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Abstract

Background. Painisthe mostcommon presenting somatic symptom in medical outpatients,
and depression and anxietyare the two most common mental disorders. Theyfrequently co-
occur, are under-treated, and result in substantial disabilityand reduced health-related quality of
life.

Objectives. The Comprehensive vs. Assisted Management of Mood and Pain Symptoms
(CAMMPS) studyis a randomized comparative effectiveness trial designed to test the relative
effectiveness of a lower-resource vs. a higher-resource technology-assisted intervention for the
management of patients suffering from pain plus anxietyand/or depression.

Methods/Design. CAMMPS has enrolled 294 primary care patients with chronic pain plus
comorbid anxietyand/or depression and randomized them to either: 1) Assisted Sym ptom
Management (ASM) consisting of automated symptom monitoring byinteractive voice recording
or Internetand prompted pain and mood self-management; or 2) Comprehensive Sym ptom
Management (CSM) which combines ASM with optimized medication management delivered by
a nurse-physician specialist team and facilitated mental health care. Outcomes are assessed at
baseline, 1, 3, 6, and 12 months. The primaryoutcome is a composite pain-anxety-depression
(PAD) severityscore. Secondaryoutcomes include individual pain, anxiety, and depression
scores, health-related quality of life, disability, healthcare utilization, and treatment satisfaction.

Discussion. CAMMPS provides an integrated approach to PAD sym ptoms rather than
fragmented care of single symptoms; coordinated symptom management in partnership with
primary care clinicians and psychologists embedded in primary care; efficient use of health
information technology; attention to physical and psychological symptom comorbidity; and the
coupling of self-management with optimized medication management and facilitated mental

health care.
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1. Introduction

Pain is the most common sym ptom reported in both the general population and in
primarycare [1]. Pain complaints account for more than 40% of all symptom-related
outpatient visits and over 100 million ambulatoryencounters inthe U.S. eachyear [2]. In the
United States alone, chronic pain conditions cost more than $500 billion annuallyin direct
medical costs and lost productivity [1]. Pain medications are the second most prescribed
class of drugs (after cardiac-renal drugs), accounting for 12% of all medication prescribed
during ambulatory office visits in the United States [3]. Indeed, persistent pain is a major
international health problem, prompting the World Health Organization to endorse a global
campaign against pain [4].

Mus culoskeletal painis consistentlythe most common, disabling, and costlyof all
pain complaints [5]. Indeed, two-thirds of pain-related outpatient visits are due to
musculoskeletal pain, accounting for nearly 70 million outpatient visits inthe U.S. each year
[2]. In a studyassessing pain as the 5™ vital sign in 9 Veteran Administration (VA) clinics,
more than 80% of all pain complaints expressed by Veterans were musculoskeletal in nature
[6]. Two Institute of Medicine reports have summarized the enormous functional and
economic impact of musculoskeletal pain on both the working and the retired population [1,
7].

Depression and anxiety are the two most common mental health problems seenin
the general medical setting, each being presentin 10%-15% of primary care patients [8-10].
They produce substantial disabilityand decrements in health-related quality of life, often
exceeding the impairment seen in patients with chronic medical disorders [11, 12].
Additionally, depression and anxietyeach result in substantial health care costs as well as
indirect costs due to lost work productivity [13, 14].

Pain, anxiety, and depression are often inextricablylinked (i.e., the PAD triad), such
that disentanglement s scientificallyand clinicallyim practical [15-17]. Moreover, PAD
symptoms have reciprocal negative effects on treatment response of one another, and

additive adverse effects on health outcomes [18-20]. Thus, interventions that target the PAD
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symptoms collectivelyrather thanindividuallyare desirable. Also, since most patients with
PAD symptoms are treated predominantly or exclusivelyin primarycare, PAD interventions
that are collaborative with or integrated into primary care are likelyto have the greatest
impact[10].

Comprehensive vs. Assisted Management of Mood and Pain Sym ptoms (CAMMPS)
is a randomized comparative effectiveness trial comparing two pragmatic interventions (an
intensive vs. a low-resource approach) for treating the pain plus anxietyand/or depression.
The assisted symptom management arm (ASM) intervention consists of automated symptom
monitoring and prompted pain and mood self-management. The comprehensive symptom
management (CSM) intervention combines ASM with optimized medication management
and facilitated mental health care bya centralized nurse-physician team. The primaryaim is
to compare the 12-month effectiveness of CSMvs. ASM in improving overall pain and mental
health. Secondaryoutcomes will include health-related quality of life, disability, health care

utilization, and treatment satisfaction.

2. Methods
2.1. Overviewof Study Design and Research Aims and Hypotheses

CAMMPS is a 12-month randomized comparative effectiveness trial comparing a low-
resource entirelyautomated intervention to a more intense comprehensive intervention that
complements the automated intervention with a nurse-physician team collaborating with the
primary care team through a largelytelecare approach (i.e., most communication with
patients and providers is bytelephone or through secure e-mails and websites). Outcomes
are assessedat 1, 3, 6, and 12 months. The studywas carried outin accordance with The
Code of Ethics of the World Medical Association (Declaration of Helsinki). CAMMPS has
been reviewed and approved bythe Indiana University Institutional Review Board and the VA
Research Review Committee.

CAMMPS has one primaryaim, two secondaryaims, and one exploratoryaim.
Aim 1. To compare 12-month effectiveness of CSMvs. ASM in improving overall pain and

mental health. Our hypothesis is that CSMwill be superiorto ASMin reducing a composite
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pain-anxiety-depression score.

Aim 2. To compare 12-month effectiveness of CSMvs. ASM in improving s pecific PAD
symptoms. Our hypothesis is that CSMwill be superior to ASMin reducing individual pain,
anxiety, and depression scores.

Aim 3. To compare the effects of CSMvs. ASM on secondaryoutcomes, including health-

related quality of life, disability, treatment satisfaction, and health care utilization.

Aim 4. To explore patient-perceived barriers and facilitators of the CAMMPS intervention and

the relative contribution of each intervention component to overall symptom improvement.

2.2. Conceptual Model

Fgure 1 depicts the conceptual model underlying the CAMMPS trial. The ASM arm
has 2 components that enhance usual care: automated PAD sym ptom monitoring and
automated prompting of the patient to use pain and mood self-management strategies. The
CSM arm adds 3 additional components to ASM: nurse contacts; optimized medication
regimens for PAD symptoms; and facilitated mental health care. Collectively, these5
components constitute the active intervention ingredients which maylead to an improvement
in the primary (proximal) outcome, namely symptom burden as measured bythe composite
PAD symptom score. Secondary (distal) outcomes postulated to benefit from reduced PAD
symptom burden include health-related quality of life (HRQoL), disability, patient satisfaction,

and health care utilization.

2.3. Eligibility

The study population consists of Veterans 18 years and older receiving care from one
of 5 primarycare clinics ata large VA Medical Center inthe Midwest. Patients are eligible if
they have pain plus psychiatric comorbidity.

