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Context: Pain catastrophizing is characterized by negative emotional and cognitive responses to pain and is a predictor of work-
related disability. Its association with military medical disability has not been studied.

Obijective: To (1) identify the pain catastrophizing scale (PCS) score cut point most strongly associated with military medical disability, (2)
measure the difference in rate of disability between service members with baseline PCS scores above versus below the cut point, and (3)
determine if improvement in PCS score during pain specialty care is associated with decreased likelihood of disability.

Methods: This was a retrospective cohort analysis comparing PCS scores collected from US Army active duty service members at
time of initial visit to an interdisciplinary pain management center and periodically during pain treatment. Outcome was determination
during the following year of a military service-disqualifying disability.

Results: Receiver operating characteristic (ROC) curves determined that a PCS score of 20 was the single cut point most closely
associated with subsequent disability. Kaplan—Meier curves showed significantly higher disability rate during the following year
among those with baseline PCS scores >20 (52%) compared to those with lower scores (26%). Scheffe-adjusted contrasts showed that
service members with PCS scores >20 whose scores improved to <20 at follow-up were significantly less likely to have a medical
disability (42.6%; 95% CI, 0.07-0.58) than those whose PCS score remained >20 (76.3%; 95% CI, 68.0%—84.7%).

Conclusion: A PCS score cut point of 20 distinguishes between high versus low likelihood of disability among service members.
Those with high baseline PCS score had twice the likelihood of disability than those with low scores. Service members who decreased
their PCS score from high to low during pain specialty care had lower likelihood of disability. Prospective research is needed to
determine if treatments that lower pain catastrophizing yield reduced likelihood of subsequent disability.

Plain Language Summary: Pain catastrophizing is a persistent tendency to have distressing thoughts and emotions related to pain
and worsens work-related outcomes. This study examined the association between pain catastrophizing and military medical disability
in a population of active duty US Army service members. The pain catastrophizing scale (PCS) scale is a 13-item questionnaire with
arange of 0 (lowest catastrophizing) to 52 (highest catastrophizing). The aims of the study were to (1) identify the PCS score cut point
most strongly associated with later military medical disability, (2) measure the difference in rate of disability between service members
with baseline PCS scores above versus below the cut point, and (3) determine if improvement in PCS score during pain specialty care
is associated with a decreased likelihood of disability. The study found that service members with high PCS scores were twice as likely
to have medical disability than those with low scores. Additionally, those who reduced their PCS score were less likely to be medically
disabled later. This study showed that PCS score may help to identify service members at increased risk of disability so that they may
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be offered therapies that reduce pain catastrophizing. The main limitation of this study is its retrospective design; we cannot be certain

if improvement in PCS resulted in lower disability rates or if inherently more disabling conditions resulted in greater catastrophizing.

Keywords: pain catastrophizing, chronic pain, interdisciplinary, disability, military

Introduction

Pain catastrophizing is characterized by negative emotional and cognitive responses to actual or anticipated pain and has
been shown in clinical trials to have an adverse impact on pain intensity, response to treatment, and self-rated
disability."* However, research addressing the impact of pain catastrophizing on occupational disability is limited, and
its impact on military medical disability is unknown.

Chronic pain can adversely impact the ability of military service members to perform their duties, thereby degrading
military capability.’ Chronic pain is common in military service members. Among 297,120 US Army service members
who were not deployed during fiscal year 2012, medical coding data revealed that 31% sought care for at least one
chronic pain condition during a one-year period.* Data collected from medical encounter records suggest that the
incidence of chronic pain among US service members is increasing. During the 2009-2018 period, medical encounters
related to chronic pain increased from 85.5 to 261.1 per 10,000 person-years.” Although the increase may be related to
changes in demographics, reporting practices and willingness to seek pain care, the increase is likely partially explained
by an increase in combat deployments.” Among service members returning from combat deployments, up to 44% report
chronic pain.® As in non-military populations, musculoskeletal pain, particularly related to joint and spine disorders, is
the most common type of chronic pain in US service members.*’ Among the categories of conditions leading to
disability discharges from the military, musculoskeletal is the most common.®

Military service members are a unique population due to the stringent health screening required for entry to military
service and fitness and health standards that must be met to remain on active duty.’ Service members undergo annual
health screenings and semi-annual physical fitness tests for various measures of aerobic fitness and strength. In addition,
service members are distinct from most other workers due to the possibility of deployment to austere and often hazardous
environments, including combat zones. The demographic characteristics of the approximately 474,000 active duty Army
service members are different from the non-military US workforce. For example, 77% of Army service members are
under the age of 35 years, compared to 33% of the US workforce; 85% are men compared to 53% of the US workforce;
and 21% are black or African American compared to 12% of the US workforce. '

