1duasnueln Joyny vVd-HIN 1duasnueln Joyny vd-HIN

yduasnuey Joyiny vd-HIN

NATIG,

o
HE

s sy,
Y

10

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
JAm Geriatr Soc. 2012 August ; 60(8): 1393-1400. doi:10.1111/j.1532-5415.2012.04082.x.

Persistence and Remission of Musculoskeletal Pain in
Community-Dwelling Older Adults: Results from the
Cardiovascular Health Study

Stephen M. Thielke, MD, MSPH2b, Heather Whitson, MD, MHS®d, Paula Diehr, PhD&f, Ann
O’Hare, MD, MA%", Patricia M. Kearney, PhD!, Sarwat |. Chaudhry, MDI, Neil A. Zakai, MD,
MSck! Dae Kim, MD, MPH™, Nishant Sekaran, MD", Joanna E. M. Sale, PhD°, Alice M.
Arnold, PhD€, Paulo Chaves, MD, PhDP, and Anne Newman, MD, MPHY

aDepartments of Psychiatry and Behavioral Sciences, University of Washington, Seattle,
Washington PGeriatric Research, Education, and Clinical Center, Puget Sound Veterans Affairs
Medical Center, Seattle, Washington ¢Department of Medicine (Geriatrics) and the Aging Center,
Duke University Medical Center, Durham, North Carolina YGeriatric Research, Education, and
Clinical Center, Durham VA Medical Center, Durham, North Carolina ®Biostatistics, University of
Washington, Seattle, Washington 'Health Services, University of Washington, Seattle,
Washington 9Division of Nephrology, University of Washington, Seattle, Washington "Department
of Hospital and Speciality Medicine, Veterans Affairs Puget Sound Health Care System and
Group Health Research Institute, Seattle, Washington ‘Department of Epidemiology and Public
Health, University College Cork, Cork, Ireland iDepartment of Internal Medicine, Yale University,
New Haven, Connecticut KkDepartments of Medicine, College of Medicine, University of Vermont,
Burlington, Vermont 'Pathology, College of Medicine, University of Vermont, Burlington, Vermont
MDivision of Gerontology, Beth Israel Deaconess Medical Center, Harvard Medical School,
Boston, Massachusetts "Division of General Internal Medicine, University of Michigan, Ann Arbor,
Michigan °Mobility Program Clinical Research Unit, Li KaShing Knowledge Institute, St. Michael's
Hospital, Toronto, Canada PBenjamin Leon Jr. Family Center for Geriatric Research and
Education, Herbert Wertheim College of Medicine, Florida International University, Miami, Florida
9Department of Epidemiology, University of Pittsburgh, Pittsburgh, Pennsylvania

Abstract

OBJECTIVES—To characterize longitudinal patterns of musculoskeletal pain in a community
sample of older adults over a 6-year period and to identify factors associated with persistence of
pain.
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DESIGN—Secondary analysis of the Cardiovascular Health Study.
SETTING—Community-based cohort drawn from four U.S. counties.
PARTICIPANTS—Five thousand ninety-three men and women aged 65 and older.

MEASUREMENTS—OVver a 6-year period, pain was assessed each year using a single question
about the presence of pain in any bones or joints during the last year. If affirmative, participants
were queried about pain in seven locations (hands, shoulders, neck, back, hips, knees, feet).
Participants were categorized according to the percentage of time that pain was present and
according to the intermittent or chronic pattern of pain. Factors associated with persistent pain
during five remaining years of the study were identified.

RESULTS—Over 6 years, 32% of participants reported pain for three or more consecutive years,
and 32% reported pain intermittently. Of those who reported pain the first year, 54% were pain
free at least once during the follow-up period. Most of the pain at specific body locations was
intermittent. Factors associated with remission of pain over 5 years included older age, male sex,
better self-rated health, not being obese, taking fewer medications, and having fewer depressive
symptoms. Approximately half of those with pain reported fewer pain locations the following
year.