Pain must meet all of the 3 following criteria: (1) musculoskeletal, either localized (in
the arms, legs, back, or neck) or widespread (fibromyalgia); (2) persistent for 3 months or
longer [21, 22] despite a trial of at least one analgesic medication; (3) atleast moderate in

severity, defined as a Brief Pain Inventoryaverage severityscore of 5 or greater in the past
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week [23] or having atleast moderately interfered with work or other activities in the past
month.

Psychiatric comorbiditymust meet any 1 of the following 3 criteria.

(1) Depression must be of atleast moderate severity, defined as a PHQ-8 score of
10 or greater with either depressed mood and/or anhedonia being endorsed. In previous
studies, more than 90% of patients fulfilling this PHQ-8 criterion had major depression and/or
dysthymia, and the remaining patients had clinically significant depression with substantial
functional impairment [24, 25].

(2) Anxiety mustbe of at least moderate severity, defined as a GAD-7 score of 10 or
greater. In previous studies, the majority of patients fulfilling this GAD-7 criterion had one or
more common DSM-IV anxiety disorders (generalized anxiety, panic, social anxiety, and/or
posttraumatic stress disorder), and the remaining patients had clinically significant anxiety
with substantial functional impairment [26, 27]. While the area under the curve is highest for
generalized anxietydisorder (.91), itis also good for panic disorder (.85), social anxiety
disorder (.83),and PTSD (.83). The positive likelihood ratio for a GAD-7 cutpoint of = 10 for
these 4 disordersis 5.1, 2.9, 3.6, and 3.5, respectively.

(3) Mixed anxiety-depression is defined as combined PHQ-8 and GAD-7 score 2 12.
Scores of 6 or higher on each scale represent atleast mild depression or anxiety symptoms,
respectively[26], and this level of symptoms has been shown responsive to treatment [28].

Excluded are individuals who: (a) do not speak English; (b) have moderatelysevere
cognitive impairment as defined bya validated 6-item cognitive screener [29]; (c) have
schizophrenia, bipolar disorder or other psychosis; (d) have a severe or complexmental
iliness or exhibit suicidal thoughts as their condition is unsuitable for a predominantlytelecare

intervention; (e) are pregnant; (f) have an anticipated life expectancy of less than 12 months.

2.4. Recruitmentand Randomization
Physicians workinginthe 5 primary care clinics were informed of the studyin detail
and were asked for permission to contact their patients for possible participation in the study.

Since this trial is a collaborative care intervention, only patients whose physicians provided
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consentwere enrolled. Electronic medical records are used to create a master list of
individuals who, within the preceding 36 months, have received an ICD diagnosis of
musculoskeletal pain condition and either a depressive or anxiety disorder. This patient list
was updated quarterlyduring the enrollment period. Aletter briefly describing CAMMPS that
included a 2-item pain severityand interference scale was mailed to patients on this listwho
could either contact the study coordinator or return a form indicating their interest in the study
eligibilityinterview. Individuals indicating interest and screening positive for moderate pain
severityor interference were contacted by phone and assessed for study eligibility. Eligible
patients who were interested in participating were scheduled for an initial studyvisitwhere,
after providing written informed consent, underwent a baseline studyinterview conducted by
aresearch assistant.

Participants then met with a project coordinator who performed the randomization to
keep the two research assistants responsible for outcome assessments blinded to treatment
arm assignment. Allocation to treatment arm was carried out bya com puter-generated
randomization list with randomlyvarying block sizes of 4 and 8 to maximize allocation
concealment. Studyparticipants are reimbursed $25 for each of the studyinterviews
completed (baseline and 4 follow-up interviews) and continue to receive all their standard VA

medical care.

2.5. Data Collection Protocol

Table 1 outlines the data collection protocol, including the variables that are
measured, number of items, internal reliability (Cronbach’s coefficient alpha) for s cales, and
time points for assessment. All assessments are conducted bya research assistant blinded
to studygroup.
2.5.1. Primary outcome measure

The primaryoutcome measure is the composite z-score of the main pain, anxietyand
depression scales inthis trial: the BPI, GAD-7, and PHQ-9, respectively. These 3 symptom
scales total 27 items: 11 items for pain, 7 for anxiety, and 9 for depression. Each of these

measures has proven sensitive to change intreatment trials [30-32]. The composite z-score
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reflects the 3 symptoms being targeted for treatmentin CAMMPS and provides a
standardized primary outcome that could not be derived from 3 disparate symptom
measures.

As an important secondary outcome, a composite pain-anxiety-depression score from

the PROMIS measures (www.healthmeasures.net) will be calculated, using the 8 item scales

for depression and anxietyand pain from the PROMIS-57 Profile [33]. Conversion tables
allow direct conversion of simple summed raw s cores from PROMIS symptom scalesinto T-
score values. T-Score distributions are standardized such that a score of 50 represents the
average (mean) for the US general population, and the standard deviation around that mean
is 10 points. Ahigh score represents greater sym ptom severity. For example, a person who
has a T-score of 60 is one standard deviation worse than the general population for the
symptom being measured. The composite PROMIS score will be the mean of the 3 symptom
scores; thus, a patient with PROMIS pain, anxietyand depression scores of 66, 58, and 53

would have a composite score of 59.

2.5.2. Other measures

Clinical response is assessed for pain and mood using a 7-item patient-rated global
change scale (much better, moderately better, a little better, same, a little worse, moderately
worse, much worse) [34]. Three secondaryanxietymeasures include the PTSD Checklist
(PCL) to assess the presence and severity of posttraumatic disorder [35]; the Hopkins
Symptom Checklist 10-item anxiety scale [36]; and the Mini-SPIN 3-item screener for social
anxiety disorder [37]. Two measures of somatization include the Patient Health
Questionnaire 15-item somatic symptom scale (excluding the sexual problemitem) [26] and
the 8-item Somatic Symptom Scale [38]. Health-related quality of life is assessed with the
Medical Outcomes Study Short-Form 12-item scale from which a Physical Component
Summaryscore and Mental Component Summaryscore can be derived [39]; additionally, 8
items from the SF-36 were included which, along with items from the SF-12, provide the full
SF-36 social functioning, bodily pain, vitalityand mental health scales [40]. Patient-rated

disabilityis assessed with the 3-item Sheehan Disability Scale [41] and a 2-item measure
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that asks about the number of days in the past 4 weeks that the individual had to reduce
activities by50% or more for health-related reasons as well as percent effectiveness at work
[23]. Additional scales include the 6-item pain catastrophizing s cale from the Coping
Strategies Questionnaire [42]; the 5-item REMIT scale which has shown to be usefulin
predicting depression remission [43]; and the PROMIS 4-item scales for fatigue and sleep
problems [44], two symptoms that frequently co-occur with pain, anxietyand depression.
Medical comorbidityis assessed with a validated 9-disease checklist [45]. Substance
use is assessed with the AUDIT-C for alcohol [46] as well as questions about the use of
tobaccao, illicitdrugs, and family history [23]. Health care utilization (outpatient visits,
emergencydepartmentvisits, and hospitalizations) and treatments (medications and
nonpharmacological treatments specific to pain and mental health) are assessed using an
interview coupled with electronic medical review (EMR). Satisfaction with pain and mood
treatments as well as the automated and nurse care manager components ofthe
interventions are assessed with items used in previous trials [23, 25]. Three diagnostic
variables were created: probable major depressive disorder using the PHQ-9 diagnostic
algorithm [26]; probable PTSD using a PTSD Checklist (PCL) score = 41 [47]; and substance

use risk derived from 13 items and categorized as low, intermediate, and high risk [23].