The aims of this study were to (1) identify the pain catastrophizing scale (PCS) score cut point most strongly
associated with subsequent military medical disability, (2) measure the difference in rates of subsequent military medical
disability between service members with baseline PCS scores above versus below the cut point, and (3) determine if
improvement in PCS score from the high to low range is associated with a decreased likelihood of subsequent military
medical disability. The overall objective was to identify modifiable risk factors that increase the likelihood of military
disability so that service members at risk can be offered therapies that may favorably impact their fitness for continued

service.

Materials and Methods

Study Design and Participants

The study protocol complies with the Declaration of Helsinki and was approved by the Madigan Army Medical Center
(MAMOCO) Institutional Review Board. The study design was a retrospective cohort analysis of PCS scores collected from
active duty service members as standard clinical practice at the time of referral to the MAMC Interdisciplinary Pain
Management Center (IPMC). MAMC, located on Joint Base Lewis-McChord, supports an active duty population of more
than 25,000 service members. The study population comprised of all active duty Army service members referred to the
IPMC between June 2018 and May 2020 for chronic pain treatment.
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Determination of Military Medical Disability

The determination of military medical disability is based on whether or not service members have the physical stamina
and strength to perform the tasks of their military-specific occupations as well as general tasks required of all service
members. When Army service members develop chronic conditions that render them unable to perform these tasks, they
are determined to be unfit for continued military service and are referred to the Integrated Disability Evaluation System
(IDES) to begin the process of medical discharge from the military.'" During this process, service members undergo
a separate evaluation in conjunction with the Veterans Health Administration to determine the percentage of disability
compensation to which they are entitled. Researchers had access to data on when service members were referred to the
IDES and determined to be unfit for continued service but did not have access to information on the percentage of
disability. Service members who were referred to IDES during the one year following initial IPMC visit defined the
subgroup with military medical disability. Service members were excluded from analysis if they 1) were referred to IDES
prior to initial IPMC visit; 2) referred to IDES solely for hearing and/or vision-related condition(s); or 3) if they did not
remain assigned to the MAMC catchment area during the full one-year follow-up period.

For the subset used for our third aim to determine if a decrease in PCS score would be associated with a lower
likelihood of military medical disability, we excluded service members who completed their first follow-up PCS more
than 180 days after baseline PCS. We designed this exclusion to standardize the posttreatment effects on PCS to the
short-term (1 to 6 months) time period.

Measures

The PCS is a 13-item questionnaire with a score range of 0 (lowest catastrophizing) to 52 (highest catastrophizing) that
assesses the 3 components of pain catastrophizing: rumination, magnification, and helplessness.'> The PCS is widely
used. A 2019 meta-analysis to assess its psychometric properties identified 220 studies of various designs published
between 1997 and 2015 that mentioned PCS in the abstract. Across 70 studies assessed to be of low risk for bias in this
review, the PCS demonstrated good internal and test-retest reliability.'?

Demographic characteristics collected in this study included sex, age, level of education, and military rank. Pain type
was determined by the ICD-9 or 10 code for the primary diagnosis at the initial medical visit to the IPMC. Service
members’ military medical disability status was accessed through a data sharing agreement with the Office of the US
Army Surgeon General.

The PCS is one of the battery of electronic, web-based assessments of psychological, physical, and social functioning
included in the Pain Assessment Screening Tool and Outcomes Registry (PASTOR),'* which is the standard pain
assessment tool in pain specialty clinics in the US Military Health System. PASTOR is completed by all IPMC patients
at their initial visit and periodically during pain care. Other PASTOR measures include 7-day average pain intensity as
measured by the 0-10 Defense and Veterans Pain Rating Scale,'> and the National Institutes of Health (NIH) Patient
Reported Outcomes Measurement Information System (PROMIS) measures of depression, anxiety, pain interference and
physical function.'®”'® PROMIS-based T-scores range from 0 to 100 and are normed to the general US population.
Scores within normal limits are any scores better than or equal to the mean score and up to half a standard deviation
worse than the mean.'® Cut points for mild, moderate, and severe are 1, 2 and 3 standard deviations worse than the mean,
respectively. PASTOR also includes the 5-item primary care posttraumatic stress disorder (PC-PTSD) screen for which 3

or more positive responses are considered a positive screen.?’