CONCLUSION—Musculoskeletal pain in older adults, despite high prevalence, is often
intermittent. The findings refute the notion that pain is an inevitable, unremitting, or progressive
consequence of aging.
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The high prevalence of bone and joint pain in older adultsl-2 has contributed to the
assumption that it may be an unfortunate dividend of growing older.3 Many older adults
identify joint pain as a normal part of life,* with such statements as, “That’s how you know
you’re alive... you ache.”® Providers may be complicit, suggesting that people get used to
joint pain because “it’s only going to get worse.”® The expectation that aging adults
accumulate “wear and tear” mechanical injury, with no potential for effective remedy except
joint replacement, reinforces the expectation that, as people age, they will experience pain.

In a recent study of 502 British adults aged 50 and older with musculoskeletal pain, 82%
believed that receiving information about the prognosis of their pain was important, but only
33% reported discussing prognosis with their general practitioner.” These individuals
reported that a prognosis could help them to plan for future activity and to know for the sake
of knowing. They felt discouraged from seeking prognostic information because they
believed that progression of pain was inevitable, that pain could not be accurately predicted,
and that nothing could be done to help them.

Previous research has not characterized the longitudinal course or predictors of persistent
musculoskeletal pain in older adults well. Early studies focused more on radiographic
findings than pain.8 Community-based studies have mainly measured the prevalence of
musculoskeletal pain at a single time point or using a single follow-up, rather than its
longitudinal course.®-13 Studies that monitor outcomes over time have generally recruited
participants from clinical rather than community settings, generating conflicting results
about the effects of age and other factors on prognosis.14:15 The current study was designed
to characterize the frequency, longitudinal course, and predictors of persistence of
musculoskeletal pain in a community cohort of older adults.

JAm Geriatr Soc. Author manuscript; available in PMC 2013 April 24.
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The Cardiovascular Health Study (CHS) is an ongoing observational study of ambulatory,
community-dwelling older adults. Participants were recruited from Medicare enroliment
lists in four U.S. communities. Potential participants were excluded if they resided in an
institution, were not ambulatory, could not be interviewed, were receiving hospice care or
radiation or chemotherapy for cancer, or were not expected to live in the area for 3 years.
Further details of the design and sampling methods have been published previously.16
Between 1989 and 1990, 5,201 participants were enrolled. In 1992 and 1993, in an effort to
increase representation of ethnic minorities, an additional 687 African-American
participants were recruited.

Each year until 1999/2000, participants received in-person annual examinations and were
administered measures of health, physical and mental health symptoms, diagnoses,
physiological parameters, functioning, and social support. Questions on bone and joint pain
were completed in the baseline, third, and fifth through tenth years of the study for all
participants, with the African-American cohort entering in the fifth year. To include all of
the participants and to analyze sequential measurements of pain, 1994/95 was considered as
the index or baseline year, and the yearly measurements from the next 5 years were
analyzed. The numerical label for each year thus represents the number of years from the
index year (e.g., 1997/98 is year 4).

The institutional review board (IRB) at each site approved the original study. The IRB at the
University of Washington approved secondary data analyses.

Measurements

Pain—Musculoskeletal pain was assessed using a single yes/no question: “Have you had
pain in your bones or joints in the last year?” If participants answered yes, then interviewers
asked whether they had had pain in seven different body locations: hands, shoulders, neck,
back, hips, knees, and feet.

Sociodemographic Covariates—Data about age, sex, race (dichotomized as white vs
non-white), marital status (dichotomized as married or partnered vs single), and education
(categorized as high school or less, high school graduate, some college, and college
graduate) were collected.

Other Covariates—Based on previously demonstrated associations with health status,
functioning, and pain,1’-19 and preliminary analyses of covariates, four covariates were
selected. Self-rated health was assessed by asking participants, “Would you consider your
health in general to be excellent, very good, good, fair, or poor?” For categorical analyses,
these were dichotomized as excellent, very good, or good vs fair or poor.29 Body mass index
(BMI) was computed using measured height and weight and categorized as underweight
(<18.5 kg/m?2), normal weight (18.5-24.9 kg/m?2), overweight (25.0-29.9 kg/m?), and obese
(=30.0 kg/m?). Depression was measured using the 10-item Center for Epidemiological
Studies Depression Scale (CES-D).2! Each item was rated between 0 (none of the time or
rarely) and 3 (most of the time), and they were summed, yielding a maximum score of 30.
Participants were categorized as having no or few depressive symptoms (score < 5), some
depressive symptoms (score 5-10), and significant depressive symptoms (score > 10).
Number of prescribed medications was determined by asking participants to bring all of
their medications to the study appointment and cataloguing them. These were categorized as
none, one or two, three to five, and six or more medications, as in other CHS studies.?

