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BACKGROUND: Despite the growing consensus that col-
laborative care is effective, limited research has focused
on the importance of collaborative care fidelity as it relates
to mental health clinical outcomes.
OBJECTIVE: To assess the relationship of collaborative
care fidelity on symptom trajectories and clinical out-
comes among military service members enrolled in a
multi-site randomized controlled trial for the treatment
of depression and posttraumatic stress disorder (PTSD).
DESIGN: Study data for our analyses came from a two-
parallel arm randomized trial that evaluated the effective-
ness of a centralized collaborative caremodel compared to
the existing collaborative care model for the treatment of
PTSD and depression. All patients were included in the
analyses to evaluate how longitudinal trajectories of PTSD
and depression scores differed across various collabora-
tive care fidelity groupings.
PARTICIPANTS: A total of 666 US Military Service mem-
bers screening positive for probable PTSD or depression
through primary care.
MAIN MEASURES: Disease registry data from a web-
based clinicalmanagement support tool was used tomea-
sure collaborative care fidelity for patients enrolled in the
trial. Participant depression and PTSD symptoms were
collected independently from research survey assess-
ments at four time points across the 1-year trial period.
Treatment utilization records were acquired from the Mil-
itary Health System administrative records to determine
mental health service use.
KEY RESULTS: Consistent and late fidelity to the collab-
orative care model predicted an improving symptom tra-
jectory over the course of treatment. This effect was more
pronounced for patientswith depression than for patients
with PTSD.
CONCLUSIONS: Long-term fidelity to key collaborative
care elements throughout care episodes may improve de-
pression outcomes, particularly for patients with elevated
symptoms. More controlled research is needed to further
understand the influence of collaborative care fidelity on
clinical outcomes.
TRIAL REGISTRATION: Clinicaltrials.gov Identifier
NCT01492348

Received September 15, 2017
Revised February 13, 2018
Accepted March 28, 2018
Published online April 27, 2018

1124

KEY WORDS: posttraumatic stress disorder; depression; collaborative

care; treatment fidelity.

J Gen Intern Med

DOI: 10.1007/s11606-018-4451-5

© Society of General Internal Medicine (This is a U.S. Government work

and not under copyright protection in the US; foreign copyright protection
may apply) 2018

G rounded in the chronic care model,1 collaborative care is
a population-based care approach designed to improve

the management of patients treated in the primary care setting.
Collaborative care is composed of a package of core elements
that facilitate long-term patient engagement and management:
a prepared primary care practice with assigned provider roles
and procedures, care managers who routinely contact patients,
regular administration of validated symptom scales to track
patient clinical trajectories, and ongoing consultation with
behavioral health specialists who can recommend treatment
changes for patients as needed.2, 3 Essential to the model, a
web-based clinical management support tool allows longitu-
dinal symptom tracking of patients, communication between
teammembers, and documentation of patient treatment history
including indications that a patient may be lost to care.4

Collaborative care is an effective treatment across a range of
mental health disorders and comorbidities,5 and several large
health care systems have implemented the care model.6 Re-
cently, the Center for Medicare and Medicaid Services (CMS)
updated payment policies to include monthly reimbursement
for Collaborative Care Management (CoCM) services for
Medicare beneficiaries.7, 8 These codes allow Medicare to be
billed when a threshold amount of time is spent during a
month delivering required CoCM elements that include ongo-
ing care management (remotely or in-person), administration
of validated measures, tracking of patient symptoms using a
disease registry, and psychiatric consultation.9, 10

Despite thegrowingconsensus that collaborative care is effec-
tive and national efforts to disseminate the model into standard
practice, limited research has focused on the importance of
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collaborative care fidelity as it relates to clinical outcomes. A
meta-analysis on collaborative care for depression found that
higher fidelity to collaborative care elementswas associatedwith
higher pooled effect sizes relative to studies with lower fidelity,
whereas the addition of specific psychotherapy or initiation of
antidepressants at the start of treatment was not associated with
significantly increasedeffect size.11Thus, the consistentdelivery
of central collaborative care components may be important to
optimize the impact of the care model. Notably, Oxman et al.12

