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High impact chronic pain (HICP) is a recently proposed concept for treatment stratifying

patients with chronic pain and monitoring their progress. The goal is to reduce the impact

of chronic pain on the individual, their family, and society. The US National Pain Strategy

defined HICP as the chronic pain associated with substantial restrictions on participation

in work, social, and self-care activities for at least 6 months. To understand the meaning

and characteristics of HICP from the younger (<65 years old) and older adults (≥65

years old) with chronic pain, our study examined patients’ perceived pain impact

between the two age groups. We also characterize the degree of pain impact, assessed

with the Patient-Reported Outcomes Measurement Information System (PROMIS) pain

interference (PI), between adults and older adults with HICP. We recruited patients at a

tertiary pain clinic. The survey included open-ended questions about pain impact, the

Graded Chronic Pain Scale-Revised to identify patients’ meeting criteria for HICP, and

the Patient-Reported Outcomes Measurement Information System (PROMIS®) 8-item

PI short form (v.8a). A total of 55 younger adults (65.5% women, 72.7% HICP, mean

age = 55.0 with SD of 16.2) and 28 older adults (53.6% women, 64.3% HICP, mean

age = 72.6 with SD of 5.4) with chronic pain participated in this study. In response to

an open-ended question in which participants were asked to list out the areas of major

impact pain, those with HICP in the younger group most commonly listed work, social

activity, and basic physical activity (e.g., walking and standing); for those in the older

group, basic physical activity, instrumental activity of daily living (e.g., housework, grocery

shopping), and participating in social or fun activity for older adults with HICP were the

most common. A 2 × 2 ANOVA was conducted using age (younger adults vs. older

adults) and HICP classification (HICP vs. No HICP). A statistically significant difference

was found in the PROMIS-PI T-scores by HICP status (HICP: M = 58.4, SD = 6.3; No

HICP: M = 67.8, SD = 6.3), but not by age groups with HICP. In conclusion, perceived

pain impacts were qualitatively, but not quantitatively different between younger and older

adults with HICP. We discuss limitations and offer recommendations for future research.
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INTRODUCTION

Among US adults, about 20.4% are estimated to have chronic
pain and 8.0% have chronic pain, which significantly limits daily
life or work activities (1). The US National Pain Strategy has
introduced a new term, high impact chronic pain (HICP), to
identify this latter subgroup with high burden chronic pain and
has defined HICP as chronic pain associated with substantial
restriction in work, social, and self-care activities for at least
6 months (2). The National Pain Strategy has also called for
the development of HICP treatment strategy for patients who
face life-limiting chronic pain because such life-limiting chronic
pain imposes a significant financial, physical, and emotional
burden on patients and also their families and society (2). The
estimated total cost for medical treatment, lost productivity,
and disability program for chronic pain is $560 billion per year
(3). An analysis of the US data from 2003 to 2015 revealed
that individual healthcare cost is greater than two-folds for
patients with high burden chronic pain ($14,661/year) than
patients with low burden chronic pain ($5,979/year) (4) and
average US community-dwelling adults in 2015 ($5,141/year)
(5). The research findings reveal that HICP is associated with
higher pain intensity, more comorbid pain conditions, higher
daily opioid dose, worse physical and mental health status, more
cognitive impairment, and more healthcare utilization (4, 6–
8). These empirical data highlight the complex care needs of
the patients with HICP and underscore the important role
clinicians may play in both assessing patients for HICP and
developing comprehensive care plans to address the unique needs
of this population.

The prevalence of chronic pain and HICP increases with age
(9). It is observed that about 30.8% of older adults suffer from
chronic pain (9) and between 10.7 and 15.8% have HICP (9–
11). While chronic pain is more common in older adults (≥65
years of age), relatively few studies on pain have focused on this
potentially vulnerable population. So far, the research has found
small but significant differences in health status between younger
and older adults with chronic pain (12–14). Specifically, older
adults with chronic pain generally report worse physical health
status and pain-related disability but better mental health and
quality of life than younger adults with chronic pain (12, 13). The
impact of chronic pain among older adults has been examined
by comparing older adults with and without chronic pain. The
findings, similar to those from the younger adult literature
(15–21), show that older adult chronic pain is associated with
poorer physical function (22), sleep (23, 24), mental health (25),
cognitive function (26), greater disability (27), and mortality (28,
29). Older adult chronic pain is also associated with accelerated
memory decline and increased dementia (30). These findings
suggest that chronic pain burden is substantial and potentially
of greater consequences for older adults. The research efforts are
urgently needed to better understand older adult chronic pain. In
the US alone, the older adult population is expected to grow from
17% in 2020 to 23% in 2060 (31).

This study adopted a patient-centered approach to examine
the concept of HICP. Based on the National Pain Society
definition, HICP is comprised of activity limitations in the three

major life domains: work, social, and self-care. To the best of
our knowledge, no study has examined whether people with
chronic pain endorse such limitations. More specifically, younger
and older adults with chronic pain who are at different stages
of life may have differing perspectives on major areas of pain
impacts. For instance, older adults are more likely to be retired
or soon-to-be retired and may not consider work limitation as a
significant life impact. Thus, we must consider that HICP could
be contextually dependent on potential age-specific factors.