Procedures and Exposure

As part of usual clinic care, all service members in the study population underwent a comprehensive initial evaluation by
a physician, physician assistant or nurse practitioner who developed a treatment plan. Treatment was individualized to
each service member and may have included medications; therapeutic injections; and/or psychological, physical,
occupational, chiropractic, acupuncture, yoga, and/or massage therapies. The first follow-up PCS score collected between
30 and 180 days after initial visit was used to compute change in PCS score.
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Deidentified data were aggregated from PASTOR data, military medical disability data, and medical appointment data
files to identify a sample with PCS measures completed between 30 and 180 days after initial IPMC visit, medical
disability determination after referral but within 1 year, and military status 1 year after baseline.

Statistical Analyses

Chi-square analysis was conducted to compare demographic, clinical and disability categorical variables for the total
population and subset. Receiver operating characteristic (ROC) curves®' were used to determine the baseline and follow-
up PCS score cut points that were most strongly associated with subsequent military medical disability. Change in PCS
score was computed by using the difference between baseline and first follow-up PCS score collected between 30 and
180 days after baseline (follow-up minus baseline).

Kaplan—Meier curves were used to display the survival functions for groups with high and low baseline PCS scores to
estimate the proportion determined to have a military medical disability during the following year. Disability determina-
tion was the event of interest; lack of disability and discontinuation of military service in the MAMC catchment area for
any other reason were considered right-censored cases. Log rank test and Cox regression with adjustment for age, sex,
military rank and education were also conducted. Chi-square analysis and logistic regression with adjustment for age,
sex, military rank, education, and number of days between baseline and follow-up PCS were used to examine the
association between change in PCS score during treatment and subsequent disability. A Scheffe adjustment was used for
pairwise comparisons of groups to control for type I errors.

Results

The study population included 812 active duty Army service members. Over 60% of the study patients were under the age of
34, with the largest group (41%) between the ages of 25 and 34 (Table 1). Men outnumbered women by more than 3 to 1 (77%
vs 23%), and nearly half (48%) were senior enlisted members (military ranks E-5 to E-9), followed closely by junior enlisted
members (ranks E-1 to E-4) at 36%. Officers (O-1 to O-9) and warrant officers (W-1 to W-5) made up less than 23% of

Table | Demographic Characteristics of Study Populations

Variable Baseline PCS® Only | Baseline & Follow-Up PCS* | Chi-Square Statistic
(n=812) (n =309) p value
Age Group (Years) Frequency® (%) Frequency® (%)
18-24 174 (21.7) 59 (19.1) X*(3) = 1.4363
p = 0.697
25-34 330 (41.1) 132 (42.7)
3544 225 (28.0) 93 (30.1)
45-64 73 (9.1) 25 (8.1)
Sex
Men 631 (77.7) 237 (76.7) X*(1) = 0.1307
W 181 (22.3 72 (233 p=0718
‘omen (22.3) (23.3) 0717
Education
Advanced degree 100 (12.3) 43 (13.9) X*(3) = 0.8898
p =0.828
Bachelor’s degree 167 (20.6) 64 (20.7)
Some college, Technical/ Associate degree 320 (394) 124 (40.1)
High school diploma/GED* or less 223 (27.4) 78 (25.2)
(Continued)
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Table 1 (Continued).

Variable Baseline PCS® Only | Baseline & Follow-Up PCS* | Chi-Square Statistic
(n=2812) (n =309) p value
Rank group
Junior enlisted (EI-E4) 295 (36.3) 106 (34.3) X*(4) = 0.8886
p =0.926
Senior enlisted (E5-E9) 386 (47.6) 151 (48.9)
Warrant officer (W1-WS5) 39 (4.8) 18 (5.9)
Company grade officer (O1-O3) 49 (6.0) 19 (6.2)
Field grade officer (04-09) 43 (5.3) 15 (4.9)

Notes: *PCS = pain catastrophizing scale. ®Sums across categories may not equal the total sample size due to missing data. “GED: General education
development degree.

participants. Most service members had some college, a technical degree, or associate degree, and all but one had a minimum
of high school education or high school equivalency diploma. About 22% of the study population had a bachelor’s degree, and
12% had advanced degrees. There were no statistically significant differences in the distributions of demographic variables
between the total population and subset. Table 1 presents these descriptive demographic statistics separately for the total
population and for the subset of patients who completed a second PCS measure 30—180 days after baseline. Table 2 provides
descriptive data on the clinical characteristics of the study populations. Musculoskeletal pain was the predominant pain type,
present in more than 85% of the total population and subset. In both the total and subpopulations, most reported baseline pain
intensity, pain interference and physical functional impairment in the moderate range. About half of the total population and
subset had depression and anxiety scores in the normal range. Among those whose scores were consistent with depression or

anxiety, the majority were in the moderate range with smaller proportions in the mild range and lowest proportion in the severe