developed and tested a collaborative care fidelity measure based
on stakeholder ratings and using care manager logs to predict
outcomes among participants enrolled in a collaborative care
trial. Although this measure demonstrated that fidelity predicted
improved treatment outcomes, the tool included items that al-
ready measured patient improvement, required a complex
weighting algorithm, and was not used to analyze longitudinal
trajectories of patients. Therefore, further research is needed to
examine the effects of CoCM fidelity on clinical outcomes.
Engel et al.13 tested the comparative effectiveness of two

collaborative care models for posttraumatic stress disorder
(PTSD) and depression amongmilitary servicemembers treated
in the Military Health System (MHS) primary care setting. Al-
though the care models differed in important ways (i.e., usual
collaborative care versus an enhanced collaborative care with
stepped treatment options), the essential collaborative care ele-
ments previously described were the main components of both
caremodels.Thecurrent researchseeks toevaluatedata fromthis
trial to enhance our understanding of howCoCM services affect
symptom trajectories and clinical outcomes among patientswith
depression and PTSD across their year-long period of care. To
examine the roleofCoCM,weanalyzed the longitudinaleffectof
four distinct CoCM fidelity patterns on clinical trajectories, pre-
dicting that increased fidelitywouldbeassociatedwith improved
clinical outcomes.

METHODS

The study was reviewed and approved by institutional review
boards at Walter Reed National Military Medical Center, six
participating Army installations, RTI International, RAND
Corporation, University of Washington, the Boston VA, and
the Human Research Protection Office, US Army Medical
Research and Materiel Command. Written informed consent
was obtained after full explanation of study procedures.

Design

Study data came from a two-parallel arm randomized trial that
evaluated the effectiveness of a centralized collaborative care
model compared to the existing collaborative care model for
US Military Service members screening positive for probable
PTSD or depression through primary care. Full details on the
design and outcomes of the randomized trial are available
elsewhere.13–15 All patients across both treatment arms were
included in the current analyses.

Participants

Active duty military service members were recruited from six
large military posts (18 primary care clinics across all six sites)
across the USA from 2012 to 2015, with data collected from
February 2012 through August 2016. Eligible participants met
DSM IV-TR16 criteria for probable PTSD on the PTSD
Checklist-Civilian Version (PCL-C; a Bmoderate^ or greater
severity level on 1 re-experiencing, 3 avoidance, and 2 hyper-
arousal symptoms)17 and/or probable depression on the Pa-
tient Health Questionnaire-9 (PHQ-9; endorsement of at least
5 of the 9 symptoms experienced Bmore than half the days^
and at least 1 of those symptoms must include either Blittle
interest or pleasure in doing things^ or Bfeeling down, de-
pressed or hopeless^), and reported having Internet and e-mail
access.18 Participants were excluded for current alcohol de-
pendence or active suicidal ideation.

Interventions

Both collaborative care interventions were based on the Bthree
component model^3 that encompasses (1) primary care-based
management to include uniform screening and referral, symp-
tom measurement, and care management support; (2) regular
psychiatric consultation to inform treatment planning; and (3)
use of a web-based clinical management support tool and
disease registry. The enhanced model also included additional
telehealth treatment options and a centralized team that mon-
itored care processes and provided centralized psychiatric
consultation to care managers to improve treatment sequenc-
ing. Notably, the two treatment interventions varied in their
emphasis on treatment engagement. Therefore, to minimize
the potential influence of this confounding effect, treatment
arm and mental health treatment utilization were included as
control variables in the current analyses.

Measures

Mental Health Outcome Measures. The study outcome
measures were independently collected via computer
administration at baseline, 3 months, 6 months, and
12 months. Depression symptom severity was assessed using
the Hopkins Symptom Checklist Depression Scale-20 Item
Version (HSCL-20),19 a 20-item self-report scale that includes
all diagnostic symptoms of major depression and demon-
strates strong sensitivity to clinical change. PTSD was
assessed using the Posttraumatic Diagnostic Scale (PDS),20 a
49-item self-report measure to assess the severity of PTSD
symptoms related to an identified traumatic event.