To account for potential age-related variation, we
administered an online survey with open-ended questions
to younger and older adults with chronic pain to learn about
their perceived pain impact and the top three areas of their
lives that were most impacted by chronic pain. We also
administered two validated measures, the Graded Chronic Pain
Scale-Revised (GCPS-R) (32) and Patient-Reported Outcomes
Measurement Information System (PROMIS) pain interference
(PI) (33) to identify people with and without HICP and the
respective degree of pain impact. To analyze these data, we
used a mixed-method approach. Our qualitative data analysis
identified the top three areas of pain impact. A quantitative
analysis of the PROMIS-PI T-scores examined whether the
degree of pain impact was significantly different between the
following groups. First, we compared major areas of pain
impacts and the degree of pain impact between younger and
older adults with chronic pain. We further compared perceived
pain impacts between the groups with and without HICP
regardless of age. Next, we compared pain impacts between
the younger and older adult groups with HICP. Finally, we
investigated an age by HICP interaction effect by comparing
the pain impacts between the two age groups with and
without HICP.

We tested the following four hypotheses. First, older adults
with chronic pain would differ qualitatively and quantitatively
compared to younger adults with chronic pain. Qualitatively,
the younger group’s responses to the three most impacted
areas would be different from the older group’s responses.
Quantitatively, the older group’s PROMIS-PI T-scores would
be significantly higher than the younger group’s PI T-scores.
Second, the impact of chronic pain would be qualitatively
and quantitatively different between the groups with and
without HICP. Third, when comparing the younger and
the older groups with HICP, the three major areas of
pain impacts would be qualitatively different and the degree
of pain impact would be significantly different. Finally,
there might be an age by HICP interaction effect when
examining the group differences in pain impacts qualitatively
and quantitatively.

MATERIALS AND METHODS

The Stanford Institutional Review Board approved the study
procedures. Participants were recruited using an open-source
data registry at a tertiary pain clinic (https://choir.stanford.
edu). Among patients who had the first clinic visit between
May and August in 2021, 318 patients agreed to be conducted
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for a research opportunity. We emailed study invitations two
times to these patients. All participants reviewed the consent
information prior to completing the current online study survey
via REDCap, a HIPPA-compliant database. Inclusion criteria
were adult patients (at least 18 years of age) withmixed etiology of
chronic pain seeking care at a tertiary pain clinic. All responders
were aged 18 and older and endorsed at least one chronic
pain condition. Although there were no exclusion criteria, the
study invitations were sent in English via email only. We asked
patients to write their responses about pain impacts in a free-text
format. As such, patients who did not have fluency in written
English, did not have email access, or had trouble in typing
their responses on an online survey were naturally excluded.
There was no monetary compensation for this study. However,
participants were informed that some would have an opportunity
to participate in an additional study involving a clinical interview
about pain impacts via zoom. This additional study would offer a
$30 gift card.

Measures
The survey collected patient’s demographic information (e.g., sex,
age, education) and pain characteristics (e.g., pain duration, pain
intensity ratings).

Qualitative Data
We asked patients to describe how their pain impacted their
life in free-text format and then pick the top three areas that
were most impacted by their chronic pain condition(s). The first
question was “Please tell us how your pain has impacted (changed,
limited) your life? (e.g., I can’t drive because of pain). Please list all
the impacted areas in your life.” The second question was “Among
all the things listed above, what are the three areas of your life
affected by your chronic pain the most?”.

Quantitative Data
The 5-item Graded Chronic Pain Scale-Revised (GCPS-R) (32)
was used to classify people as having or not having HICP. The
GCPS-R is a validated and widely used measure to differentiate
mild, moderate or bothersome, and HICP (Cronbach’s α = 0.73–
0.89) (32, 34, 35). The first two GCPS-R items are used to classify
people with and without HICP. The GCPS-R’s criteria for HICP
classification are endorsing (1) pain on most days or every day
for the past 3 months and (2) pain limiting life or work activities
on most days or every day for the past 3 months. A number of
three additional items inquire about (3) average pain, (4) degree
of PI in the enjoyment of life, and (5) general activities for the past
week on a 0–10 scale. The summed score of these three items is
used to distinguish mild (< 12) and bothersome pain impact (12
or higher). The GCPS-R has one additional item asking a binary
response (yes or no) question, “Are you not working or unable to
work due to pain?”. This item is not used to assess the pain impact
but only assess respondents’ work status (32).

The PROMIS-PI 8-item short-form (PROMIS-PI) (33) was
administered to assess the degree of pain impact. The PROMIS-
PI short form includes items that assess PI with daily activity,
housework, social activity, household chores, fun activity,
enjoyment of social activity, enjoyment of life, and family life

(33, 36). The raw scores were converted to T-scores using the
IRT-based web scoring system (https://www.assessmentcenter.
net). Higher T-scores indicate greater PI, with a population mean
of 50 and a standard deviation of 10. The PROMIS-PI is highly
reliable (rs= 0.96–0.99) (36).