2.6. Assisted Symptom Management (ASM) Intervention

ASM has 2 principal components: automated symptom monitoring and prompted
pain and mood self-management. Study participants complete regular symptom surveys
either byinteractive voice recorded (IVR) telephone calls or Intemet (based upon patient
preference); both IVR and intemet approaches use push-technology (automated calls or e-
mail reminders) to optimize patient outreach. The schedule is weeklyfor the first month,
twice a month for months 2-6, and monthlyfor months 7-12. This “tapering dose” of
automated monitoring corresponds to the acute phase of initial treatmentand dose
adjustment or adding/switching medications, followed byless frequent monitoring during the
relapse prevention phase. Since all patients have threshold levels of pain as well as

depression and/or anxiety, more up-front intensive monitoring with initiation and adjustment

10
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of symptom therapyfollowed bya tapering schedule is both rational and evidence-based [28,
48]. The core surveyincludes 15items: a) brief pain (PEG), anxiety (GAD-2) and depression
(PHQ-2) measures [26, 30]; b) items on sleep, fatigue, and irritability; c) items about global
change (better, same, worse), and the degree to which sym ptoms have interfered with daily
activities; and d) 3 items to prompt use of the pain and mood s elf-management units.

The Pain and Mood Self-Management Program includes approximately 12 hours of
web-based instruction divided into 9 units (coping with pain; pain medications;
communicating with providers; depression; anxiety; sleep; anger management; cognitive
strategies; and problem-solving). For participants without Internet access, binders with the
program materials were provided. These topics are partlyderived from the nurse-
administered self-management programin previous trials [49, 50] and link to several public
domain VA and non-VAwebsites with interactive self-management programs. Subjects are
instructed in howto use the program bythe nurse (CSMgroup) or project coordinator (ASM
group). The web-based deliveryof the program coupled with automated reminders to

proceed through the 9 units is intended to enhance completion of the program.

2.7. Comprehensive Symptom Management (CSM) Intervention
2.7.1. CSM Structure and Overview

This arm couples telecare management by a nurse-physician team with ASM, thus
testing “combined” therapyvs. “monotherapy’ (ASM only). As illustrated in our conceptual
model (Figure 1), the nurse provides several active components beyond ASM, including
optimized medication management (analgesics and psychotropics) in conjunction with the
supenvising physician, facilitated mental health care, and enhanced education, motivation,
and coordination of care through periodic telephone contacts. CSMis intentionallytailored to
each patient’s specific PAD symptoms, treatment preferences, and response to therapy;
thus, frequencyof nurse contacts as well as the specific content of nurse calls will
necessarilyvary with a “treat to target” approach [10].

The nurse has scheduled telephone contacts with the patientat baseline, 1, 4, and

12 weeks, as well as sym ptom-triggered contacts based upon automated monitoring trend
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reports. The nurse monitors trend reports weekly, res ponds to automated monitoring clinical
alerts and patient calls daily, and serves as the coordinating linchpin between patient,
supenvising physician symptom specialist, primary care physician, and psychologist or other
mental health specialist. The nurse has weekly case management sessions with the
supenvising physician symptom specialist to review all new patients randomized to the CSM
group to decide on a treatment plan, as well as to discuss enrolled patients not responding to
therapy.
2.7.2. Augmented Automated Sym ptom Monitoring for the CSMArm

All patients randomized to the CSMarm receive the core ASM as described in section
2.6 above. However, ASM is enhanced in four ways for patients inthe CSMarm to take
advantage of the “technology-human” partnership provided bythe centralized nurse care
manager-physician team. First, the 15-item core ASM surveyis augmented by5 additional
items: medication adherence, side effects, desire for treatment changes, and request for a
nurse care manager call. Second, patients can leave a recorded message for the nurse who
in turn can leave recorded messages for patients. Third, ASM responses are tabulatedin a
trend report on a secure website. Trend reports are reviewed weeklyby the nurse care
manager. Fourth, e-mail alerts are sentto the nurseto trigger patient calls for medication

side effects, patient requests for treatment change or a nurse call, or missed ASM reports.

2.7.3. Facilitated Mental Health Care

Fgure 2 summarizes the options for facilitated mental health care. Patients are
offered an option of psychotropic medications, referral to a psychologist embedded in
primary care for psychotherapeutic treatment, or combined therapy. Those who prefer
medication are offered a referral to psychiatry, butthose who refuse referral have the option
of a psychotropic prescription from their primary care physician. Those with PTSD are
especiallyencouraged to accept a mental health referral. Moreover, patients not responding
to one treatment are encouraged to consider combined therapyand/or mental health referral.
Depression (PHQ-9) and anxiety (GAD-7) scores that are obtained bythe nurse in response

to elevated mood scores derived from automated sym ptom monitoring are provided to the

12
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treating psychologist as one metric of treatment response to determine if additional treatment

sessions or modifications to treatment maybe warranted.

2.7.4 Optimized Pharmacotherapy

The nurse care manager obtains a detailed historyof currentand past analgesic
and psychotropic use as well as patient-recalled effectiveness and tolerability. Based upon
this, the nurse-physician team develops aninitial treatment plan based upon evidence-based
medication algorithms used in previous trials [28, 48, 51]. The stepped care analgesic
algorithmincludes: 1) acetaminophen or a nonsteroidal anti-inflammatorydrug; 2) tricyclic
antidepressants (amitriptyline, nortriptyline); 3) muscle relaxants (cyclobenzaprine,
methacarbamol, tizanidine), gabapentinoids (gabapentin, pregabalin), or serotonin-
norepinephrine reuptake inhibitors [SNRI] (duloxetine, venlafaxine). Topical analgesics
(diclofenac cream, capsaicin, lidocaine) can be considered for areas of localized pain.
Controlled analgesics (tramadol or opioids) are not discontinued for patients taking them on
studyenrollment but are not part of the analgesic algorithm for this trial.

Psychotropic medication is prescribed either by a mental health specialist or the
primarycare physician depending upon patient preferences (Figure 2). Due to their efficacy
for both depression and anxiety, antidepressants are typicallythe preferred initial medication.
These typicallyare either a selective serotonin reuptake inhibitor (SSRI), an SNRI,
bupropion, or mirtazapine. Patients referred to psychiatryfor more complexdisorders
(including PTSD) might receive a broader array of psychotropics based upon type of disorder

and treatment response.