Table 2 Clinical Characteristics of Study Populations

Variable Baseline PCS® Only | Baseline & Follow-Up PCS® Chi-Square Statistic
(n=2812) (n=309) p-value
Type of pain Frequency® (%) Frequency® (%)
Musculoskeletal 583 (85) 243 (87) X}(2) = 1.0967
Nervous system and senses 46 (7) 17 (6) p=05779
Other 57 (8) 18 (6)
PCS scale score
<15 278 (34.2) 122 (39.4) X%(3) = 4.802 p = 0.1869
15-19 109 (13.4) 47 (15.2)
20-29 165 (20.3) 60 (19.4)
30-52 260 (32.0) 8l (26.1)
7-day average pain intensity (0—10 range)
0-3 71 9.1) 42 (14.4) X*(2) = 6.4029 *p = 0.0407
4-6 486 (62.4) 175 (59.9)
7-10 222 (28.5) 75 (25.7)
(Continued)
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Table 2 (Continued).

Variable Baseline PCS* Only | Baseline & Follow-Up PCS?* Chi-Square Statistic
(n=2812) (n =309) p-value
Pain interference
Within normal limits (T-score <55) 29 (3.7) 15 (5.0) X*(3) = 2.1708
p =0.5377
Mild (55-59.9) 73 (9.2) 23 (7.6)
Moderate (60-69.9) 473 (59.6) 188 (62.0)
Severe >70 219 (27.6) 77 (25.4)
Physical function
Within normal limits (T-score >45) 140 (17.6) 32 (10.5) X2(3) = 11.5863
*p =0.0089
Mild impairment (40—44.9) 211 (26.5) 65 (21.4)
Moderate impairment (30-39.9) 382 (48.1) 158 (52.0)
Severe impairment <30 62 (7.8) 32 (10.5)
Depression
Within normal limits (T-score <55) 412 (51.6) 148 (48.2) X*(3) = 1.6243
p = 0.6539
Mild (55-59.9) 135 (16.9) 61 (19.9)
Moderate (60-69.9) 183 (22.9) 71 (23.1)
Severe >70 68 (8.5) 27 (8.8)
Anxiety
Within normal limits (T-score <55) 363 (45.5) 128 (41.7) X2(3) = 2467 p = 0.4813
Mild (55-59.9) 116 (14.5) 52 (16.9)
Moderate (60-69.9) 220 (27.6) 93 (30.3)
Severe >70 99 (12.4) 34 (11.1)
PC-PTSD* positive screen 308 (38) 114 (37) X3(1) = 0.0973
(3+ of 5 symptoms) p = 0.7552

Notes: *PCS = pain catastrophizing scale. ®Sums across categories may not equal the total sample size due to missing data. “PC-PTSD = primary care
posttraumatic stress disorder 5-item screen. *Significant at 0.05 level.

range. PC-PTSD screen was positive in 38% and 37% of the total population and subset, respectively. The subset population
had a lower proportion who reported pain intensity in the moderate and severe ranges and a higher proportion who reported
physical impairment in the moderate and severe ranges than the total population. There were no statistically significant
differences in the distributions of pain type, PCS score, pain interference, depression, anxiety or PC-PTSD screen between the
total population and subset.

Over a third of the total study population and over half of the subset with follow-up PCS score were determined to
have a military medical disability during the one-year follow-up period (Table 3). Musculoskeletal conditions were the
most common source of disability comprising more than three-quarters of disabilities in both the full study population
and subset. The distribution of baseline PCS score was symmetrical (mean 22, median 20, skewness 0.3, standard
deviation 13.9) (Figure 1). For the subset with 2 or more PCS scores, 95% had a second assessment within 180 days.