JAm Geriatr Soc. Author manuscript; available in PMC 2013 April 24.
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Analgesic medications were not categorized separately. To characterize the sample,
participants with and without pain we compared using different categories of cognitive
status (according to Mini-Mental State Examination score) and self-report of medication to
treat arthritis (from the question, “Do you have arthritis treated with medication?”).

The goals of this analysis were to characterize how often pain occurred in CHS participants
and the factors it was associated with at baseline; to categorize participants according to the
amount of time they reported pain and whether the pain was chronic or intermittent; to
identify factors associated with persistent report of pain over 5 years of follow-up; to
examine how often participants reported more, the same number, or fewer locations of pain
during 1-year intervals; and to estimate the association of number of pain locations with
persistent report of any pain.

Descriptive Statistics—The percentages of participants who did and did not report pain
in the index year were compared, grouped according to the covariates, using a #test or chi
square test, and the percentage of participants who reported pain at each of the seven body
locations was computed.

Categories of Pain Persistence—For any pain and the seven body locations,
participants were categorized according to the number of observations in which they
reported pain, between none of the time and all the time. Years with missing pain scores
were not included in the denominator, and the results represent the percentage of all the
observations during which pain was reported. Variables were created to identify participants
with chronic and intermittent pain. Chronic pain was defined as report of pain during three
or more observations in a row; missing years were not counted, so the observations of pain
could be 2 or more years apart with missing values in between. Intermittent pain was
defined as 2 or more total years in which pain was reported, with at least 1 year in which
pain was not reported, and not for 3 years in a row. Participants with fewer than three
observations were not counted for estimating the percentages.

Factors Associated with Persistent Report of Pain—Discrete time Cox proportional
hazards models estimated the probability of participants continuing to report any pain over
the 6 years of observation. For those with pain in the index year, time to remission was
calculated as the first observation at which the participant denied having any pain, regardless
of specific locations. Censoring occurred at the time of the last visit or death. Three separate
Cox proportional hazards models were constructed. The first used only the
sociodemographic variables, the second used these variables plus each of the other health
factors entered individually, and the third used all the variables combined. Time-varying
covariates were used for self-rated health, depression score, and number of medications.23
For any significant predictors, the proportional hazards assumption was tested by visual
inspection of stratified survival curves.

Effect of Number of Pain Locations—The primary outcome was persistence or
remission of pain, which does not account for the number of pain locations. In other
research, number of pain sites has been strongly associated with pain interference and
sequelae.2425 Number of pain sites was thus examined separately. The probability of
complete remission of all pain at 1 year and the likelihood of persistent pain during the
follow-up period were estimated for each different number of bodily pain locations (between
1 and 7). The probability of a reduction in number of pain sites at 1 year was also computed.
A logistic generalized estimating equation model, controlling for sociodemographic factors,

JAm Geriatr Soc. Author manuscript; available in PMC 2013 April 24.
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estimated the association between number of pain sites and likelihood of reporting no years
without pain.

Analyses were conducted using PASW Statistics version 18.0 (IBM Software, New York,
NY) for the descriptive and survival analyses and Stata version 11.0 (Statacorp, College
Station, TX) for analyses of pain sites.