2.7.5. Duration of Intervention

This 12-month studyis divided into 2 phases: (1) acute phase (first 6 months) during
which automated sym ptom monitoring occurs weeklyfor the first month and then everyother
week during months 2 through 6 to allow careful follow-up of symptoms and treatment
adjustments; (2) continuation phase (last 6 months) during which automated symptom
monitoring occurs once a month to allow further treatment adjustments in subjects who fail to

achieve target clinical responses during the acute phase or to detect relapse in subjects who

13
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do achieve target responses. Automated symptom monitoring allows nurse care manager

contacts to be selective, therebymaking 12-month surveillance more efficient.[52]

2.7.6. Determining Treatment Changes

The algorithm for determining treatment changes (Fgure 3) is based upon 3 criteria:
1) symptom severity of pain, anxietyand depression as assessed bythe PEG, GAD-2, and
PHQ-2 scores recorded in the ASMreports; 2) global rating of change which, ifthe patient
reports improvement, is further categorized as a little better, moderatelybetter, or a lot better;
3) patientresponse to the question — “Would you like to make some changesin the treatment
for your pain [mood]”. These 3 criteria assess the core outcome domains recommended by
IMMPACT: symptom intensity/interference, patient-rated global improvement; and
satisfaction with treatment [34, 53]. A= 30% reduction in painis a commonlyaccepted
threshold in pain treatment trials and is therefore defined as a partial response (Criterion 1).
Criterion 2 represents the patient’'s assessment of the direction and magnitude of symptom
change. Apatient’s desire for treatment change (Criterion 3) typicallyrepresents a clinical
action threshold signifying dissatisfaction with the current level of symptom control and a
willingness to embrace the costs of and adjustment to increased or added treatments.

The decision to make treatment changes in symptom-based conditions like pain,
anxiety, and depression cannot be done in a formulaic (“cookbook”) fashion because, unlike
conditions measured independent of patient-report (e.g., blood pressure, serum glucose,
cholesterol), symptoms are self-rated and rely primarilyon the patient’s intemal weighting of
symptom severity, interference with valued roles and activities, pros and cons of treatment
changes, and other factors unigue to the patient. However, the 3 clinical response criteria
are regularlyassessed and applied bythe nurse-MD symptom teamin their weeklycase
management meetings. Clinical decision making is guided bythe algorithmin Figure 3.

2.8. Statistical considerations
2.8.1. Sample size determination.
Sample size is determined to ensure adequate power for our primary hypothesis that

CSM is superior to ASM in reducing composite PAD symptom severity. In our previous trials
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targeting depression and painin primarycare and cancer patients, respectively, the average
intervention effect size, compared to a usual care control group, was 0.55 for painand 0.54
for depression [48, 49]. Since CAMMPS is comparing CSMto an active comparator ASM
group rather than a usual care control group, we estimate a smaller effect size 0of 0.35, which
is half waybetween a small (0.2) and moderate (0.5) effect size [54]. The primaryoutcome
will be a composite pain-anxiety-depression score using the BPI, GAD-7, and PHQ-9 scores,
respectively. A standard z-score will be calculated as the scale score minus the sample
mean divided bythe sample standard deviation [55]. Acom posite pain-anxiety-depression
score willbe the average of the standard z-scores for the 3 scales. Since the zscore already
is equal to the number of standard deviations, a between-group composite z-score difference
of 0.35 is equivalent to an effect size 0of 0.35. Having 128 participants per treatmentarm
provides 80% power to detect a between-group effect size difference of 0.35 using a two-
sample t-testwith a 5% Type | error rate. Allowing for 15% attritionin our present trial, we
initially projected a need for 150 per treatment arm, or a total of 300 participants. Two-thirds
of the way through enrolliment, the attrition was less than 10%, indicating that a sample size

of 286 would be sufficient.

2.8.2. Statistical analyses

All analyses will be based on intention-to-treat in all randomized participants. As the
main test of our trial’s treatment effect, we will evaluate the overall between-group
differences onthe composite pain-anxiety-depression z-score over the 12-month period of
the trial using mixed effects model repeated measures (MMRM) analysis [48, 49].
Specifically, the composite z-score at 1, 3, 6, and 12 months will be used as the dependent
variable in the model. Intervention group and dummyvariables indicating the follow up time
(1, 3, 6 months, and 12 months) will be included as the main predictors. Baseline composite
score willbe adjusted. Arandom intercept will be used to adjust for within-subject correlation.

Time-specific (1, 3, 6, and 12 months) between-group differences will also be compared.

Similarly, MMRM will be used to compare groupson: 1) two secondarymeasures of

overall improvement including the composite PROMIS pain-anxiety-depression score, and
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patient-reported global improvement of pain and mood; 2) individual pain, anxiety, and
depression scores (Aim 2); and 3) health-related quality of life, disability, and treatment
satisfaction (Aim 3). To accommodate the large variability of health care utilization data,
negative binomial distribution regression analysis will be used to model count data. For all
secondaryoutcomes, the p-values will be adjusted for multiplicityusing the Sidak method
[56] where: adjusted p-value = 1 — (1 — unadjusted p-value)**** Analyses will be performed
using SAS Version 9.3.

Aim 4 will explore the independent effects of each of the 5 intervention components
highlighted in the conceptual model (Figure 1). Analyses for this aim will include only CSM
participants since theyreceived all 5 active components. The 5 components will be quantified
as follows: 1) automated monitoring contacts (total number); 2) self-management modules
completed (range, 0 to 9); 3) medication changes (new analgesic and psychotropic starts
and changes during the 12-month trial); 4) nurse contacts (total number); 5) mental health
visits (total number). Linear regression models will be runforeach ofthe 5 components (in
separate models and together) with the 12-month change in PAD com posite score as the

dependent variable and the specific components as predictor variables.

2.9. Qualitative interviews and analysis

A subsample of individuals completing their 12-month participation in the trial will be
askediftheyare interested in being interviewed about their experience with the CAMMPS
intervention, and those willing to participate will complete written informed consent.
Purposeful sampling will be used to include participants from both CSMand ASM arms as
well as those who were improved vs. same or worse on patient-reported global rating of
change. As with previous studies, we expect thematic saturation to occur after interviewing
20 to 25 studyparticipants [57,58]. An interview guide combining open-ended questions with
a series of probing questions will be used to elicit perceived barriers and facilitators to key
components of the interventions. Audio recordings of the 30 to 60 minute interviews will be
transcribed, de-identified, and checked for accuracy. A team of analysts willuse an
immersion-crystallization approach to analyze the qualitative data. Discrepancies will be

16
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resolved byconsensus [59].

3. Results

Figure 4 shows the results of screening, eligibility determination, and enroliment,
which was conducted from January 2014 through June 2016. Letters were mailed to 5596
patients with an appropriate musculoskeletal pain or mental disorder ICD code of whom 1549
expressed potential interest in the studyby returning a letter or calling a studyphone
number. Of the 1176 patients who completed an eligibilityinterview, 397 met study eligibility
criteria. The most common reasons for not being eligible were pain or depression/anxiety
scores thatwere too low, or mental health problems that were too complexfor a telecare
intervention. Of the 397 eligible patients, 294 (74%) enrolled in the studyand were
randomized to the CSM(n =147) or ASM (n =147) arms of the trial.