ROC curves revealed that a baseline PCS score cut point of 21 and a follow-up cut point of 19 had the strongest
association with subsequent medical disability during the following year (area under the curve 0.81, Figure 2). Curves
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Table 3 Frequency of Disabling Conditions Among Study Populations

Baseline PCS® Baseline & Follow- Chi-Square
Only (n = 812) Up PCS? (n = 309) Statistic
p-value
Military medical disability during one-year follow-up Frequency (%) Frequency (%)
273 (33.6) 167 (54.0) X*(1) = 39.1587
*p < 0.00001
Disabling condition(s) Frequency® (%) Frequency® (%)
Musculoskeletal: 211 (77.2) 131 (78.4) X*(3) = 0.5443
Dorsopathies (eg, lumbosacral strain, degenerative arthritis, sacroiliac p =0.9091
injury, vertebral fracture); limitation of motion; joint disorders/
inflammation; arthritis
Psychological: Mood disorders, posttraumatic stress disorder 41 (15.0) 25 (14.9)
Neurologic: Migraine, traumatic brain injury, paralysis 12 (4.3) 5(29)
Other 23 (84) 14 (8.4)

Notes: * PCS = pain catastrophizing scale. ®Service members may be listed in more than one body system category if they were medically disabled for more than one
condition. *Significant at 0.05 level.

using a cut point of 20 for both baseline and follow-up had nearly the same strength of association with future disability
(area under the curve 0.81). Given the comparability of both sets of baseline and follow-up cut points and greater
usability of a single cut point, we used a cut point of 20 to discriminate between high and low for both baseline and
follow-up PCS scores.

We used survival analysis to examine our second aim to measure the difference in rates of subsequent military
medical disability between service members with baseline PCS scores above versus below the cut point. The Kaplan—
Meier curves were parallel, showing consistently higher disability rates during the 1-year follow-up period among
those with baseline PCS score >20 (estimated disability 28% and 52% at 6 and 12 months, respectively) compared to
those with a PCS score <20 (13% and 26% at 6 and 12 months, respectively), as shown in Figure 3. This association
was also supported by the log-rank (X°[1]=47.4, P <0.001) and Cox regression (high PCS compared to low: hazard
ratio = 2.1 [SE = 0.28], z = 5.57, P < 0.001) with adjustments for age, sex, military rank and educational level. Across
the entire sample, there was a direct relationship between baseline PCS score and subsequent disability rates

(Figure 4).
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Figure | Distribution of baseline pain catastrophizing scale scores. n = 812; mean = 22.3, median = 20.0, standard deviation 13.9.

Journal of Pain Research 2023:16 https: 3843

Dove:


https://www.dovepress.com
https://www.dovepress.com

Schaaf et al Dove

o
S
2]
~
o
2
Zo
=0
2o
@
w
e
~
o
(=]
Q -
o T T T T T
0.00 0.25 0.50 0.75 1.00
1-specificity

—e— pre21-post19, AUC: 0.81 —=— pre20-post 20, AUC: 0.81
Reference
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Figure 3 Kaplan-Meier survival curves. A comparison of the proportion of active-duty service members with baseline PCS score 220 vs <20 who were determined to have
a military medical disability during the following year. PCS = pain catastrophizing scale.

Our third aim was to examine if a decrease in PCS score during the course of pain care would be associated with
a lower likelihood of subsequent military medical disability. This analysis was restricted to the subset of 309 participants
who completed both baseline PCS and a follow-up PCS within the following 30-180 days.

Based on participants’ baseline and follow-up PCS scores, 4 groups were identified (Table 4). The 2 largest groups
were service members who remained in the same PCS group: they started with a low (<20) PCS score and remained low
(118, 38.2%) or started high (>20) and remained high (117, 37.9%). The next largest group (50, 16.2%) were those who
showed improvement by moving from the high to the low PCS range. The remaining service members (24, 7.8%) moved
from the low to the high PCS range. Overall, the average PCS score change among the 309 participants was an
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improvement of 2.3 points. The middle 2 quartiles of PCS score change spanned 6 to 13 points across groups, and the full
range of PCS score change groups was —37 to 24 points (Figure 5).

PCS subgroup showed a significant association with subsequent disability (X*[3] = 44.6, P < 0.001). After controlling
for age, sex, rank, educational level, and number of days between baseline and follow-up PCS score, this association
persisted (X* [10] = 98.7 P < 0.001). Figure 6 displays the adjusted rates of disability for the PCS subgroups. Scheffe-
adjusted contrasts showed that among service members with baseline PCS scores in the high range, those whose scores
improved to the low range at follow-up were significantly less likely to have a future determination of military medical
disability (42.6%; 95% CI, 0.07—0.58) than those whose PCS score remained high (76.3%; 95% CI, 68.0-84.7%). The
change in PCS score and disability rates for the entire sample are shown in Figure 7. Most change score ranges had
disability rates between 50% and 60%, but those whose score improved by 5-9 points had the lowest disability rate of
40% and those whose score worsened by 10—14 points had a disability rate of more than 70%.