Of the 5,093 participants alive in the index year, 4,974 had a pain score recorded that year.
In the index year, 11% of the participants were aged 70-74, 46% were 75-79, 26% were 80—
84, 13% were 85-89, and 4% were 90 and older. During the 5 years of follow-up, 978
participants died. Approximately 3% of the participants did not have a pain measure
recorded at each year; 1.4% of participants who had a pain measure recorded in the index
year and remained alive had no additional pain measures, and 4.1% had no follow-up
because they had died. There was no difference in missingness based on initial pain status.
The annual probability of death, grouped according to any pain or specific pain location,
was between 4% and 5%; using the chi-square test, there was no statistically significant
difference in the annual probability of death depending on the presence or absence of pain.

Prevalence of Pain

In the index year, 42% of participants reported musculoskeletal pain. Table 1 compares
groups with and without pain. There was no difference in the mean age of those with and
without pain. Participants who reported pain were more likely to have less than a college
education, to take three or more medications, to be obese, to report fair or poor self-rated
health, and to have some or significant depressive symptoms than those without pain.

Longitudinal Patterns of Pain

Table 2 shows the prevalence of pain in the index year and the percentage of time in which
participants reported pain during 6 years of follow-up. Twenty one percent of participants
never reported any pain, 17% reported pain at all observations, 32% reported pain
chronically (during = 3 sequential years), and 32% reported pain intermittently (more than
once but not 3 years in a row). There was little difference between the different pain
locations, except that pain in the neck and feet were less common than the others. Chronic
pain at the individual locations was less common than chronic pain involving any site, with
no more than 10% of participants describing chronic pain in any particular location. The
majority of pain at specific body locations was intermittent.

Factors Associated with Time to First Remission

During the 5-year follow-up period, 54% of those who had pain in the index year were
observed to have at least 1 year without pain. Using a survival model with redistribution
from censoring, 48% of those with pain in the index year were estimated to report no pain at
least once during the 5 years of follow-up. Table 3 shows the results of a Cox proportional
hazards models adjusted and unadjusted. Older age and male sex were associated with
statistically significantly greater likelihood of pain resolving at any subsequent year. Worse
self-rated health and obesity (but not overweight) were strongly associated with longer time
to remission. Significant depressive symptoms and more medications were also associated
with less likelihood of pain resolving. Stratified survival plots for these factors indicated that
the hazards remained similar throughout follow-up and that the proportional hazards
assumption was not violated.

JAm Geriatr Soc. Author manuscript; available in PMC 2013 April 24.
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The prevalence of pain according to site in the index year is reported in Table 2. The median
number of pain sites per participant in the index year was 3. Women reported significantly
more pain sites than men (mean 3.2 vs 2.6, £<.001). Table 4 shows the prevalence of the
different numbers of pain sites, the likelihood of remission of pain over 1-year intervals, the
likelihood of a reduction in the number of pain sites over 1-year intervals, and the likelihood
of any additional year without any pain. Those with pain at more locations were less likely
to report no pain in the following year and less likely to have at least 1 year without pain,
but they were equally likely to have a reduction in the number of pain locations.

Roughly half of participants in all groups based on number of pain sites reported fewer pain
sites the following year, including those who reported pain at all seven sites. Women were
significantly less likely than men to show a reduction in pain sites at the following year
(odds ratio = 0.86, 95% confidence interval (Cl) = 0.78-0.96, 2= .005). A generalized
estimating equation model controlling for age, sex, race, and marital status showed that each
additional pain site in the index year was associated with an OR of 1.39 (95% CI = 1.32—
1.46) for a persistent report of pain throughout the follow-up period.

DISCUSSION

In this large community sample of older adults tracked for 6 years, approximately one in
five participants never reported musculoskeletal pain, approximately one in six reported pain
every year, approximately one-third had chronic pain, and approximately one-third had
intermittent pain. Approximately half of those who initially reported pain reported not
having pain at least once during the five subsequent observations. The majority of pain at
specific body locations was intermittent, and little of it was chronic. No particular location
of pain was highly prevalent or highly likely to persist. These findings suggest that pain is a
more-dynamic symptom in community-dwelling older adults than may be commonly
thought. They challenge the conception of musculoskeletal pain as a fixed, chronic symptom
during aging and the assumption that, once present, pain remains stable or worsens.

