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Abstract

Background. Pain related to many age-related chronic conditions is a burdensome problem in elderly adults and may also interfere with
cognitive functioning. The purpose of this study was to examine the cross-sectional relationship between measures of pain severity and pain
interference and cognitive performance in community-living older adults.

Methods. We studied 765 participants in the Maintenance of Balance Independent Living Intellect and Zest (MOBILIZE) Boston Study, a
population-based study of persons aged 70 and older. Global pain severity and interference were measured using the Brief Pain Inventory
subscales. The neuropsychological battery included measures of attentional capacity (Trail Making Test A, WORLD Test), executive
function (Trail Making Test B and Delta, Clock-in-a-Box, Letter Fluency), memory (Hopkins Verbal Learning Test), and a global composite
measure of cognitive function. Multivariable linear regression models were used to analyze the relationship between pain and cognitive
functioning.

Results. Elderly adults with more severe pain or more pain interference had poorer performance on memory tests and executive functioning
compared to elders with none or less pain. Pain interference was also associated with impaired attentional capacity. Additional adjustment for
chronic conditions, behaviors, and psychiatric medication resulted in attenuation of many of the observed associations. However, the association
between pain interference and general cognitive function persisted.

Conclusions. Our findings point to the need for further research to understand how chronic pain may contribute to decline in cognitive
function and to determine strategies that may help in preventing or managing these potential consequences of pain on cognitive function in
older adults.
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In 2005, it was estimated that more than 21,000,000 persons
aged 65 or older in the United States were living with arthritis
or chronic joint symptoms and this number is expected to double
by 2030 (1). Pain is a frequently reported problem, considering
that more than half of the older population experiences chronic
pain (2).

Chronic pain interferes with daily functioning in older adults
and often results in severe physical disability and mobility dis-
ability (3-5). It is reported as one of the primary causes of dis-
ability and physician office visits in the elderly people (6,7).
Noncancer pain and cognitive impairment have both been asso-
ciated with functional disability, with even a greater functional
burden when both conditions are present (8). With advancing
age, maintenance of mobility and performance of daily activities
largely depend on intact cognitive functioning (9-12). Decline
in cognitive functioning can make older adults who are already
vulnerable to falls and fall-related injuries even more susceptible
to these problems (13,14).

In clinical samples of older adults, chronic low back pain has
been associated with poorer cognitive function (15). The few stud-
ies published on this topic were mainly performed in small samples
and were restricted to limited assessments of cognitive functioning.
In those studies, chronic pain was associated with poorer cognitive
functioning in the domains of memory, mental flexibility, emotional
decision making, and attention (16-20). Other studies also suggested
a relationship between chronic pain and attention, psychomotor
speed and processing speed, memory and mental flexibility in adults
across age groups (15,19,21).

Pain in older adults may lead to poorer cognitive function
because the presence of pain may require attention and may compete
for limited attentional resources (22). The aforementioned studies
suggest that other domains of cognitive functioning are also affected
by the presence of pain. It is possible that pain may co-occur with
or exacerbate cognitive decline related to brain changes associated
with aging.

Given the possible detrimental effects of pain on cognition,
coupled with the growing recognition of the role of age-associated
changes in brain function on balance and mobility decline in old
age (23,24), it is important to better understand the pain—cognition
relationship in the older population. The major premise of this study
is that pain interferes with cognitive functioning, because pain is dis-
tracting and challenges attentional resources. We hypothesize that,
compared to older adults with no pain or mild pain, those who have
more severe pain or pain interference with activities will have poorer
cognitive functioning in areas of attention, memory, and executive
functioning.