Discussion

To our knowledge, this is the first study to examine the association between pain catastrophizing and subsequent military
medical disability. Active duty service members comprise a unique population due in part to the younger age,
preponderance of men, and stringent health standards that must be maintained to remain on active duty. The key findings
were that 1) 20 is a clinically meaningful PCS score cut point for assessing likelihood of future military medical
disability; 2) baseline PCS scores equal to or above 20 versus below 20 were associated with twice the rate of subsequent
medical disability; and 3) improvement in PCS score from high to low range during pain specialty care was associated
with a significantly lower rate of subsequent disability compared with those whose PCS score remained high.
Understanding of the cut point for clinically meaningful PCS scores has evolved since the introduction of the PCS

Table 4 Percentage of Service Members Determined to Be Medically Disabled Within | Year
Following Referral for Pain Specialty Care, by Group

PCS® Group (Baseline Score — Follow-Up Score) | Medically Disabled n (%) | Total (n = 309)
Low — Low 41 (34.8) 118

Low — High 13 (58.3) 24

High — Low 22 (44.0) 50

High — High 90 (76.9) 17

Notes: *PCS = Pain catastrophizing scale. Low PCS <20; High PCS 220. X*(3) = 44.6, p < 0.001.
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tool in 1995. The PCS scoring manual was based on a population of 861 injured Nova Scotian workers with a mean age
of 42 and equal sex distribution who had been off from work for a mean of 6.9 months, and reported 50th and 75th
percentile scores of 20 and 30, respectively.”> Among the group whose PCS score was >30, 70% remained out of work
1 year later and 70% considered themselves totally disabled for occupationally related activities. Other PCS cut points
proposed in the medical literature range from 20 to 30 and are based on a variety of outcome measures, including self-
rated disability, and returning to work following work-related disability. The PCS score cut point of >20 identified in this
study is consistent with the findings of Schiitze and associates>> based on their meta-analysis of 79 studies with
a combined population of 9914 participants designed to determine treatments that reduce pain catastrophizing.
However, Pierobon and associates®* found that a slightly higher PCS score of >23 accounted for 20% of variance in self-
rated disability. Scott and associates, determined that a pretreatment PCS score of >24 and posttreatment score of >15
best predicted poor return to work 1 year later among a population of occupationally disabled workers with subacute
whiplash pain treated in a multidisciplinary pain rehabilitation program.>> The Initiatives on Methods, Measurement,
Opportunities, and Networks (IMMPACT) recommendations regarding clinical trials of chronic pain include conducting
responder analysis to determine the proportion of study subjects who meet or exceed the minimal clinically important
difference (MCID) for each outcome.?® There are few published studies regarding the MCID for the PCS. In a clinical
trial to study the impact of pain education on self-rated disability in a population with acute low back pain, Cashin et al
found that the education intervention would have to result in a 21 point decrease in PCS score in order to result in a 2
point decrease in the (0-24) Roland-Morris disability questionnaire.?’ Interestingly, the relationship we observed
between the magnitude of PCS score change and disability rate across the study population was not consistent. Those
with greatest improvement in PCS score of at least 10 points had disability rates no different from those with no change
in PCS score, while those with more modest improvements of 5—9 points had the lowest disability rates. The most likely
explanation for the inconsistency in this relationship is that those with the greatest improvement in PCS score likely had
the highest baseline PCS scores. For example, those with baseline PCS scores greater than 40 may have had a decrease in
PCS of more than 15 points yet still have high degrees of catastrophizing. Therefore, the MCID for in PCS regarding
disability may be greater for higher baseline scores than for lower baseline scores. This is supported by the research of
Monticone and associates, who used a combination of distribution- and anchor-based methods in an Italian population
with non-specific low back pain, and estimated that the MCID in PCS to produce patient-perceived global improvement
is a decrease of 11 points among those with baseline PCS >30 and 8 points for those with baseline score of <30.*® Future
research is needed to evaluate the reproducibility of these MCIDs in other populations and for other outcomes.
Considering previous research evaluating the relationship between pain catastrophizing on work-related outcomes, the
current study is most comparable to studies that evaluated staying at work (ie, remaining at work with less than 5% sick
leave over a 12-month period) as the primary outcome. Our findings are consistent with the cross-sectional study
conducted by de Vries et al, who found that workers with chronic musculoskeletal pain who remained at work despite
pain (n = 119) had lower pain catastrophizing than those who remained on sick leave following vocational rehabilitation
(n = 122).%° Conversely, a systematic review of factors associated with staying at work among workers with chronic
musculoskeletal pain found that pain catastrophizing was not a determinant.® Among workers off from work due to