Randomization resulted in comparable groups on all measured variables (Table 2)
exceptone: probable PTSD was slightlymore prevalentin the ASM arm although severity
scores as measured bythe PTSD checklist were similar between groups. Owerall, the
sample had a mean age of 57.4 years (range, 2510 88); 87.4% were men; 79.3% were
white, 15.3% black, and 5.4% other race; 56.8% married; 27.9% were employed, 38.1%
currentlyunemployed, and 34.0% retired; 21.1% were college graduates, 53.1% had some
college or trade school, and 25.9% had onlya high school diploma or GED. Income level
was reported as “comfortable” by 39.2% of patients, “just enough to make ends meet” by
41.2%, and “not enough to make ends meet” by 19.6%. Diagnostic thresholds for probable
major depressive disorder and probable PTSD were metby 162 (55.1%) and 163 (55.4%) of
study participants, respectively. In terms of risk for substance use risk, 11.9% of patients
were classified as high risk, 39.1% as intermediate risk, and 49.0% as low risk.

The mean baseline BPI total pain score was 5.9, with a mean BPI interference s core
of 6.1 and mean BPI severityscore of 5.5, representing a moderate level of pain. The
duration of painwas 3 to 12 months in 2.7% (n=8) of the patients, 1 to 5 years in 20.7%
(n=61),6to 10 years in 19.4% (n=57), and morethan 10 years in 57.1% (n=168). The

median number of painful bodily sites (from a checklist of 17 sites) was 5. Only4.4% (n=13)
17
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of the patients reported a single site of pain, whereas 2 sites were reported by11.2% (n=33),
3 sitesby17.7% (n=52), 4 sitesby15.0% (n=44), 5 sites by 13.6% (n=40), 6 sites by 12.9%

(n=38), 7 siteshy9.2% (n=27),8 to 9 sites by 11.2% (n=33), and = 10 sites by4.8% (n=14).

There were no significant differences between the intervention and usual care groupsin
terms of duration of pain or the number of pain sites. Patients reported that theyhad to cut
down on their usual activities for one-half dayor more on 15.4 days in the past4 weeks, and
work effectiveness was only 61%. Multiple domains of health-related quality of life were also

substantiallydiminished.

4. Discussion

CAMMPS successfullyenrolled 294 primary care patients with chronic
musculoskeletal pain and comorbid depression/anxiety, slightlyexceeding the enrollment
goal of 286 participants. Nearlythree-fourths of eligible patients consented to participate,
and randomization produced comparable intervention and control groups. The sample had
moderatelysevere levels of pain as well as depression and anxiety, and major depression
and posttraumatic stress disorder were each presentin more than half of study participants.
Self-reported disabilitywas substantial, and there were major decrements in health-related
quality of life.

CAMMPS focuses on patients with PAD comorbidity, i.e., those having pain plus
anxiety and/or depression. Whereas most previous studies have focused on the PAD
symptoms individually, the high co-occurrence of these symptoms makes a mono-
symptomatic approach impractical as well as sub-optimally effective. Single-condition care
management programs are not onlycostlybuttend to provide fragmented disease-based
care rather than integrated management of the complex patient with comorbidity. In
particular, painis viewed byclinicians and patients alike as primarilya “medical’ condition,
whereas depression and anxiety are considered “mental” disorders. As a consequence, the

management of pain and depression/anxietytoo often gets carved up between the medical
18
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and mental health components of the health care system, rather than being integrated and
coordinated.

One limitation of CAMMPS is the exclusively Veteran sample that was predominantly
white menwho had a moderate degree of unemployment and financial constraints.
Moreover, the focus on patients with both chronic pain and psychiatric comorbidity resulted in
relativelyhigh rates of self-reported disabilityand functional impairment. However, if
CAMMPS proves effective, the results mayprovide a conservative estimate of benefits given
the complexnature of both the patients’ disorders as well as life circumstances. Asecond
limitation is the potential for selection bias arising from unmeasured differences between
patients not responding to our mailed invitation and those we were able to contact byphone
(Figure 4). On the other hand, enroliment rates were high among those we were able to
contactand who met studyeligibility criteria. Third, the multicomponent nature of the
CAMMPS intervention means that the specific effects of individual components will be
difficult to unbundle from the overall effects of the intervention. However, this is true for many
complexinterventions for chronic disease [10, 60], and our proposed exploratoryanalyses
mayatleast partlyisolate the relative contributions of specific components.

In summary, CAMMPS compares a more resource-intensive interventionvs. a low-
resource, largelyautomated enhancement of usual care for the major symptom triad among
Veterans in primarycare. Innovations include anintegrated approach to PAD sym ptom
comorbidityrather than fragmented care of single sym ptoms; coordinated symptom
management in partnership with both primary care clinicians and psychologists embedded in
primarycare; the efficient use of health information technology; attention to physical and
psychological symptom comorbidity; and the coupling of self-management with clinician-
administered pharmacological and behavioral treatments. Significance is heightened not only
by a comparative test of CSM vs. ASM butalso bytheir potential future use in a tailored or
stepped care (rather than either-or) approach, their application to symptom managementin
specialtyas well as primary care settings, and their relevance in augmenting symptom

management provided bytelecare senvices as well as patient-aligned care teams (PACTs) in
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the VA or, in non-VAsettings, patient-centered medical homes and accountable care

organizations.

20



Page 21 of 36

Acknowledgments

This work was supported bya Department of Veterans Affairs Health Services
Research and Development (VA HSR&D) Merit Review award to Dr. Kroenke (IIR 12-095).
The sponsor had no role in studydesign; in the collection, analysis and interpretation of data;
in the writing of the report; or in the decision to submit the article for publication. The views
expressed inthis article are those of the authors and do not necessarilyrepresent the views

ofthe Department of Veterans Affairs.

Conflicts of Interest

None of the authors have anyconflicts of interest to disclose.

21



Page 22 of 36

References

(1]

(2]

(3]

(4]

(5]

[6]

(7]

(8]

(9]

(10]

(11]

Institute of Medicine, Relieving Pain in America: ABlueprint for Transforming Prevention,
Care, Education, and Research, National Academies Press, Washington, DC, 2011.
S.M. Schappert, National Ambulatory Medical Care Survey. 1989 summary. National
Center for Health Statistics. Vital Health Stat 13(110), 1992.

D.C. Turk, Clinical effectiveness and cost-effectiveness of treatments for patients with
chronic pain, Clin. J. Pain 18(6) (2002) 355-365.

H. Breivik, International Association for the Study of Pain: update on WHO-IASP
activities, J. Pain Symptom. Manage 24(2) (2002) 97-101.

B.H. Smith, A.M. Elliott, W.A. Chambers, W.C. Smith, P.C. Hannaford, K. Penny, The
impact of chronic pain in the community, Fam. Pract 18(3) (2001) 292-299.

K.A. Lorenz, E.E. Krebs, T.G. Bentley, C.D. Sherbourne, J.R. Goebel, L. Zubkoff, A.B.
Lanto, S.M. Asch, Exploring alternative approaches to routine outpatient pain screening,
Pain Med 10(7) (2009) 1291-9.

Institute of Medicine, Musculoskeletal Disorders and the Workplace: LowBack and
Upper Extremities, National AcademyPress, Washington DC, 2000.