Methods

The Maintenance of Balance, Independent Living, Intellect, and
Zest in the Elderly (MOBILIZE) Boston Study is a population-
based cohort study of mobility and falls in persons aged 70 and
older living in the community in and around Boston. At baseline,
7635 participants completed the health interview and clinic assess-
ment. Eligibility criteria for study participation included aged
70 years and older, understands and communicates in English, and
able to walk 20 feet independently. The sample also included 16
participants aged 65-69 years and otherwise eligible who were
allowed to join the study because they were living with a study
participant. People with moderate or severe cognitive impairment,
determined by a Mini-Mental State Examination (MMSE) score

less than 18, were excluded (25,26). Before the baseline inter-
view, participants provided informed consent. All methods and
procedures were approved by the institutional review boards of
the Hebrew Senior Life and collaborating institutions. Detailed
descriptions of the study design and methods are published else-
where (27,28).

Measurements

This cross-sectional study used data from the baseline home
interview, that included the extensive pain assessment and the
neuropsychological battery conducted by trained research assis-
tants. Training was performed by an experienced neuropsycholo-
gist, and using a certification procedure, research assistants were
required to demonstrate skills in administration of the neuropsy-
chological tests with older pilot study volunteers before proceed-
ing with baseline assessments. Global pain was measured using
the Brief Pain Inventory (BPI) Pain Severity and Pain Interference
subscales (29,30).

For the BPI, participants were asked to rate their pain, described
as pain “you have today that you have experienced for more than
just a week or two.” Pain severity was rated according to four con-
ditions: at its worst and least in the past week, average pain, and
pain now on a scale from 0 to 10, where 0 reflects “no pain” and 10
reflects “severe or excruciating pain, as bad as you can imagine.” The
subscale score was the average of the 4 ratings, with scores ranging
from 0 to 10. Although the tool was initially developed for measure-
ment of pain in patients with cancer (30), the BPI pain severity sub-
scale also has been validated in people with chronic nonmalignant
pain (29,31).

For the BPI pain interference subscale, participants rated the
degree to which pain interfered during the past week with seven cir-
cumstances: general activity, mood, walking ability, normal work,
relations with other people, sleep, and enjoyment of life, referring
to a 0 to 10 numeric rating scale, with 0 indicating no pain interfer-
ence and 10 indicating complete interference (29). The interference
subscale score was the average of the 7 item ratings, with subscale
scores ranging from 0 to 10.

Neuropsychological Measures
The neuropsychological battery addressed three cognitive domains:
attentional capacity, executive functioning, and memory.

Attentional Capacity

The attentional domain includes the WORLD Test, where par-
ticipants were asked to spell the word “WORLD” backwards.
Scores range from 0 to 5 where higher scores reflect better per-
formance (26).

The Trail Making Test (TMT) Part A includes number targets that
must be connected sequentially (eg, 1-2-3-4), providing information
about visual attention and psychomotor speed (32,33). Performance
of TMT Parts A and B was based on the time in seconds required
to complete each task up to a maximum of 300 seconds (32,33).
Shorter time reflects better performance.

Executive Functioning

TMT Part B, TMT Delta, Clock-in-the-Box Test, and the Letter
Fluency Test (F, A, S words) provide estimates of executive function-
ing. TMT Part B contains numbers and letters that are to be con-
nected in alternating succession (eg, 1-A-2-B-3-C). Similarly to TMT
Part A, a shorter time reflects better performance.
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The TMT Delta was calculated by subtracting the time to
perform Part A from the time to perform Part B. The difference
score was used to control for the effect of information process-
ing speed and motor function and is used in other studies as an
indicator for executive functioning (34-36). Besides executive
functioning, the TMT has also been shown to measure visual
search, scanning, processing speed, and mental flexibility (32).
The TMT has been shown to be sensitive to the presence of
frontal-executive cognitive impairment and cerebrovascular risk
(37).

The Clock-in-the-Box Test requires participants to read and fol-
low written instructions where they are asked to draw a clock within
a box and set the clock to the correct time. The test requires working
memory for applying the written instructions and organization and
planning for drawing (38,39).