k?22%31 and lower likelihood of

injury, pain catastrophizing was associated with reduced likelihood of returning to wor
maintaining improvements in pain intensity one year following multidisciplinary pain rehabilitation.** In addition to
studies of work-related outcomes, our findings are consistent with a large systematic review involving more than 2000
patients with chronic low back pain showing an association between pain catastrophizing and self-rated disability.! Our
findings are also consistent with cross-sectional studies showing direct and/or mediating effects of pain catastrophizing
on pain interference®® and self-rated functional disability,** and with prospective observational research showing an
association between pain catastrophizing and self-rated disability>> among populations with chronic pain.

Among service members who were found to be medically disabled, 78% were disabled due to musculoskeletal
conditions. One mechanism by which pain catastrophizing may lead to musculoskeletal disability is through its potential
contribution to physical deconditioning associated with pain interference (ie, extent to which pain hinders engagement
with social, cognitive, emotional, physical, and recreational activities). The fear avoidance model of chronic pain is one
of the most widely accepted constructs to explain the role of psychological processes in the transition from acute pain to
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chronic pain and associated disability. The model posits that pain has a bidirectional relationship with pain catastrophiz-
ing and negative affect, which may worsen fear of pain and negative emotions, which may lead to avoidant behaviors and
associated activity limitations, which increase the risk of physical deconditioning and disability.*° It is noteworthy that
15% of disability determinations were for psychological disorders. Given the relationship between pain catastrophizing
and affective disorders, it is plausible that pain catastrophizing contributed to these determinations as well.

Importantly, pain catastrophizing is modifiable. The meta-analysis conducted by Schiitze and associates concluded
that most psychological, physical and pharmacological pain interventions studied produce at least medium strength effect
size on pain catastrophizing, but the beneficial effects were larger and more consistent in studies of interventions that
specifically targeted catastrophizing.'® In all studies included in the Schiitze et al review, the strongest effect size on pain
catastrophizing was produced by multimodal treatments, defined as those including both psychological and physical
treatments. Among the subset of studies in the meta-analysis that targeted high pain catastrophizing, cognitive behavioral
therapy had the best evidence for reducing catastrophizing.”> Murphy and associates analyzed outcomes of 931 US
military veterans who engaged in multidisciplinary pain rehabilitation care that included psychological approaches,
physical therapy, and pharmacotherapy at five Veterans Health Administration pain clinics. In that study among three
core outcome measures, including PCS, insomnia symptom inventory, and the Pain Outcomes Questionnaire for Veterans
score (a 0—100 composite score of pain intensity, pain interference, negative affect, pain-related fear and vitality), PCS
score was the outcome measure most responsive to treatment. The study population had a mean baseline PCS score of 28,
and an average post-treatment PCS score reduction of 31% was observed.’’

The degree to which pain catastrophizing has a direct effect on military medical disability is unclear. It is possible that
catastrophizing mediates the effects of therapy on disability, or it may be associated with other clinical, psychological, or
occupational factors that are more strongly associated with subsequent disability. In a mediator analysis of factors associated
with disability following a cognitive-behaviorally informed multidisciplinary pain program in a population with chronic low
back pain, Cassidy et al found that pain catastrophizing completely mediated the effects of mindfulness on disability
suggesting that the mechanism by which greater mindfulness is associated with lower disability is through its impact on
catastrophizing.*® Other research has reported that pain catastrophizing mediates the effect between exercise engagement and
disability in a community sample of people with chronic low back pain.*® Future mediator studies are needed to clarify the
relative role of each of these potential relationships between pain catastrophizing and military medical disability.

Determining the optimal cut point for pain catastrophizing has research implications for comparing studies that
examine the associations between pain catastrophizing and pain outcomes. Future research studies using military medical
disability as an outcome may use a PCS score of >20 as a cut point for higher risk. Given the inconsistent relationship
between change in PCS and disability, this study also has research implications for responder analyses of therapies that
target pain catastrophizing. The threshold of 20 may be a more meaningful measure of treatment success than use of
a MCID. Additionally, given that only 30% of service members with high baseline PCS score reported improvement to
the low range during pain specialty care, future research should be directed at identifying other therapeutic approaches
targeted at improving pain catastrophizing.