R.L. Spitzer, K. Kroenke, J.B.W. Williams, et al., Validityand utilityof a self-report
version of PRIME-MD: The PHQ Primary Care Study, JAMA 282(18) (1999) 1737-1744.
M. Olfson, K. Kroenke, S. Wang, C. Blanco, Trends in office-based mental health care
provided by psychiatrists and primarycare physicians, J Clin Psychiatry 75(3) (2014)
247-53.

K. Kroenke, J. Unutzer, Closing the false divide: sustainable approaches to integrating
mental health services into primarycare, J Gen Intern Med 32(4) (2017) 404-410.

R.L. Spitzer, K. Kroenke, M. Linzer, S.R. Hahn, J.B.W. Williams, F.V. deGruy, D. Brody,
M. Davies, Health-related quality of life in primary care patients with mental disorders:
results from the PRIME-MD 1000 study, JAMA 274 (1995) 1511-1517.

22



(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

[21]

Page 23 of 36

M.H. Rapaport, C. Clary, R. Fayyad, J. Endicott, Quality-of-life impairment in depressivwe
and anxietydisorders, Am JPsychiatry162(6) (2005) 1171-1178.

W.F. Stewart, J.A. Ricci, E. Chee, S.R. Hahn, D. Morganstein, Cost of lost productive
worktime among US workers with depression, JAMA 289(23) (2003) 3135-3144.

P.E. Greenberg, T. Sisitsky, R.C. Kessler, S.N. Finkelstein, E.R. Berndt, J.R. Davidson,
J.C. Ballenger, A.J. Fyer, The economic burden of anxietydisorders in the 1990s, JClin.
Psychiatry60(7) (1999) 427-435.

B. Lowe, R.L. Spitzer, J.B. Williams, M. Mussell, D. Schellberg, K. Kroenke, Depression,
anxiety and somatization in primary care: syndrome overlap and functional impairment,
Gen. Hosp. Psychiatry30(3) (2008) 191-199.

T.W. Strine, A.H. Mokdad, L.S. Balluz, O. Gonzalez, R. Crider, J.T. Berry, K. Kroenke,
Depression and anxietyin the United States: findings from the 2006 Behavioral Risk
Factor Surveillance System, Psychiatr. Serv59(12) (2008) 1383-1390.

M.J. Bair, J. Wu, T.M. Damush, J.M. Sutherland, K. Kroenke, Association of depression
and anxietyalone and in combination with chronic musculoskeletal painin primarycare
patients, Psychosom. Med 70(8) (2008) 890-897.

M.J. Bair, R.L. Robinson, W. Katon, K. Kroenke, Depression and pain comorbidity: a
literature review, Arch. Intern. Med 163(20) (2003) 2433-2445.

K. Kroenke, J. Wu, M.J. Bair, E.E. Krebs, T.M. Damush, W. Tu, Reciprocal relationship
between pain and depression: a 12-month longitudinal analysis in primarycare, J. Pain
12 (2011) 964-973.

M.J. Bair, E.L. Poleshuck, J. Wu, E.E. Krebs, T.M. Damush, W. Tu, K. Kroenke, Anxiety
butnot social stressors predict 12-month depression and pain outcomes, Clin J Pain
29(2) (2013) 95-101.

M. Von Korff, M.P. Jensen, P. Karoly, Assessing global pain severityby self-reportin

clinical and health senvices research, Spine 25(24) (2000) 3140-3151.

23



(22]

(23]

[24]

(25]

(26]

(27]

(28]

(29]

(30]

Page 24 of 36

R.A. Deyo, S.F. Dworkin, D. Amtmann, et al., Report of the NIH Task Force on research
standards for chroniclowback pain, J Pain 15(6) (2014) 569-85.

K. Kroenke, E. Krebs, J. Wu, et al., Stepped Care to Optimize Pain Care Effectiveness
(SCOPE) Trial: studydesign and sample characteristics, Contemp. Clin Trials 34 (2013)
270-281.

K. Kroenke, T.W. Strine, R.L. Spitzer, J.B. Williams, J.T. Berry, A H. Mokdad, The PHQ-
8 as a measure of current depression in the general population, J Affect. Disord 114(1-3)
(2009)163-173.

K. Kroenke, D. Theobald, K. Norton, etal., Indiana Cancer Pain and Depression
(INCPAD) Trial: design of a telecare management intervention for cancer-related
symptoms and baseline characteristics of enrolled participants, Gen. Hosp. Psychiatry
31(3) (2009) 240-253.

K. Kroenke, R.L. Spitzer, J.B. Williams, B. Lowe, The Patient Health Questionnaire
Somatic, Anxiety, and Depressive Symptom Scales: a systematic review, Gen. Hosp.
Psychiatry32(4) (2010) 345-3509.

K. Kroenke, R.L. Spitzer, J.B.W. Williams, P.O. Monahan, B. Lowe, Anxiety disorders in
primarycare: prevalence, impairment, comorbidity, and detection., Ann. Intern. Med
146(5)(2007) 317-325.

K. Kroenke, E.E. Krebs, J. Wu, Z. Yu, N.R. Chumbler, M.J. Bair, Telecare collaborative
management of chronic painin primarycare: a randomized clinical trial, JAMA 312(3)
(2014) 240-248.

C.M. Callahan, F.W. Unwverzagt, S.L. Hui, A.J. Perkins, H.C. Hendrie, Asix-item
screener to identify cognitive im pairment among potential subjects for clinical research,
Med. Care 40(9) (2002) 771-781.

E.E. Krebs, M.J. Bair, J. Wu, T.M. Damush, W. Tu, K. Kroenke, Comparative
responsiveness of pain outcome measures among primary care patients with

24



(31]

(32]

(33]

[34]

[35]

(36]

(37]

(38]

(39]

[40]

Page 25 of 36

musculoskeletal pain., Med Care 48 (2010) 1007-1014.

J. Kean, P.O. Monahan, K. Kroenke, J. Wu, Z. Yu, T.E. Stump, E.E. Krebs, Comparative
Responsiveness of the PROMIS Pain Interference Short Forms, Brief Pain Inventory,
PEG, and SF-36 BodilyPain Subscale, Med Care 54(4) (2016) 414-21.

K. Kroenke, J. Wu, Z. Yu, M.J. Bair, J. Kean, T. Stump, P.O. Monahan, Patient Health
Questionnaire Anxiety and Depression Scale: Initial Validation in Three Clinical Trials,
Psychosom Med 78(6) (2016) 716-27.

D. Cella, W. Riley, A. Stone, etal., The Patient-Reported Outcomes Measurement
Information System (PROMIS) developed and tested its first wave of adult self-reported
health outcome item banks: 2005-2008, J. Clin. Epidemiol 63(11) (2010) 1179-1194.
R.H. Dworkin, D.C. Turk, K.W. Wyrwich, etal., Interpreting the clinical importance of
treatment outcomes in chronic pain clinical trials: IMMPACT recommendations, J Pain
9(2) (2008) 105-121.

S.D. McDonald, P.S. Calhoun, The diagnostic accuracy of the PTSD checklist: a critical
review, Clin Psychol Rev30(8) (2010) 976-87.