In the Letter Fluency Test, participants are asked to name as
many words as possible beginning with the letters F, A, and S for 60
seconds each. A higher number of items generated indicates better
cognitive performance, in particular, executive function (33).

Memory

The memory domain includes the subtests of the Hopkins Verbal
Learning Test (HVLT). The HVLT is a 12-item word list learning
test divided into Immediate recall and Delayed recall (40). The
Immediate recall score is calculated by the sum of correct responses
directly after the words are read out loud. The Delayed recall is
calculated by the sum of items correctly recalled after a 20-minute
delay. Both executive functioning and working and verbal memory
processes are required for the HVLT (41).

General Cognitive Function

We constructed a summary factor representing general cognitive
performance from a factor analysis of the neuropsychological test
battery used in the MOBILIZE Boston Study. The battery consisted
of five tests, representing seven variables. We used HVLT total and
delayed recall, TMT Parts A and B, phonemic (FAS words) and
semantic fluency (for animals) (42), and clock-drawing. We scaled
the factor to a nationally representative sample using the four tests
in common (Trails A, B, phonemic, and semantic fluency) between
the MOBILIZE Boston Study and the Aging, Demographics, and
Memory Study (ADAMS), a substudy of the Health and Retirement
Study (HRS) (43-45). The summary factor was scaled to have a
mean of 50 and SD of 10 in a nationally representative sample of

older adults (46).

Participant Characteristics and Health Measures

Sociodemographic characteristics assessed in the home interview
included age, gender, race, and years of education. Analgesic med-
ication and psychiatric medication use were assessed as part of
the in-home medication review (27). Major chronic conditions,
including heart disease and the presence of diabetes and depres-
sion, were assessed using interview and using laboratory infor-
mation (38). Physical activity was measured using a validated
instrument, the Physical Activity Scale for the Elderly (PASE) and
the use of alcohol was measured based on self-reported number of
drinks per day or week. These factors were all considered poten-
tial confounders of the relationship between pain and cognitive
functioning. Among elderly adults, those with lower education
have been shown to be more at risk for cognitive decline (47).
Level of education was represented by two categories: high school

or less (<12 years of education) and college attendance or higher
(>12 years of education).

Statistical Analysis

Participant characteristics were examined according to pain sever-
ity and interference scores. The mean pain scores were calculated
and the differences according to baseline characteristics were tested
using z-scores. Next, we created three similar models for pain
severity and interference. The first unadjusted model was obtained
through linear regression of the relationship between pain sever-
ity and pain interference and the dependent variables, each of the
scales in the neuropsychological battery and the global composite
measure of cognitive function. Multiple linear regression models
were used to investigate the relationship between pain measures
and tests of cognitive functioning within each of the cognitive
domains, adjusting for age, sex, race, and education (Model 2). BPI
pain severity and pain interference subscale scores were entered as
ordinal variables. Subsequently, the third model included further
adjustment, adding major chronic conditions including depression,
physical activity, alcohol use, and use of psychiatric medications to
the second model.

Also, the associations between the different pain measures
and cognitive functioning were tested with additional adjustment
for attention to Model 2, to control for the possible impact of
attentional demands on the association between pain and cogni-
tion. We used the TMT Part A, described earlier, as a measure of
attention.

There were no major outliers detected in the models. Because
some data were skewed, we also used logarithmic transformations
to normalize the data. The results for the transformed and nontrans-
formed data did not differ from each other. Therefore we report only
the analyses using nontransformed data.

All analyses were performed with SPSS 21.0.

Results

Characteristics of the Study Sample

The overall sample of 765 participants had an average age
of 78.1 years (SD = 5.4) with 489 women (63.9%) and 276
(36.1%) men, reflective of the population of community-living
elders in the Boston area, according to the 2000 U.S. Census
(27). The average number of years of education was 14.2 years
(SD = 3.1) and the total sample was 77.6% white and 16.1%
African American.