A Concurrent Mixed Method Design and
Analysis
This cross-sectional study administered a survey to collect
the qualitative and quantitative data concurrently (37) about
perceived pain impact. With responses to open-ended questions
and the validated PROMIS-PI measure, this study conducted
the complimentary analysis to better understand perceived pain
impact in younger and older adults with and without HICP (37).

Qualitative Data Analysis
Using NVIVO 12 software, a coder (DY) conducted a summative
content analysis (38). Specifically, initial coding started with the
pain impact areas as defined in HICP (work, social activity,
and self-care) and listed in the PROMIS-PI item bank (e.g.,
walking, standing, emotion, cognition, and sleep) (36). Using
the deductive approach, responses were coded into one of the
existing (34) or new categories as needed. To examine the
similarities and differences in perceived pain impacts between the
two age groups with and without HICP, we compared the ranking
and relative frequency of pain impact areas (39).

Quantitative Data Analysis
We used IBM SPSS 26 software for all quantitative data analysis.
We conducted an independent t-test when comparing the
PROMIS-PI T-scores between two groups and a 2 × 2 ANOVA
(adults vs. older adults) x (HICP vs. No HICP) when examining
the interaction effects between two age groups and HICP status.
We calculated effect sizes (partial η2) for any significant main or
interaction effect. Respective partial η

2 scores of 0.01, 0.06, and
0.14 would indicate small, medium, and large effect sizes (40).

RESULTS

Sample Characteristics
From May 2021 to August 2021, 69 younger adults and 34
older adults attempted to complete the survey (i.e., consented
and completed a few initial questions). Of these people who
attempted to complete the survey, 55 younger adults (19–
64 years) and 28 older adults (66–84 years) completed the
survey and provided their responses on perceived pain impact.
Therefore, the completion rate was 79.7% in adults, and 82.5% in
older adults, χ(1)= 0.102, p= 0.750, and we included only those
who completed the survey in the current analysis.

Demographic characteristics are summarized in Table 1. The
final sample was predominantly female (61.4%), married (62.7%),
and highly educated patients (94.0% with at least some college
education). As expected, 89.3% of older adults reported their
employment status as being retired whereas only 12.7% of
younger adults reported being retired. Similarly, the proportion
of people endorsing not working due to pain was 25.0% in older
adults and 45.5% in younger adults. Disability status was reported
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TABLE 1 | Demographic characteristics.

Total

(n = 83)

Younger

adults

(n = 55)

Older

adults

(n = 28)

M (SD) M (SD) M (SD)

Age (years) 55.0 (16.2) 46.0 (11.8) 72.6 (5.4)

n (%) n (%) n (%)

Sex

Male 30 (36.1) 17 (30.9) 13 (46.4)

Female 51 (61.4) 36 (65.5) 15 (53.6)

Non-binary 2 (2.4) 2 (3.6) 0 (0.0)

Marital status

Single 12 (14.5) 11 (20.0) 1 (3.6)

Married/Living Together 52 (62.7) 33 (60.0) 19 (67.9)

Separated/Divorced 15 (18.1) 11 (20.0) 4 (14.3)

Widowed 4 (4.8) 0 (0.0) 4 (14.3)

Education

High School/GED 5 (6.0) 3 (5.5) 2 (7.1)

Some college 20 (24.1) 15 (27.3) 5 (17.9)

College 34 (41.0) 24 (43.6) 10 (35.7)

Advanced degree 24 (28.9) 13 (23.6) 11 (39.3)

Employment status

Full-time 24 (28.9) 21 (38.2) 3 (10.7)

Part-Time 6 (7.2) 6 (10.9) 0 (0.0)

Retired 32 (38.6) 7 (12.7) 25 (89.3)

Not working 15 (18.1) 15 (27.3) 0 (0.0)

Student 4 (4.8) 4 (7.3) 0 (0.0)

Decline to answer 2 (2.4) 2 (3.6) 0 (0.0)

Not working due to pain

Yes 32 (38.6) 25 (45.5) 7 (25.0)

No 51 (61.4) 30 (54.5) 21 (75.0)

Disability status

Yes 19 (22.9) 19 (34.5) 0 (0.0)

No 64 (77.1) 36 (65.5) 28 (100.0)

in younger adult patients only, with 34.5% of adults reporting
being disabled.

Pain Characteristics
Pain characteristics are summarized in Table 2. The average
duration of pain for the sample was 9.6 years (range 0.4–
54.0 years), with a mean pain intensity of 6.4 (SD = 2.4),
and a mean PROMIS-PI T-scores of 65.0 (SD = 6.9). More
than half endorsed having severe pain among younger adult
(56.4%) and older adult patients (57.1%) alike. About 63.6%
of younger adults and 42.9% of older adults reported having
more than one pain condition. Patients were asked to describe
their pain conditions and their responses were mixed with the
descriptions of pain locations, diagnosis, and pain etiology and
causes (Table 2). Musculoskeletal pain was the most frequently
reported pain condition in the total sample (67.5%) and also
among younger adults (61.8%) and older adults (78.6%). The
second-most endorsed pain condition was any headache or

TABLE 2 | Pain characteristics.