These results may have several clinical implications. First, prognosis is important for
patients,” and instead of promoting the idea that they should “get used to it because it’s just
going to get worse,” as one woman described her doctor’s advice,® clinicians might offer a
more evidence-based perspective on the future course of pain and emphasize its dynamic
nature. Second, identifying and addressing modifiable risk factors might increase the
likelihood of remission. Treating depression may improve pain symptoms.26:27 Obesity can
be addressed and may have a direct mechanical relationship with pain. Self-rated health may
be difficult to influence, but its association with pain suggests the broad potential benefits of
health promotion. Third, clinicians might collaborate with patients to project the anticipated
duration of analgesic therapy and to agree on how to evaluate response. Especially given the
risks associated with chronic opioid therapy,28 it seems important for clinicians not to
assume that musculoskeletal pain in older adults, being the result of progressive wear and
tear, is intractable and demands perpetual treatment.

This research offers additional perspective on the association between pain and aging. The
finding of a small, positive association between older age and likelihood of remission
(Tables 1 and 3) argues that pain is not a normal part of the aging process. This association
persisted after controlling for other sociodemographic and health-related factors, suggesting
that it is not a result of health status or other covariates. Although these results contradict
some assumptions about pain in aging, they are overall consistent with previous studies,
which show no increase in reports of pain with age.1329-31 A meta-analysis of differences in
pain perception with advancing age found that the highest prevalence of chronic pain

JAm Geriatr Soc. Author manuscript; available in PMC 2013 April 24.
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occurred at approximately age 65, after which there was a slight decline with advancing age,
even past age 85.2° In a British cohort, individuals who were retired were less likely to
develop chronic pain.13 Other research regarding pain during the last 2 years of life found
that, although arthritis pain was common, the prevalence of pain was inversely correlated
with advancing age.32:33

Some longitudinal studies have reported a slow and steady progression of musculoskeletal
pain with age.34:35 Several factors probably influenced the current study’s contrasting
results. First, the CHS sample consisted of community-dwelling older adults and not people
who presented to specialty clinics with symptoms, who may have more-severe pain or
pathology.36 Second, this research concentrated on self-report of pain rather than diagnosis
of osteoarthritis or other underlying pathology. There is a variable association between bone
and joint pain and radiographic evidence or clinician diagnosis,3”-38 and prior studies have
mainly used radiographic measures to evaluate longitudinal course.3® Third, the repeat
measures on the same individuals in this study identified dynamic changes over time rather
than population-level effects.

The definition of pain used in these analyses, based on a question about any pain in the
bones and joints, followed by questions about seven specific body locations, is important in
interpreting the results. It may mask differences in the intensity, cause, or consequences of
pain. Other research has defined pain based on number of pain locations, analyzed as a
count!2 or categorized as no pain, a single site, or widespread pain.“? The current analysis
indicates, like these other studies, that single-location pain may be different from pain at
multiple sites; at the same time, it showed a high likelihood of remission even in participants
with pain at many sites (Table 4). It is also important to differentiate report of any pain from
the interference that pain causes, and there is evidence from large community samples that
pain interference may increase consistently with age even as incidence of pain does not
change.! That work was not longitudinal and may not have captured dynamic changes in
pain interference. Different measures of pain have different meanings and relevance, and
additional research can help ascertain how pain, pain interference, and the reporting of pain
change over time.

This analysis was not able to ascertain whether participants’ pain remitted spontaneously;
they may have had medical, surgical, or behavioral interventions between measurements.
Many treatment modalities, including nonpharmacological approaches such as exercise,
have evidence-based benefits for bone and joint pain.*2-44 Analgesic medications were not
included in the models because this analysis focused on course over time rather than
treatment response. Adequately accounting for medications requires detailed separate
analyses (e.g., accounting for pain and medication across two time points creates four
categories instead of two), and many analgesic medications, especially opiates, are taken for
short periods of time#® and are difficult to map into pain measures. Future research is
warranted to clarify what factors are associated with more and less remission and how
various interventions, in particular analgesics, influence persistence of musculoskeletal pain.