One in four participants had BPI pain severity subscale scores
of 4 or higher, indicative of at least moderate pain intensity over-
all. Only 21.4% of the sample had a zero score on the BPI sever-
ity subscale. For pain interference with daily routines, 16.5% of
the cohort reported at least moderate pain interference (score > 4
on the BPI interference subscale) and 38% reported zero interfer-
ence from pain. Average pain severity and interference scores are
displayed according to the demographic characteristics in Table 1.
Older adults with more severe pain or more pain interference were
more likely to be women, African American race and had fewer
years of education.

Initially, without adjusting for demographic or health char-
acteristics, pain severity, and pain interference scores were sig-
nificantly associated with each of the neuropsychological tests.
After adjusting for age, gender, race, and education, significant
associations were observed between pain severity scores and all
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Table 1. Demographic Characteristics According to Pain Severity and Pain Interference Among 765 Adults Aged 70Years and Older, MOBI-

LIZE Boston Study

Brief Pain Inventory

Pain Severity p Value* Pain Interference p Value*
Characteristic Total Sample Mean (SD) Mean (SD)
Gender
Women 63.9% 2.67 (2.19) <.001 1.87 (2.26) .001
Men 36.1% 1.88 (1.995) 1.33 (1.95)
Age (in years)
Age 65-74 30.6% 2.35 (2.08) .323 1.53 (2.02) 327
Age 75-79 31.9% 2.55 (2.18) 1.65 (2.21)
Age > 79 37.5% 2.27 (2.15) 1.82 (2.24)
Race
White 77.6% 2.20 (2.00) <.001 1.54 (2.07) .006
Black 16.1% 3.20 (2.51) 2.20 (2.44)
Other 6.3% 2.57 (2.31) 1.98 (2.49)
Years of education
<12 34.4% 3.03 (2.35) <.001 2.23 (2.56) <.001
>12 65.6% 2.04 (1.93) 1.38 (1.87)

Note: *p Values, using z-scores to compare means.

the cognitive tests within the executive function and memory
domains, except for Letter Fluency (Tables 2 and 3). Pain inter-
ference scores showed significant associations with all cognitive
tests, except for the WORLD Test and Letter Fluency. Additional
adjustment for chronic conditions and psychiatric medication
resulted in attenuation of the effects, where only the relation-
ship between pain interference and general cognitive performance
remained statistically significant. We performed additional adjust-
ment for use of analgesics including opioids but it did not alter
the results, thus we did not include analgesics in our final multi-
variable models.

To assess whether the attentional domain may be influencing
the observed relationships, we performed additional adjustment
for attention by adding TMT A to Model 2. We found that the
associations between pain severity and the Clock-in-the-Box Test
and HVLT Immediate and Delayed Recall were no longer statis-
tically significant (unstandardized regression coefficient [p value]:
-0.04 [.12]; -0.13 [.12]; -0.10 [.08], respectively). Also, the asso-
ciations between pain interference and TMT Part B and Delta were
no longer statistically significant after adjusting for attention (B [p
value]: 1.69 [.09]).

Discussion

The present study of community-living older adults did not find that
pain severity or interference is associated in any consistent way with
poorer cognitive performance. We examined a number of cognitive
domains, and after multivariable adjustment, there was a modest
association between pain interference and the cognitive measures of
memory and general cognitive function. Several associations between
pain and cognitive performance were diminished after adjusting for
demographic and health measures.

These results provide modest support for the hypothesis that
chronic pain may in effect be competing with cognitive task per-
formance. Associations between pain and domains of executive
function and memory attenuated when we adjusted for a measure
of attention. Eccleston and colleagues proposed in the cognitive-
affective theory, that the pain experience demands attention and that

this takes precedence over other attention-demanding cognitive pro-
cesses (22). Alternatively, in a demonstration of the competing effects
of pain on the brain, it is reported that the distraction of demanding
cognitive tasks led to reduced pain intensity and reduced activation
of multiple pain-related brain areas in healthy young and middle-
aged adults (48). Thus, it may be that some older persons who have
chronic pain are unable to draw their attention away from their pain
and thereby have difficulty performing cognitive tasks while others
are able to use distraction to manage their pain. For some, the atten-
tional demands of pain may have a cumulative effect on cognitive
functioning, leading to more chronic deterioration of cognitive func-
tioning over time.