L.R. Derogatis, R.S. Lipman, K. Rickels, E.H. Uhlenhuth, L. Covi, The Hopkins Symptom
Checklist (HSCL): a self-report symptom inventory, Behav. Sci 19 (1974) 1-15.

K.M. Connor, K.A. Kobak, L.E. Churchill, D. Katzelnick, J.R. Davidson, Mini-SPIN: A
brief screening assessment for generalized social anxietydisorder, Depress. Anxiety
14(2) (2001) 137-140.

B. Gierk, S. Kohlmann, K. Kroenke, L. Spangenberg, M. Zenger, E. Brahler, B. Lowe,
The Somatic Symptom Scale-8 (SSS-8): a brief measure of somatic symptom burden,
JAMA Intern. Med 174(3) (2014) 399-407.

J. Ware, Jr., M. Kosinski, S.D. Keller, A12-ltem Short-Form Health Survey: construction
of scales and preliminarytests of reliabilityand validity, Med Care 34(3) (1996) 220-233.

C.A. McHorney, J.E. Ware, A.E. Raczek, The MOS 36-ltem Short-Form Health Survey

25



[41]

[42]

(43]

(44]

(45]

(46]

[47]

(48]

[49]

Page 26 of 36

(SF-36): Il. Psychometric and clinical tests of validityin measuring physical and mental
health constructs, Med. Care 31 (1993) 247-263.

K.H. Sheehan, D.V. Sheehan, Assessing treatment effects in clinical trials with the
Discan metric of the Sheehan Disability Scale, Int. Clin. Psychopharmacology 23 (2008)
70-83.

N.J. Harland, K. Georgieff, Development of the coping strategies questionnaire: a
clinically utilitarian version of the coping strategies questionnaire, Rehab. Psychol 48
(2003)296-300.

D.E. Nease, Jr., J.E. Aikens, M.S. Klinkman, K. Kroenke, A. Sen, Toward a more
comprehensive assessment of depression remission: the Remission Evaluation and
Mood Inventory Tool (REMIT), Gen Hosp Psychiatry33(3) (2011) 279-86.

L.L. Davis, K. Kroenke, P. Monahan, J. Kean, T.E. Stump, The SPADE Symptom
Cluster in Primary Care Patients With Chronic Pain, Clin J Pain 32(5) (2016) 388-93.
AJ. Perkins, K. Kroenke, J. Unutzer, W. Katon, J.W. Williams, C. Hope, C.M. Callahan,
Common comorbidity scales were similar in their abilityto predict health care costs and
mortality, J. Clin. Epidemiol 57(10) (2004) 1040-1048.

D.A. Fiellin, M.C. Reid, P.G. O'Connor, Screening for alcohol problems in primary care: a
systematic review, Arch. Intern. Med 160 (2000) 1977-1989.

S.D. Outcalt, K. Kroenke, E.E. Krebs, N.R. Chumbler, J. Wu, Z. Yu, M.J. Bair, Chronic
pain and comorbid mental health conditions: independent associations of posttraumatic
stress disorder and depression with pain, disability, and quality of life, J BehavMed
38(3) (2015) 535-43.

K. Kroenke, D. Theobald, J. Wu, K. Norton, G. Morrison, J. Carpenter, W. Tu, Effect of
telecare management on pain and depression in patients with cancer: a randomized
trial, JAMA 304(2) (2010) 163-171.

K. Kroenke, M.J. Bair, T.M. Damush, J. Wu, S. Hoke, J. Sutherland, W. Tu, Optimized

26



[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

Page 27 of 36

antidepressant therapyand pain self-managementin primary care patients with
depression and musculoskeletal pain: a randomized controlled trial, JAMA 301(20)
(2009)2099-2110.

M.J. Bair, D. Ang, J. Wu, S.D. Outcalt, C. Sargent, C. Kempf, A. Froman, A A. Schmid,
T.M. Damush, Z. Yu, L.W. Davis, K. Kroenke, Evaluation of Stepped Care for Chronic
Pain (ESCAPE) in Veterans of the Irag and Afghanistan conflicts: a randomized clinical
trial, JAMA Intern. Med 175(5) (2015) 682-689.

K. Kroenke, E.E. Krebs, M.J. Bair, Pharmacotherapy of chronic pain: a synthesis of
recommendations from systematic reviews, Gen. Hosp. Psychiatry31(3) (2009) 206-
219.

R.E. Guilkey, C.B. Draucker, J. Wu, Z. Yu, K. Kroenke, Acceptabilityof a telecare
intervention for persistent musculoskeletal pain, J Telemed Telecare (2016) Sep
27:1357633X16670815

R.H. Dworkin, D.C. Turk, J.T. Farrar, et al., Core outcome measures for chronic pain
clinicaltrials: IMMPACT recommendations, Pain 113(1-2) (2005) 9-19.

L.E. Kazs, J.J. Anderson, R.F. Meenan, Effect sizes for interpreting changesin health
status, Med. Care 27 (1989) S178-S189.

D. Von Ah, J.S. Carpenter, A. Saykin, P. Monahan, J. Wu, M. Yu, G. Rebok, K. Ball, B.
Schneider, M. Weaver, E. Tallman, F. Unverzagt, Advanced cognitive training for breast
cancer survivors: a randomized controlled trial, Breast Cancer Res Treat 135(3) (2012)
799-809.

Z. Sidak, Rectangular confidence regions for the means of multivariate nomal
distributions, J. Am. Stat. Assoc 62 (1967) 626-633.

AA. Bergman, M.S. Matthias, J.M. Coffing, E.E. Krebs, Contrasting tensions between
patients and PCPs in chronic pain management: a qualitative study, Pain Med 14(11)

(2013)1689-97.

27



(58]

[59]

[60]

Page 28 of 36

M.S. Matthias, E.J. Miech, L.J. Myers, C. Sargent, M.J. Bair, "There's more to this pain
than just pain": How patients' understanding of pain evolved during a randomized
controlled trial for chronic pain, J. Pain 13(6) (2012) 571-578.

J. Borkan, Immersion/crystallization, in: B.F. Crabtree, Miller, W.L. (Ed.), Doing
Qualitative Research, Sage, Thousand Oaks, CA, 1999, pp. 179-194.

E.H. Wagner, B.T. Austin, M. Von Korff, Organizing care for patients with chronicillness,

Milbank Q 74(4) (1996) 511-544.