The higher prevalence of musculoskeletal pain and the lower likelihood of pain resolution in
women than men in this sample mirrors similar results of other studies.*647 Despite
statistically significant results, the absolute differences between women and men were not
dramatic and were less than the differences in the other variables such as depression,
obesity, medications, and self-rated health. There may be sex-mediated social or
psychological factors related to the experience and report of pain that were not measured in
the present study, and additional research is warranted to understand how women and men
show different patterns of pain across time and how they respond to treatments.

JAm Geriatr Soc. Author manuscript; available in PMC 2013 April 24.
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This study has several limitations. First, the CHS questions about pain in any bone or joint
asked for a yes/no response and did not assess degree of or the interference caused by pain,
as measured in instruments such as the Medical Outcomes Study 36-item Short-Form
Survey.*8 Psychometric analyses have not characterized this single question well. An
affirmative answer was assumed to be a marker for a clinically significant symptom, and a
negative answer was taken as evidence that the participant was not experiencing distress
from pain. The analyses examining number of pain locations offered an indirect proxy for
severity, based on previous research about pain locations.12 Some important types of pain
may have been omitted, especially headache, which was not measured in the CHS cohort.
Second, pain was assessed every year, and pain status may have fluctuated more frequently.
Pain may be even more dynamic than this analysis found. Third, there were no objective
measures of joint pathology to compare with reports of pain. Fourth, treatments for pain
were not included, for instance, if participants with hip or knee pain had undergone joint
replacement between study years or if they were taking analgesic medications. Although this
may have happened in some cases, the facts that all the body locations were similar, whether
or not surgical treatments exist for them, that those who took medications were more like to
report pain (Table 1), and that greater medication use was associated with less likelihood of
remission of pain, indicate that treatments did not primarily or uniformly determine the
changes in pain status. Fifth, there were some missing pain data; 3% of pain measures were
missing in the index year, and during the remaining years, 2.9% of those who did not report
pain and 3.1% of those who reported pain had missing pain data at the following year. There
was no clear difference in missingness or death based on pain status. Sixth, the adjusted
models deliberately did not include comorbidities, which may have led to confounding due
to health status. Comorbidities were not included for several reasons. Pathophysiological
correlations between bone and joint pain and other chronic medical conditions seemed
unlikely. Preliminary analyses confirmed a lack of association; a model that included nine
specific comorbidities found that none of these variables, nor an aggregate score from them,
was significantly associated with persistent report of pain. Seventh, number of medications
and self-rated health are strongly collinear with comorbidities, and these probably
adequately adjusted for health status.*® Finally, individuals with cognitive impairments may
not be able to report historical pain reliably. This was unlikely to influence the main
findings, because the rate of cognitive impairment was low in this sample, self-report
characterizes current pain even in the setting of cognitive impairment, and the differences
between rates of self-reported and observed pain are generally not large even in individuals
with dementia.>®

CONCLUSIONS

Patients and clinicians might assume that musculoskeletal pain is a natural part of getting
older, that it involves irreversible mechanical injury, that they cannot treat it safely, or that
they should anticipate it worsening. The findings in this research challenge such
assumptions and indicate instead that musculoskeletal pain is not associated with advancing
age, is frequently intermittent, and often remits. These results encourage guarded optimism
about the prognosis of musculoskeletal pain in older adults. Addressing risk factors
associated with pain such as depression, obesity, and overall poor health may also yield
benefits, although the causal relationships remain unclear.
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Table 1

Prevalence of Musculoskeletal Pain in Participants in Index Year, Categorized According to
Sociodemographic and Health-Related Factors

Characteristic With Pain Without Pain P-Value
Age, mean + standard deviation 774+£53 776+55 .10
Female, n (%) 1,349 (66) 1,640 (54) <.001
White, n (%) 1,715 (84) 2,477 (81) .06
Married or partnered, N (%) 1,262 (62) 1,817 (60) .18

Education, n (%) (N = 5,079)

<High school 597 (29) 833 (27) 16
High school 557 (27) 815 (27) 38
Some college 506 (25) 692 (23) A1
College graduate 385 (19) 694 (23) .001

Self-rated health, n (%) (N = 5,088)