In addition to the attention theory described earlier, human
brain studies show that brain regions are involved in both chronic
pain and selective cognitive functions and may therefore interact.
For example, Apkarian and colleagues showed that the prefrontal
cortex is involved in chronic pain (49). The prefrontal cortex is
crucial for many higher brain functions such as representation
and execution of actions, goal-oriented behavior and inhibi-
tory control (50-53). The orbitofrontal cortex, also involved in
chronic pain, links multiple brain regions responsible for distinct
emotional assessments and memory (54-57). Similarly, a small
neuroimaging pilot study showed that smaller hippocampal vol-
umes were associated with more severe acute and chronic pain in
healthy elderly adults (58). Shrinkage of the hippocampus nega-
tively affects various aspects of memory (59-62). We also found
that older adults who reported more severe pain or more pain
interference had poorer performance on memory tests and meas-
ures of executive functioning compared to elders with none or
less pain.

Consistent with our findings from Models 1 and 2, other stud-
ies involving young and middle-aged chronic pain patients have
reported associations between pain and cognitive performance
(21,63). These relationships were particularly evident in the areas
of attentional capacity, psychomotor speed and processing speed
(21). A review of clinical and preclinical research on the effect of
pain on cognitive functioning suggested that chronic pain influ-
ences multiple cognitive domains including memory, attention,
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Table 2. Association Between Pain Severity and Cognitive Performance in Adults Aged 70 and Older, MOBILIZE Boston Study

Cognitive Test Model 1 Model 2 Model 3
B (SE)* p Value B (SE)* p Value B (SE)* p Value
Attention WORLD -0.32 (0.15) .042 <-0.01 (0.02) 917 0.01 (0.02) 458
Trail A 2.50 (0.60) <.001 1.10 (0.57) .055 0.21 (0.61) 734
Exec. function Trail B 6.91 (1.39) <.001 2.85(1.23) .021 1.37 (1.29) 289
Trail Delta 5.31(1.13) <.001 2.31 (1.05) .028 1.51 (1.10) 171
Clock-in-a-box -0.10 (0.03) <.001 -0.05 (0.03) .031 -0.04 (0.03) 161
Letter Fluency -1.11 (0.24) <.001 -0.39 (0.23) .086 -0.38 (0.24) A12
Memory HVLT Im. Recall -0.34 (0.09) <.001 -0.20 (0.09) .024 -0.14 (0.09) 139
HVLT Del. Recall -0.22 (0.06) <.001 -0.13 (0.06) .020 -0.09 (0.06) 114
GCP -0.71 (0.13) <.001 -0.32 (0.11) .003 -0.20 (0.11) .072

Notes: Model 1: Unadjusted linear regression model; Model 2: Adjusted for age, sex, race, and years of education; Model 3: Adjusted for age, sex, race, years of

education, psychiatric medications, physical activity score (PASE), heart disease, diabetes, alcohol, and depression.

Del = Delayed; Exec = executive; GCP = general cognitive performance; HVLT = Hopkins Verbal Learning Test; Im = Immediate.

*Unstandardized regression coefficient and SE from general linear regression models.