This study contributes to the research foundation for further exploration of the mechanisms by which pain catastro-
phizing may lead to military medical disability and occupational disability in other populations. Network analysis has
shown that pain self-efficacy, fear avoidance and perceived disability are key constructs in the relationship between pain
and affective disorder symptoms.* Future network analyses that include pain catastrophizing in the models would aid in
the determination of which factors are most strongly correlated with medical disability and related outcomes. Ultimately,
longitudinal analyses are recommended to explore causal relationships between these interrelated factors.

This study has important clinical implications. In clinical practice, a PCS score of >20 in service members may be considered
a positive screen for higher risk of future disability. Identifying this high-risk population earlier in the course of their pain care
may help with planning early interventions that may change the disability trajectory. The Military Health System endorses
a “Stepped Care Model” of pain management, which includes screening for pain at primary care visits and enhanced access to
rehabilitation specialists and psychologists.*' Psychologists imbedded in military primary care clinics undergo training in brief
cognitive behavioral therapy for chronic pain. The Stepped Care Model could be leveraged by measuring pain catastrophizing in
service members with acute and chronic pain who do not respond to first-line therapies. Service members with high pain
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catastrophizing should be offered cognitive behavioral and rehabilitative therapies within the primary care setting. Those whose
scores remain high despite these approaches could then be referred to military pain specialty clinics for more intensive
multimodal approaches. PCS may also be used to identify patients who may benefit from treatments that target pain
catastrophizing prior to engagement in intensive pain rehabilitation programs, ie, programs involving at least 20 hours per
week or at least 80 total hours of therapy by a coordinated team drawn from at least two disciplines that include psychological and
exercise therapies. Secondary analysis of data collected during a randomized clinical trial of service members who engaged in an
intensive pain rehabilitation program at the same clinic as the present study, lower baseline pain catastrophizing was found to be
a predictor of sustained improvement in functional performance up to 6 months following treatment.** Thus, offering treatments
that target pain catastrophizing to those with high baseline pain catastrophizing prior to intensive pain rehabilitation may enhance
functional outcomes. For example, at the study site, six weekly group sessions of a cognitive behavioral therapy for chronic pain
are now a prerequisite for participation in an intensive pain rehabilitation program.

Limitations

The primary limitation of the study is that due to the retrospective study design, we cannot be certain whether high levels
of pain catastrophizing cause a higher risk of disability or if pain conditions and comorbidities that are inherently more
disabling cause more pain catastrophizing. While it is likely that therapies offered by the clinic, such as cognitive
behavioral therapy, physical treatments, medications'® and interventional therapies contributed to any observed PCS
improvement, it is possible that improvement in PCS may have been the result rather than the cause of stabilization or
improvement of the pain condition and reduced disability.

We did not have data on the distribution of military occupational specialties between groups, which could have had
confounding effects. Service members in military occupations requiring the most rigorous functional conditioning,
such as infantrymen, have higher functional thresholds than others to remain on active duty. Likewise, we did not have
data on combat history which is likely to play a role in the development of pain catastrophizing. Moreover, we did not
adjust for symptoms of other psychological conditions such as depression, anxiety and posttraumatic stress disorder,
which may also have had confounding effects on subsequent disability. In addition, the subpopulation who completed
follow-up PCS allowing calculation of change in PCS scores had a higher proportion with moderate or severe self-
reported functional impairment and higher rate of disability than the total population. This is likely because service
members with pain conditions that were more disabling had a greater number of follow-up visits to the IPMC and
therefore more requests from clinic staff to complete PASTOR (and hence PCS) reassessments. Therefore, the impact
of PCS score on disability observed in the subset population may not be representative of the overall population of
Army service members referred for pain specialty care. Also, because we studied a population of service members
referred to an IPMC, our results may not be representative of service members or non-military populations with
chronic pain who are managed in primary care practices. Lastly, because the study team did not have access to
disability data for Navy, Air Force, Marine Corps and Coast Guard service members, we cannot extrapolate our
findings to other branches of the US Armed Forces.

Conclusions

Pain catastrophizing is a modifiable correlate of occupational disability. This study found a correlation between pain
catastrophizing and military disability but was limited by retrospective design and limited or lack of data on other factors
that may contribute to this relationship, such as combat history and military occupation. Future prospective research that
includes analysis of these factors is warranted to determine if treatments that lower pain catastrophizing, such as
cognitive behavioral, physical, and pharmacological therapies,>> improve work-related outcomes in military populations.
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