Total

(n = 83)

Younger

adults

(n = 55)

Older

adults

(n = 28))

M (SD) M (SD) M (SD)

Pain duration (years) 9.6 (10.0) 10.3 (9.4) 8.2 (11.1)

Average pain in the past week 6.4 (2.4) 6.4 (2.6) 6.4 (2.1)

PROMIS-Pain Interference 65.0 (6.9) 65.1 (7.4) 64.7 (5.9)

n (%) n (%) n (%)

Pain intensity on 0–10 scale

Mild pain (<4) 11 (13.3) 8 (14.5) 3 (10.7)

Moderate pain (4-6) 25 (30.1) 16 (29.0) 9 (32.1)

Severe pain (>6) 47 (56.6) 31 (56.4) 16 (57.1)

Pain conditions

Single 36 (43.7) 20 (36.4) 16 (57.1)

Two or more 47 (56.6) 35 (63.6) 12 (42.9)

Chronic pain conditions*

Musculoskeletal 66 (67.5) 34 (61.8) 22 (78.6)

Any headache and orofacial 25 (30.1) 23 (41.8) 2 (7.1)

Nerve-related 16 (19.3) 7 (12.7) 9 (32.1)

Visceral/Pelvic 13 (15.7) 12 (21.8) 1 (3.6)

Inflammation-related 10 (12.0) 9 (16.4) 1 (3.6)

Surgery/Injury-related pain 6 (7.2) 3 (5.5) 3 (10.7)

Cancer-related pain 2 (2.4) 1 (1.8) 1 (3.6)

HICP

Mild 11 (13.3) 7 (12.7) 4 (14.3)

Moderate/bothersome 14 (16.9) 8 (14.5) 6 (21.4)

High 58 (69.9) 40 (72.7) 18 (64.3)

*Multiple pain conditions were coded so the sum is >100%.

orofacial pain (41.8%) for younger adults and nerve-related pain
for older adults (32.1%).

HICP Status
Based on the GCPS-R classification, the total sample included
69.9% with HICP, 16.9% with moderate pain impact, and 13.3%
with mild impact pain. The distribution was similar for both
younger and older adults. Disproportionally higher prevalence
of HICP in our sample is likely a reflection of the selection bias
associated with our study sample being drawn from a tertiary
pain clinic.

Hypothesis 1: Qualitatively, the younger group’s responses
to the three most impacted areas would be different from
the older group’s responses. Quantitatively, the older group’s
PROMIS-PI T-scores would be significantly higher than the
younger group’s PI T-scores.

This study compared the three major pain impact areas between
the younger and older groups regardless of HICP status (Table 3).
More than 50% of patients described the impact of pain on
their life as their basic physical activities (e.g., walking, sitting,
standing, lifting, bending, grabbing, pulling, using stairs, any
physical activity). Among the basic physical activities, the most
frequently endorsed limited activity was walking, followed by any
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TABLE 3 | Comparing the three major areas of pain impact between younger and

older adults with chronic pain.

Total

n = 83

(%)

Younger

adults

n = 55

(%)

Older

adults

n = 28

(%)

1. Basic physical activity 53.0 54.5 50.0

2. Instrumental ADLs 48.2 49.1 46.4

3. Exercise 32.5 34.5 28.6

4. Social activity 28.9 30.9 25.0

5. Work 28.9 40.0 7.1

6. Sleep 21.7 21.8 21.4

7. Mental health (depression,

anxiety, worry)

18.1 23.6 7.1

8. Self-care 16.9 16.4 17.9

9. Fun activity (Leisure, Hobby) 15.7 12.7 21.4

10. Cognitive function 10.8 16.4 0.0

11. Fatigue/Low energy 8.4 10.9 3.6

12. Lying in bed all day and do

nothing

6.0 5.5 7.1

13. Intimate relationship and

sexual life

6.0 7.3 3.6

14. Cognitive burden for

activity planning and

engagement

6.0 3.6 10.7

15. Relationship with family 2.4 3.6 0.0

M (SD) M (SD) M (SD)

PROMIS-PI T-scores 65.0 (6.9) 65.1 (7.4) 64.7 (5.9)

The darker red, the more frequently endorsed pain impact.

physical activity, and sitting for both groups. The second-most
frequently endorsed pain impact was an instrumental activity of
daily living (ADL). The most frequently endorsed pain limiting
instrumental ADL was housework, followed by driving or riding
a car, and grocery shopping for both adult and older adult
groups. The third-most frequently endorsed pain impact area
was an exercise for the older adult group and work for the
younger adult group. As expected, pain impact on work was
less frequently endorsed (ranked ninth) among older adults
with chronic pain. For younger adults, the other major areas
impacted by chronic pain were in the order of exercise, social
activity with family members or non-family members, mental
health (e.g., depression, anxiety, worry, and lost motivation for
activity), sleep, self-care, cognitive function (e.g., concentration
difficulty, memory issue, and mental sluggish), fun activity,
fatigue, intimate relationship, lying in bed all the day, increased
cognitive burden for activity planning and being more cautious
in engaging activities, and relationship with family (e.g., not
fully present in interacting with children). The other major
pain impact areas for older adults were social activity, sleep,
fun activity, self-care, increased cognitive burden, work, mental
health, lying in bed all day, fatigue, intimate relationship, and
relationship with the family.