Table 3. Association Between Pain Interference and Cognitive Performance in Adults Aged 70 and Older, MOBILIZE Boston Study

Cognitive Test Model 1 Model 2 Model 3
B (SE)* p Value B (SE)* p Value B (SE)* p Value
Attention ‘WORLD -0.05 (0.02) .002 -0.03 (0.02) .098 -0.01 (0.02) 588
Trail A 2.82(0.59) <.001 1.64 (0.54) .003 0.65 (0.62) 301
Exec. function Trail B 6.50 (1.37) <.001 3.15(1.18) .008 1.53 (1.33) .248
Trail Delta 4.48 (1.12) <.001 2.01 (1.01) 047 1.10 (1.13) 333
Clock-in-a-box -0.12 (0.03) <.001 -0.07 (0.02) .004 -0.05 (0.03) .057
Letter Fluency -0.92 (0.24) <.001 -0.31(0.22) 150 -0.36 (0.24) 146
Memory HVLT Im. Recall -0.47 (0.09) <.001 -0.32 (0.08) <.001 -0.28 (0.09) .003
HVLT Del. Recall -0.31 (0.06) <.001 -0.23 (0.05) <.001 -0.21 (0.06) .001
GCP -0.77(0.12) <.001 -0.41 (0.11) <.001 -0.32 (0.11) .006

Notes: Model 1: Unadjusted linear regression model; Model 2:Adjusted for age, sex, race, and years of education; Model 3: Adjusted for age, sex, race, years of

education, psychiatric medications, physical activity score (PASE), heart disease, diabetes, alcohol, and depression.

Del = Delayed; Exec = executive; GCP = general cognitive performance; HVLT = Hopkins Verbal Learning Test; Im = Immediate.

*Unstandardized regression coefficient and SE from general linear regression models.

executive functioning, and speed. These chronic pain conditions
included musculoskeletal pain, neuropathic pain, and fibromyal-
gia (64). Weiner and colleagues found that, cross-sectionally, older
adults with chronic low back pain had poorer performance than
those without pain, on tests of immediate and delayed memory,
learning, and mental flexibility (15). However, they did not report
on other sites of pain or global pain characteristics. In addition,
other studies have found a relationship between chronic pain and
domains of emotional decision-making tasks and memory in adult
chronic pain patients (16,20). There was also an association found
between pain intensity and diminished mental flexibility in com-
munity dwelling older adults who recently started treatment at
a pain clinic (19). However, similar to our study, the association
diminished after adjustment for medication, depression, and other
factors.

An important aspect of our study is that we used two different
global measures of pain, capturing different aspects of the pain expe-
rience, pain severity versus interference. Pain interference with daily
activities, an indicator of disabling aspects of pain, was most consist-
ently associated with poorer cognitive performance. The accumulat-
ing evidence about the link between cognitive and physical function

in aging suggests a complex bidirectional or possibly concurrent
relationship (65). It may be that when the experience of pain lim-
its function, it could involve greater cognitive burden as well. Or,
alternatively, when pain contributes to cognitive difficulty, it may
indirectly contribute to, or exacerbate physical difficulties. Teasing
out this relationship through future research will have important
implications for treatment.

When interpreting our results, it is important to keep in mind
that there is a strong dependence across cognitive domains. Also,
most of the cognitive tests used in this study require attentional
resources as well as other cognitive functions (eg, TMT (32)).
Therefore it can be hard to tease out the relationships between
measures of pain and specific cognitive domains. The results of
our additional analyses to control for the impact of attentional
demands on the observed pain—cognition associations were con-
sistent with Eccleston’s theory mentioned earlier (22). In other
words, the observed relationships between pain and cognitive per-
formance were in part explained by the effect of pain on atten-
tional resources. However, these additional findings could also be
due to other unmeasured cognitive influences on the test scores, for
example, on the TMT A.
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In our study, participants who had more education also
reported less severe pain and less pain interference. This has rarely
been studied and warrants further consideration because of the
clinical implications of this possible disparity. Also, it is well estab-
lished that educational level influences neuropsychological perfor-
mance (66—69). Thus, education was a potential confounder and
was included in our analyses. The strong relationship between edu-
cation and cognitive functioning is complex. A number of studies
have observed varying patterns in the associations between edu-
cation level, neuropsychological test performance, and cognitive
decline (47,70-72). While education bias may exist among the
instruments, the preponderance of the evidence indicates a strong
association between education level and cognitive function (73).
However, more recent longitudinal evidence has not found differ-
ences according to education in the rate of cognitive decline with
aging (74,75). Although the observed associations in our study
between pain and cognitive function were independent of educa-
tion, further study is warranted including longitudinal investiga-
tions to determine whether chronic pain may influence the rate of
cognitive decline with aging.