28



Table 1. CAMMPS Outcome Assessment: Measures and Schedule of Administration
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#

Schedule (Month)

Domain Measure ltems Alpha 5 1 3 3 5
Primary PAD composite
e Pain e BriefPain Inventory 11 0.89 X X X X X
o Anxiety e GAD-7 anxety 7 0.79 X X X X X
e Depression e PHQ-9 depression 9 0.73 X X X X X
Secondary PAD composite
e Pain e PROMIS pain 8 0.91 X X X X
o Anxety e PROMIS anxiety 8 0.91 X X X X
e Depression e PROMIS depression 8 0.93 X X X X
Clinical response Global Rating of Change 2 n/a X X X X
PTSD Checklist 17 0.91 X X X
Anxiety —secondaryscales | Mini-SPIN social anxiety 3 0.84 X
HSCL anxiety 10 0.90 X X X
L PHQ-somatic 14 0.66 X X
Somatization 3558 3 072 X X
SF-12 + 8 other SF items 20
e Physical Component -- 0.85 X X X
¢ Mental Component -- 0.85 X X X
Health-related qualityoflife |3 SF-36 Social
i L - 0.86 X X X
(jecial ouigames | Funcioning
e SF-36 BodilyPain -- 0.72 X X X
e SF-36 Vitality - 0.75 X X X
e SF-36 Mental Health -- 0.79 X X X
. . Sheehan Disability Scale 3 0.85 X X X X
Disability - —
Disabilitydays past 4 wks 2 n/a X X X X
Pain catastrophizing CSQ catastrophizing 6 0.87 X X X
Depression remission tool REMIT scale 5 0.76 X X X X
Fatigue PROMIS fatigue 4 0.90 X X X
Sleep PROMIS sleep 4 0.77 X X X
Sociodemographics ﬁ]g;r,itg,cjeoybs fétﬁgf’iﬁigﬂ% 7 n/a X
Medical comorbidity Checklist of 9 diseases 9 n/a X
Substance use glrﬁcg;ol, tobacco, illicit 13 n/a X
Health care use Electronic medical 5 n/a X
records
Treatment for PAD PAD-s pecific treatments 15 n/a X X X
Treatment satisfaction PAD-s pecific satisfaction 4 n/a X X
Intervention satisfaction Automated monitoring n/a X

and care management
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Table 2. Baseline Characteristics of 294 Subjects Enrolled in the CAMMPS Study

Characteristic C(SnM= ?r407u)p A(‘Q:]Mz Glrf?u)p
Age in years, mean (SD) 56.9 (12.5) 57.9 (11.7)
Sex, % men 84.4 90.5
Race, % white 78.9 79.6
Education, % > high school 72.8 74.5
Married, % 58.5 55.1
Current smoker, % 27.2 24.5
Major depression (probable), % 55.8 54.4
Posttraumatic stress disorder (probable), %* 49.7 61.2
Substance use risk intermediate to high, % 55.1 46.9
Comorbid medical diseases, mean (SD) 2.3(1.4) 2.3(1.4)
Pain scale scores [range], mean (SD) T
BPI pain total [0-10] 6.1 (2.0) 6.0 (1.9)
SF-36 pain[0-100] 29.3 (15.3) 29.8 (16.5)
PROMIS 8-item pain T-score [0-100; 50 = horm] 64.5 (5.5) 64.1 (5.9)
CSQ pain catastrophizing [0-36] 19.0 (8.8) 17.7 (9.2)
Psychological scale scores [range], mean (SD) t
PHQ-9 depression [0-27] 14.4 (5.1) 13.7 (6.3)
GAD-7 anxiety [0-21] 11.3 (5.0) 11.1 (5.3)
PROMIS 8-item depression T-score [0-100; 50 = norm] 58.7 (8.0) 58.5 (8.7)
PROMIS 8-item anxiety T-score [0-100; 50 = norm] 61.2 (8.2) 60.8 (8.9)
SF-36 mental health [0-100] 51.9 (19.6) 52.7 (198)
Mini-SPIN social anxiety[0-12] 4.8 (3.9) 4.2 (3.7)
HSCL anxiety[0-4] 1.2 (0.8) 1.3(1.0)
PTSD Checklist [17-85] 44.1 (14.7) 455 (15.4)
REMIT depression remission score [0-20] 9.1 (3.8) 8.9 (3.8)
PHQ-14 somatization [0-28] 13.9 (3.9) 13.2(4.2)
SSS-8 somatization [0-32] 17.1 (5.6) 16.3 (6.0)
AUDIT-C alcohol use [0-12] 2.2 (2.0) 2.7 (2.7)
Health-related quality of life scores [range], mean (SD)
SF-12 physical component summary [norm = 50] 33.2 (8.6) 33.2 (84)
SF-12 mental componentsummary [norm = 50] 37.5(11.2) 38.2(10.1)
SF-36 general health perceptions [0-100] 37.9 (27.0) 37.8 (29.0)
SF-36 social functioning [0-100] 43.3 (26.1) 43.6 (26.6)
SF-36 wvitality[0-100] 27.6 (17.0) 27.5(20.4)
PROMIS 4-item fatigue T-score [0-100; 50 = norm] 63.6 (8.2) 62.9 (8.3)
PROMIS 4-item sleep T-score [0-100; 50 = horm] 59.6 (7.6) 59.7 (7.8)
Disabilityscores [range], mean (SD)
Sheehan Disability Index[0-10] 5.7 (2.3) 5.7 (2.4)
Health-related disabilitydays past 4 weeks [0-28] 15.7 (9.1) 15.2 (9.7)
Percentwork effectiveness [0-100] 60.1 (25.2) 61.6 (28.0)

* P =.047. There were no other significant differences between intervention and usual care groups
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T For scale scores, the range is the minimum to maximum possible score on the scale, and the
bolded number represents the worst score on the scale.
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Legends

Figure 1. Conceptual model for CAMMPS trial, illustrating the 2 components of the
automated symptom management (ASM) intervention and the 3 additional components
of the comprehensive symptom management (CSM) intenention. Also, the primary
outcome that the intenention is hypothesized to benefitis depicted as well as the

secondary outcomes postulated to parallel improvements in the primary outcome.

Figure 2. Facilitated mental health care protocol for Comprehensive Symptom

Management group.

Figure 3. Criteria-based algorithm for adjusting pain, anxiety and depression treatment.

Figure 4. Flow diagram of participant screening, eligibility and enrollment. A) Other
reasons included living out of state (n=43), life expectancy less than 12 months (n=31),
no VA primary care physician (n=29), deceased (n=23), cognitive impairment (n=20),
sewere visual or hearing impairment (n=12), pain less than 3 months (n=9), no
analgesicstried (n=6), and other (n=8). B) Indeterminate eligibility in 245 individuals

who refused to do an eligibility inteniew and 128 who could not be contacted.
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Figure 3. Algorithmfor Using Clinical Criteriato Decide on Treatment Changes

Criterion Measure Partial response Target response
(4-11 weeks) (2 12 weeks)
PEG (pain) 2= 50% decrease, or
1 PHQ-9 (depression) = 30% decrease score of < 4 on PEG or
GAD-7 (anxiety) <50n PHQ-9or GAD-7
2 Global improvement ’ 4 or greater » 6 or greater
(“somewhat better”) (“a lot better”)

Response = both criteriametfor22 consecutive timepoints 22 weeks apart
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Comprehensive vs. Automated Management
of Mood and Pain Symptoms (CAMMPS) Trial

5596 Letters Mailed

4047

Patient Did Not Express Interest

1549

Patient Expressed Initial Interest

779 Ineligible for study
223 Low depression/anxiety score
159 Low painscore

211 Complex mental health history
181 Otherreasons *

373 Indeterminate eligibility ®

147
Randomized to
Comprehensive Symptom
Management (CSM)

397
Eligible
103
Refused
294
Enrolled
147

Randomized to
Automated Symptom
Management (ASM)
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