We conducted an independent t-test to compare the
PROMIS-PI T-scores between the younger and older groups to

examine the quantitative difference in pain impact. The result
revealed no significant difference between the two age groups,
t(81)= 0.245, p= 0.087.

Taken together, these results partially support Hypothesis
1. As hypothesized, there were differences in the major areas
of pain impact between the two age groups. Specifically, pain
impact on work, mental health, and cognitive function weremore
frequently reported by younger adults with chronic pain, and the
pain impact on fun activities and the cognitive burden was more
frequently reported by older adults with chronic pain. Contrary
to Hypothesis 1, more than half of patients in both age groups
described the areas impacted by chronic pain as the basic physical
activity and instrumental ADLs. Furthermore, the PROMIS-PI T-
scores were not significantly higher in older adults with chronic
pain than younger adults with chronic pain.

Hypothesis 2: The impact of chronic pain would be
qualitatively and quantitatively different between the groups
with and without HICP.

We extracted participant selections of three major pain impacts
and compared their responses between the groups with and
without HICP regardless of age (Table 4). Of the HICP group,
basic physical activity, instrumental ADLs, and work were the
three most frequently endorsed major pain impact areas. It
should be noted that pain interfering work, social activity, and
self-care activity were not specific to the group with HICP. The
other major pain impact endorsed by the group with HICP,
but not by the group without HICP, was lying in bed all the
day and doing nothing, suggesting HICP as being associated
with substantial restrictions in life activities. Additionally, pain
limiting exercise and fun activities were more endorsed by the
group without HICP.

The result of an independent t-test indicated a significant
difference between the groups with and without HICP, t(81)
= 7.049, p < 0.00001. The mean of the PROMIS-PI T-scores
was 58.5 (SD = 6.3) for the group without HICP and 67.8 (SD
= 5.1) for the group with HICP, which is a large difference
(Cohen’s d = 1.62).

Taken together, our results support Hypothesis 2. The groups
with and without HICP were qualitatively different in the major
impact areas of chronic pain and quantitatively different in the
degree of pain impact.

Hypothesis 3: When comparing the younger and the older
groups withHICP, the threemajor areas of pain impacts would
be qualitatively different, and the degree of pain impact would
be significantly different.

We extracted participants’ selections of three major pain impacts
and compared their responses between the younger and older
groups with HICP (Table 5, right two columns). Of the younger
adult group with HICP, basic physical activity, instrumental
ADLs, and work were the three most frequently endorsed major
areas of pain impact. The most frequently endorsed major pain
impacts of the older adult group with HICP were basic physical
activity and instrumental ADLs. Next, the older adult group with
HICP reported social activity, exercise, sleep, and fun activity as
the primary pain impact areas. The impact of pain on work was
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TABLE 4 | Comparing the three major areas of pain impact between adults and

older adults with and without HICP.

No HICP

n = 25

(%)

HICP

n = 58

(%)

1. Basic physical activity 44.0 56.9

2. Instrumental activity of daily living 40.0 51.7

3. Work 24.0 31.0

4. Social activity 28.0 29.3

5. Exercise 44.0 27.6

6. Sleep 16.0 24.1

7. Mental health 20.0 17.2

8. Self-care 20.0 15.5

9. Fun activity 24.0 12.1

10. Cognitive function 12.0 10.3

11. Fatigue/Low Energy 8.0 8.6

12. Lying in bed all day and do nothing 0.0 8.6

13. Intimate relationship and sexual life 4.0 6.9

14. Cognitive burden for activity planning and

engagement

4.0 6.9

15. Relationship with family 4.0 1.7

M (SD) M (SD)

PROMIS-PI T-scores 58.5 (6.3) 67.8 (5.1)

The darker red, the more frequently endorsed pain impact.

ranked seventh. These results suggest that the three major areas
of pain impact may be qualitatively different between younger
and older adults with HICP. The result of an independent t-test
indicated no significant difference between the younger and older
groups with HICP, t(56)= 0.918, p= 0.918.

Taken together, the Hypothesis 3 was partially supported. The
younger and older groups with HICP were qualitatively different
in the major impacts of chronic pain, but not quantitatively
different in the degree of pain impact.

Hypothesis 4: There might be an age by HICP interaction
effect when examining the group differences in pain impacts
qualitatively and quantitatively.