Collaborative Care Management Fidelity. Data was derived
from a web-based care manager support tool, standardly used
in both care models, to measure CoCM fidelity. The support
tool tracked care manager contacts, administration of symp-
tom measures, and consultation with mental health specialists
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across both arms of the study. Data was extracted at the patient
level for the 1-year period of enrollment in the study to
evaluate CoCM fidelity throughout the patients’ year period
of care. Based on the central components of collaborative
care,21 we defined collaborative care management as the pres-
ence of the following required elements within the same
month period: a care management contact with the patient
(remote or in-person), symptom monitoring using a validated
scale with entry of scores into a disease registry, and psychi-
atric consultation between the caremanager and the behavioral
health specialist (Table 1). CoCM was measured as a time-
varying, dichotomous variable, coded as present if all the
defined collaborative care management elements were
recorded within the same month.
The resultsofapreliminaryanalysis indicated thatparticipants

with at least 2months ofCoCMat the beginning of care reported
significantly greater symptoms earlier in care relative to those
with one or fewer months of CoCM, whereas those with at least
2 months of CoCM during the last period of care reported
significantly lower symptoms by the end of treatment
(p = .003). Based on these observed clustering patterns, CoCM
fidelity was categorized into four mutually exclusive groups:
high fidelity if the participant received two or more months of
CoCMduringboth six-monthperiodsof care; early fidelity if the
participant received twoormoremonthsofCoCMin the first six,
but not the last six months of care; late fidelity if the participant
received twoormoremonthsofCoCMin the last six, butnot first
sixmonthsof care; and low fidelity if theparticipant received less
than 2months of CoCM in the entire year of the study period.

Treatment Utilization. Individual-level claims and
encounter data were acquired directly from the MHS
Medical Data Repository (MDR). The MDR includes the
official utilization records of all health care visits for both
direct and purchased care for all service members. The data
was extracted at the patient level for the 1-year period the
participant was enrolled in the study. Mental health spe-
cialty care encounters were summed for each participant
across the year period. Pharmacy records were used to
determine whether participants received any antidepressant
medications throughout the trial. Participants were consid-
ered engaged in care if they either received at least 4 mental
health specialty care encounters or were prescribed an
antidepressant medication, within 3-month timeframes
across the trial. This allowed us to control for treatment
engagement as a time-varying factor across patients’ care,

thus better accounting for any potential confounding
effects of treatment utilization on clinical outcomes.

Psychosocial Characteristics. Demographic variables were
collected at baseline using validated survey items. Health-
related quality of life was assessed using the Short Form–12
(SF-12),22 with two subscales measuring physical (Physical
Component Scale; PCS) and mental (Mental Component
Scale; MCS) related functioning. The MCS was used as a
control variable in the analyses to address any potential con-
founding effects of differences in mental health functioning
between the groups at baseline.

Analysis

We examined the effect of CoCM fidelity group on clinical
trajectories across all four time points, controlling for treat-
ment arm, age, gender, baseline mental health functioning, and
time-varying treatment engagement. For all analyses, we used
a linear mixed model to address intra-individual correlation
and adjust for case and item missing data in the analyses.23

The restricted maximum likelihood estimator was used to find
unbiased parameter estimates. The time factor consisted of
two components, time and time × time, for capturing nonline-
arity of longitudinal trajectories. The individual-specific ran-
dom effects were specified for the intercept and for the slope of
time. The SAS PROC MIXED procedure was used to com-
pute both the fixed and the random effects for the linear mixed
model.24–26 The analyses were conducted at each level of
patient observation and included all participants randomized
into the trial.

RESULTS

Psychosocial and care process characteristics across the four
fidelity groups are reported in Table 2. Baseline characteristics
across the groups appear relatively similar. Care process char-
acteristics differed considerably, with low and high fidelity
groups receiving the least and most collaborative care ele-
ments, respectively, and the early and late fidelity groups
receiving roughly similar amounts of care. Based on a previ-
ous meta-analysis, the range of care manager contacts across
the entire sample appears comparable to other collaborative
care studies.27 Table 3 reports on the mental health treatment
utilization patterns for each group across care periods. The
trends indicate that the high fidelity group tended to have the
highest proportion of patients engaged in mental health treat-
ments throughout the year, slightly declining during the last
3 months. The other three groups appear to have similar levels
of treatment engagement during the first 6 months of care.
However, the late fidelity group continued to experience rel-
atively higher levels of treatment engagement during the last
6 months, whereas the early and low fidelity groups experi-
ence declining levels of treatment. These observed treatment