Excellent to very good 569 (28) 1,393 (46) <.001
Good 882 (43) 1,213 (40) .03
Fair to poor 598 (29) 533 (18) <.001

Number of medications, n (%) (N = 5,055)

0 281 (14) 729 (24) <.001
1-2 699 (34) 1,144 (38) 02

3-5 763 (38) 891 (29) <.001
26 290 (14) 258 (9) <.001

Body mass index, kg/m2, n (%) (N = 5,089)
<18.5 (underweight) 26 (1) 47 (2) .28
18.5-24.9 (normal weight) 637 (31) 1,207 (40) <.001
25.0-29.9 (overweight) 851 (41) 1,273 (42) .38
>30.0 (obese) 537 (26) 511 (17) <.001

Depressive symptoms (Center for Epidemiologic Studies Depression Scale score), n (%) (N = 4,965)

None or few (<4) 872 (43) 1,738 (59) <.001
Some (5-10) 715 (35) 925 (31) .006
Significant (>10) 416 (20) 299 (10) <.001

Cognitive impairment (Mini-Mental State Examination Score), n (%) (N = 4,249)

Unlikely (> 23) 1,591 (94) 2,332 (92) .02
Likely (15-23) 92 (5.4) 183 (7.2) .34
Significant (<15) 17 (1.0) 34(1.3) 40

Medication to treat arthritis, n (%) (N = 4,517)
No 981 (54) 2,283 (84) <.001
Yes 829 (46) 424 (16) <.001
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Table 3

Page 14

Cox Proportional Hazards Model of Factors Associated with Time to Remission of Musculoskeletal Pain
During 5-Year Follow-Up Period, Using Time-Varying Covariates for Self-Rated Health, Depression Score,

and Number of Medications, for Participants Who Reported Pain in the Index Year

Hazard Ratio of Pain Resolving (95% Confidence Interval) P-value

Factor Model 1 Model 22 Model 3P
Age (per year) 1.02 (1.00-1.03) .007

Male 1.22 (1.05-1.40) .01

White 0.92 (0.76-1.12) .42

Married vs not

0.99 (0.84-1.16) .86

Education (per grade)

1.01 (0.99-1.02) .36

Self-rated health (reference excellent to very good

Good

0.67 (0.54-0.81) <.001

0.71 (0.58-0.87) .001

Fair to poor

0.44 (0.33-0.60) <.001

0.51 (0.36-0.73) <.001

Body mass index (reference normal weight)

Underweight 1.32(0.77-2.26) 31  1.50 (0.87-2.57) .14
Overweight 0.89 (0.77-1.04) 14 0.8 (0.76-1.03) .12
Obese 0.67 (0.56-0.82) <.001  0.71 (0.58-0.86) .001

Number of medications (reference 0)

1-2 0.83(0.61-1.05).11  0.84 (0.64-1.10) .84
35 0.65 (0.48-0.88) .006  0.68 (0.50-0.93) .02
=6 0.59 (0.41-0.84) 004  0.67 (0.46-0.97) .03

Depressive symptoms (reference none to few)

Some

0.95 (0.78-1.15) .58

1.00(0.82-1.21) .96

Significant

0.56 (0.38-0.82) .003

0.68 (0.45-1.02) .07

a . .
Controlled for sociodemographic factors.

b . . .
Controlled for sociodemographic factors and other variables.
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Table 4

Remission of Musculoskeletal Pain According to Number of Pain Sites

Page 15

%

Complete Resolution of

Fewer Pain Sites 1 Year Later
(Including Complete

21 Years without Pain
During 5-Year Follow-Up

Number of Pain Sites ~ Any Pain, n (%) Painat1 Year Resolution) Period
1 6,272 (30) 43 43 62
2 4,287 (21) 29 50 51
3 3,172 (15) 21 52 44
4 2,576 (12) 18 56 38
5 1,713 (8) 14 57 31
6 1,337 (6) 10 61 24
7 1,880 (9) 8 49 18
Any 21,118 (100) 25 49 46

n = number of total participant observations over 6 years, with participants counted multiple times.
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