Table 5 shows the differences in major areas of pain impact
between the two age groups with and without HICP. The major
pain impacts endorsed by younger adults with HICP, but not
by younger adults without HICP, were lying in bed all the day.
The major pain impacts endorsed by older adults with HICP,
but not by older adults without HICP, were work, fatigue, lying
in bed all the day, and intimate relationship. Of the older adult
groups, pain limiting self-care was only reported by older adults
without HICP.

A 2× 2 ANOVA (younger adults vs. older adults)× (HICP vs.
No HICP) was conducted to examine whether the PROMIS-PI
T-scores were significantly different between the two age groups
with and without HICP. The results indicated no significant age
by HICP status interaction, F(1,79) = 0.361, p = 0.361 and no
significant main effect of age, F(1,79) = 0.241, p = 0.625, but a
significant main effect of HICP status, and F(1,79) = 43.412, p

TABLE 5 | Comparing the three major areas of pain impact between adults and

older adults with and without HICP.

No HICP HICP

Younger

n = 15

(%)

Older

n = 10

(%)

Younger

n = 40

(%)

Older

n = 15

(%)

1: Basic physical activity 46.7 40.0 57.5 55.6

2: Instrumental ADLs 40.0 40.0 52.5 50.0

3: Work 40.0 0.0 40.0 11.1

4: Social activity 20.0 40.0 35.0 16.7

5: Exercise 40.0 50.0 32.5 16.7

6: Sleep 6.7 30.0 27.5 16.7

7: Mental Health 26.7 10.0 22.5 5.6

8: Self-care 13.3 30.0 17.5 11.1

9: Cognitive function 20.0 0.0 15.0 0.0

10: Fatigue/Low Energy 13.3 0.0 10.0 5.6

11: Fun Activity 20.0 30.0 10.0 16.7

12: Lying in bed all day and

do nothing

0.0 0.0 7.5 11.1

13: Intimate relationship and

sex life

6.7 0.0 7.5 5.6

14: Cognitive burden for

activity planning and

engagement

0.0 10.0 5.0 11.1

15: Relationship with family 6.7 0.0 2.5 0.0

M (SD) M (SD) M (SD) M (SD)

PROMIS-PI T-scores 57.9 (7.6) 59.5 (3.7) 67.8 (5.3) 67.8 (5.1)

The darker red, the more frequently endorsed pain impact.

< 0.00001, partial η
2
= 0.36 (see Figure 1, left). As also being

reported previously in Hypotheses 2 and 3, both age groups with
HICP reported significantly higher PROMIS-PI T-scores than the
groups without HICP (see Figure 1, right).

The above results partially support Hypothesis 4. The major
pain impact areas were qualitatively different between the two
age groups with and without HICP, which suggests age by HICP
interaction effect. In quantitative analysis, older adults withHICP
reported significantly higher PI than older adults without HICP,
but they did not report significantly higher PI than younger
adults with HICP, which suggests no significant age by HICP
interaction effect.

DISCUSSION

This study used a patient-centered approach to examine the
meaning and characteristics of HICP among younger adults and
older adults with chronic pain because the patients’ perception
of HICP had not been examined. Furthermore, HICP might
have a different meaning when applied to older adults with
chronic pain. Older adults are usually retired or soon-to-be
retired, placing less importance on the pain impact on work than
younger adults with chronic pain. Therefore, we administered
open-ended questions to allow patients to identify their own
perceived pain impacts without providing guidance or limited
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FIGURE 1 | PROMIS-PI T scores younger and older adults with and without HICP (left) and error bars are 95% Confidence Interval. Comparison of PROMIS-PI T

scores between the group with and without HICP (right) and error bars are SEMs.

options. We analyzed qualitative data of patients’ responses to
the open-ended questions and quantitative data of the PROMIS
PI T-scores. The following four were the major findings.

First, we examined whether the major areas of pain impact
would be different between younger adults (aged 18–64) and
older adults (≥65 years) with chronic pain. Our results suggested
that there were similarities and differences in major pain impacts
between the two age groups. Both younger and older adult
patients reported most frequently that their pain impacted
basic physical activity (e.g., walking, sitting, and standing)
and instrumental ADLs (e.g., housework, driving, and grocery
shopping). As expected, we found the differences in pain impact
on work between the two age groups. About 40% of younger
adults with chronic pain reported the pain impact on their
work whereas only 7% of older adults with chronic pain did.
These results were expected in light of reported US average
retirement ages of 64 years for men and 62 years for women (41).
In our sample, 56.4% of younger adults reported their current
employment status as working or being a student, and only 10.7%
of older adults reported currently working. Another age-related
difference was observed in mental health, with younger adults
with chronic pain more frequently reporting the pain impact on
mental health. This result is consistent with other studies showing
that younger adults with chronic pain reported higher levels of
depression, anxiety, negative mood, and fear of movement than
older adults with chronic pain (12–14, 42, 43). A potential reason
for less pain impact on mental health in older adults might be
due to greater general resilience (44, 45) or using more adaptive
pain coping strategies in older adults (46, 47), but this age-related
change in pain coping strategy remains to be elucidated.