Our study has several strengths. Pain was associated with
decreased cognitive functioning in prior studies of small sample size.
However, to our knowledge this is the first study to assess poorer
cognitive performance associated with pain in a large population-
based sample of community-living older adults. Furthermore, we
used multiple global pain measures in contrast to other studies that
often targeted single sites of pain or single domains such as pain
intensity or chronic low back pain (15,19). Also, we used a relatively
large battery of neuropsychological tests covering multiple cognitive
domains.

Our study also had some potential limitations. First, we exam-
ined cross-sectional relationships and did not examine changes in
pain or cognitive performance over time. We do not know whether
these associations varied or would remain constant. In addition
to temporality, we cannot confirm directionality of the observed
relationships because of the cross-sectional design. It is conceiv-
able that older adults who experience brain changes may be more
vulnerable to pain. This is a consideration for future longitudinal
investigation.

Also, individuals with significant cognitive impairment (MMSE
< 18) were excluded from the MOBILIZE Boston cohort. Therefore,
our results cannot be generalized to elderly persons with moderate
to severe cognitive impairment. Older adults with dementia may
have other ways of expressing their pain compared to those without
dementia (76). In elderly people with cognitive impairment, chal-
lenges in pain assessment and inconsistent findings have been incon-
clusive regarding relationships between pain intensity and cognitive
function (77).

A number of factors influenced the pain—cognitive function rela-
tionship that we observed initially. The addition of depression to the
adjustments had a substantial impact on the results. Depression may
be on the causal pathway between pain and cognitive function. We
know from previous work that depression and pain are co-occurring
chronic conditions (78). Among other possible confounders of the
pain—cognition association, medications may contribute to cognitive
changes, especially in elderly people because of age-related changes
in pharmacokinetics, neurotransmitters, and the effects of multiple
concurrent medications (79). In our study, the number of analgesics
including opioids was not a confounder in the relationship between
pain and cognitive functioning. Additional adjustment for chronic
conditions and psychiatric medication resulted in attenuation of the

effect. We looked at these factors individually and the only measures
that substantially altered the observed associations were education,
race, and depression.

Given our mixed results about the effect of pain on cognitive
functioning, it may be important to pay attention to both pain and
cognitive functioning in older adults who live with pain. Factors such
as depression and medication may contribute to cognitive problems
experienced by older adults living with pain. Cognitive rehabilitation
programs have been shown to be effective in older adults to improve
function and mood (80,81). These may prove to be well-suited for
older adults living with chronic pain; however, this question remains
to be addressed. In addition, since undertreatment of chronic pain is
a common problem in older adults in the community (82), chronic
pain should be carefully and effectively managed by patients and
health care providers to reduce risks related to chronic pain and
improve quality of life.

In conclusion, our findings present a somewhat mixed picture
of the potential impact of pain on cognitive performance in older
adults. Pain may result in difficulties in performing cognitive
tests and pain may possibly have a cumulative impact over time.
Future research is needed to evaluate the effect of pain on cog-
nitive functioning longitudinally and determine whether struc-
tural changes in the brain are present and perhaps responsible
for changes in cognitive functioning related to chronic pain. In
addition, selected populations of older adults may be more vul-
nerable than others to the cognitive effects of pain. Subsequently,
it will be important to look at short- and long-term pain control
interventions for their impact on cognitive functioning in older
adults with pain.
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