Second, we examined whether the top three major pain
impacts would differ between the groups with and without
HICP regardless of age. As hypothesized, the group with HICP

reported qualitatively and quantitatively different pain impacts
than those without HICP. The two major areas of pain impact
were basic physical activity and instrumental ADLs for both
groups, but the third-most frequently impacted areas were work
for the group with HICP and exercise for the group without
HICP. Additionally, lying in bed all the day and doing nothing
was endorsed only by the group with HICP. Furthermore, the
PROMIS-PI T-scores were significantly higher in the group with
HICP than the group with HICP, which was a large difference.
Both qualitative and quantitative analyses indicated HICP as
being associated with substantial limitations in life activity.

Next, we compared the three major areas of pain impact
between the younger and older adults with HICP and their
responses with the expert definition of HICP. In our younger
adult HICP group, basic physical activity, instrumental ADLs,
and work were identified as the top three major pain impacts,
with social activity ranked fourth and self-care ranked eighth.
In our older adults with HICP group, basic physical activity
and instrumental ADL were the most frequently impacted areas.
Social activity, exercise, sleep, and fun activity were ranked third.
Furthermore, work was ranked seventh. Therefore, the meaning
and characteristics of HICP appeared to be different between
younger adults and older adults with chronic pain.

Finally, this study examined whether there might be an age
by HICP status interaction effect in pain impact. Our qualitative
analysis on younger adult patients’ responses revealed that the
three major life domains (basic physical activity, instrumental
ADLs, and work) were not specific to patients with HICP. Lying
in bed all the day was the only pain impact area specific to HICP
in the younger adult group. For older adults, pain impact areas
that are specific to HICP were work, fatigue, lying in bed all
the day, and intimate relationship. Therefore, the major areas of
pain impact appeared to be different between the two age groups
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with and without HICP. When quantitatively evaluating the age
by HICP interaction effect, our results indicated no significant
age by HICP status interaction effect. We found a significant
difference in PROMIS-PI T-scores between older adults with and
without HICP, but no significant difference between younger and
older adults with HICP. The PROMIS-PI assesses the pain impact
for the past week, and the current expert definition of HICP refers
to the pain impact for an extended period (6 months or more).
Although the PROMIS-PI T-scores reflect the pain impact only in
the recent 7 days, our finding suggests that the degree of chronic
pain impact may not be significantly different between younger
and older adults with HICP.

ConcerningHICP assessment, we proposed that the PROMIS-
PI may be a stronger candidate measure than the GCPS-R. While
the 5-item GCPS-R (32) is widely used, only two items are used
to identify people with HICP. One item assesses the frequency of
pain and the other item assesses the frequency of life- or work-
limiting pain in the past 3 months. Compared to the perceived
pain impacts endorsed by our patients, the GCPS-R appears to
be a screening tool. The PROMIS-PI assesses the degree of pain
impact on multiple life domains, such as physical activity, social
activity, recreational activity, sleep, emotion, cognitive function,
and enjoyment in life, all of which have been endorsed by our
patients (36). This is somewhat expected because the PROMIS
items have been developed from the literature reviews and input
from patients with chronic pain (36). Furthermore, the PROMIS
uses an IRT approach, which calculates the severity parameter of
each item and allows to compare seemingly different pain impact
items on the single construct of pain impact or interference (θ,
mean of 0, SD of 1.0). For example, a response of “always” on an
item about pain interfering sitting more than 10min is associated
with θ-values of 2.971 and response of “very much” on an item
about pain interfering concentration is associated with a θ-value
of 2.329 (36), with higher θ scores indicating greater pain impact.
Based on the patient’s responses on the PROMIS items, each
patient will have a θ estimation score with a standard error of
that estimated score. The θ scores can be converted to T-score
(M = 50, SD = 10). Overall, the PROMIS-PI items appear to
match well with our patients’ perceived pain impact and may
be a stronger candidate measure to assess HICP. More research
is needed to assess the extended nature (i.e., duration) of HICP
with the PROMIS PI and to empirically identify the cutoff scores
for HICP.

Our findings have implications in age-related considerations
for pain care. For younger adults with chronic pain, mental
health and work were endorsed more frequently as the major
pain impact areas. To reduce the pain impact on emotion and
work, clinicians should consider pain psychology (e.g., cognitive
behavioral therapy and acceptance and commitment therapy) or
multidisciplinary programs, which were found to be effective in
reducing emotional distress, returning to work, and reducing
the number of sick leave days (48–53). Compared to younger
adults with chronic pain, older adults with chronic pain endorsed
more frequently that the pain interfered with fun activity and
increased cognitive burden in activity planning and engagement.
Indeed, an interview study revealed that older adults considered
having fun, enjoying life, and having a sense of humor as

successful aging (54). Clinicians should assess unmet desire for
having fun in life and help to engage in a fun activity (e.g.,
scheduling fun/pleasant activity) (55). Additionally, clinicians
should consider occupational therapy to reduce the cognitive
burden for activity planning and engagement as occupational
therapy would help people build confidence in daily planning
and lifestyle modification (56). Although not frequent, older
adults with HICP endorsed pain interfering with intimate
relationships and sexual life. It was observed that sexual life
was an essential factor for the quality of life in older adults
(57). A study on community-dwelling US older adults revealed
that 50.9% of men and 30.8% of women were sexually active
(58). Older adults were interested in conversing about sexual
life with physicians (58), and they wanted physicians to initiate
the discussion (59). Regardless of age groups, the major pain
impact areas were basic physical activity, instrumental ADLs,
exercise, social activity, and sleep, which highlights the need
for multidisciplinary pain care for both younger and older
adults with chronic pain. The biopsychosocial approach should
also be considered in improving the quality of life of people
who are living with chronic pain. A study found that pain
catastrophizing, not pain intensity, was associated with overall
health, mental health, and social function (60). Brief treatments,
such as a single-session pain psychology class (61) and pain
neuroscience education (62), have been demonstrated to be
effective in reducing pain catastrophizing.

Our findings should be interpreted with several important
limitations. We had a relatively small sample, with lower
representation from older adults (n = 28). As such, comparisons
between older adults with and without HIPC involved small
cell sizes and replication is needed with the larger sample size.
Next, the study was enriched for more symptomatic patients and
greater prevalence of HICP as the sample was drawn from a
tertiary pain clinic; as such, results may not generalize outside of
this patient population. The sample was predominantly women,
married, highly educated, and less disabled. This study did not
assess race or ethnicity, but our clinic sample was predominantly
non-Hispanic/White (63–67%), followed by Hispanic/Latino
(10%), Asian (6–7%), and African American/Black (3%) (63, 64).
Our sample was also limited to English speakers and those with
email access. Therefore, results may not generalize to patients
with greater diversity, race or ethnicity, education, and ability
status. Broadly, future research on this topic should include
diverse and large sample sizes. Finally, this study compared
pain impact areas between groups based on the chronological
age, but some evidence suggested perceived age (i.e., perceived
younger or older than one’s chronological age) as being a
significant predictor for pain impact (65). The future study
should investigate perceived pain impact areas between the
groups based on the perceived age.

With these limitations acknowledged, this study contributes
to the current literature for the following reasons. It is the first
study to examine the characteristics of HICP with the inputs
from patients with chronic pain. We analyzed qualitative and
quantitative data to better understand perceived pain impacts,
and our qualitative data included open-ended questions to obtain
unguided responses of patients with HICP. Although the study
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asked about the pain impacted on “life,” more than 50% of
patients described their perceived pain impact on basic physical
activities, such as walking, sitting, and standing, and a few
described its impact on different symptoms, such as depression,
anxiety, fatigue, sleep, and difficulty concentrating. It should also
be noted that the current definition of HICP applies to the pain
impact on major life activities (i.e., work, social, and self-care),
rather than its impacts on additional symptoms or functions
(e.g., sleep, emotions, fatigue, and cognitive function). Additional
studies with clinical interviews are needed to understand and
characterize the patients’ perceived pain impact deeply. We also
found increased cognitive burden for activity planning and taking
extra-caution for activity engagement associated with HICP.
The pain impact on cognitive burden has not been previously
identified and is not included in the PROMIS-PI item bank. The
relationship between HICP and the increased cognitive burden
is largely unknown. One study on adolescents with chronic pain
reports increased cognitive burden for hiding pain symptoms
to avoid social judgment, avoid being a social burden, and be
treated normally (66), which is also worth exploring in adults
with chronic pain. Notably, this study did not conduct a priori
power analysis and had a small sample size, but other studies with
a large sample size consistently found no significant difference in
the PROMIS-PI scores between younger and older adults with
chronic pain (14, 67, 68). This study noted the effect size, which
would be useful for a priori sample size calculation in the future
study comparing the groups with and without HICP.

The National Pain Strategy introduced a new concept of HICP
for better classification, treatment, and monitoring of people
with high burden chronic pain. These findings suggested that the
meaning and characteristics of HICP would be qualitatively, but
not quantitatively, different between younger adults and older
adults with chronic pain. Therefore, older adults with HICP
might have different healthcare needs. These findings may have
significant clinical implications. First, validatedmeasures, such as
the PROMIS-PI, may be used to assess the degree of chronic pain
impact for both younger and older adults. Second, when using
validated measures, one cutoff score may be established to screen

for HICP among younger and older adults with chronic pain.
Finally, to develop a treatment strategy for HICP, clinicians may
need to assess age-relevant areas of pain impacts and the unique
healthcare needs of younger and older adult populations. The
current growing research effort to develop an effective treatment
strategy for HICP should also consider this age-related difference
in perceived pain impacts and pain care needs. We plan to
conduct additional studies to further understand the meaning
of HICP from the patients living with chronic pain and to
appropriately characterize the HICP of younger and older adults.
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