Table 1 Collaborative Care Management (CoCM) Definition

All elements occurring within the same month timeframe:
1. Care management contact with patient (remotely or in-person)
2. Symptom monitoring using a validated measure and entry of

symptom scores into a disease registry
3. Psychiatric consultation

Based on the Center for Medicare and Medicaid Services payment
policies for Collaborative Care Management (CoCM) services for
Medicare beneficiaries
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patterns underscored the importance of using treatment engage-
ment as a time-varying control variable in our analyses.
For the primary analyses, all random effects were statisti-

cally significant (p < 0.001), thereby indicating the importance
of applying the linear mixed model on the longitudinal data.
The first analysis indicated a statistically significant interaction
between time and CoCM group on depression symptoms
(F(DF Num = 3, DF Den = 1787) = 3.06, p = 0.027), control-
ling for mental health functioning, treatment engagement, and
other confounders. In Figure 1, the predicted longitudinal
trajectories of depressive symptom scores for the four CoCM
groups adjusting for the potential confounding effects are
presented. As illustrated, symptom trajectories of the high
and late fidelity groups indicated slightly higher depressive
symptoms at baseline with significantly sharper declines in
symptoms relative to the other groups during the last 6 months
of care. We next analyzed the effect of long-term fidelity on
PTSD outcomes. There were no statistically significant differ-
ences in symptom trajectories among the groups (p < 0.156)
despite similar patterns (Fig. 2).

DISCUSSION

Fidelity to core collaborative care components demonstrated
differential effects on clinical trajectories. For depression,
long-term and later fidelity were both associated with signif-
icantly greater decreases in depressive symptoms relative to
early and low fidelity groups. Symptom trajectories among all
four groups appeared to decline steadily in the first 6 months of
care. However, the low and early fidelity trajectories plateaued
during the last 6 months of care, whereas the high and late
fidelity groups continued to experience declining symptoms.
Treatment utilization was controlled for in the analyses, and

accordingly the distinct symptom improvements between the
groups cannot be solely attributed to greater mental health
treatment receipt. However, the potential effects of treatment
utilization, in addition to fidelity, on treatment outcomes can-
not be ruled out. Although all groups received seemingly
similar levels of antidepressant or psychotherapy treatment
within the first 6 months of care, the longer-term and later
fidelity groups appeared more likely to receive treatment
during the last period of care, particularly the last 3 months.

Table 2 Characteristics across Collaborative Care Management (CoCM) Groups

Low fidelity
(n = 397)

Early fidelity
(n = 109)

Late fidelity
(n = 47)

High fidelity
(n = 113)

Total sample
(N = 666)

Demographics
Age, years (SD) 31.03 (7.4) 30.47 (7.98) 31.64 (8.23) 31.72 (8.0) 31.44 (7.66)
Male gender, n (%) 329 (82.9%) 88 (80.7%) 36 (76.6%) 86 (76.1%) 539 (80.9%)
Caucasian Race, n (%) 197 (49.6%) 52 (47.7%) 22 (46.8%) 46 (40.7%) 317 (47.6%)
High school degree, n (%) 271 (68.3%) 77 (70.6%) 35 (74.5%) 80 (70.8%) 463 (69.5%)
Married, n (%) 245 (61.7%) 69 (63.3%) 31 (66.0%) 72 (63.7%) 417 (62.6%)

Baseline symptoms
PTSD Severitya, mean (SD) 28.59 (9.00) 29.63 (9.15) 29.77 (10.99) 30.46 (8.92) 29.16 (9.17)
Depression Severityb, mean (SD) 14.67 (4.60) 15.18 (4.65) 16.06 (3.86) 15.28 (4.52) 14.95 (4.55)
Physical Functioningc, mean (SD) 39.64 (11.58) 40.02 (11.14) 40.18 (10.96) 38.97 (10.40) 39.63 (11.26)
Mental Functioningc, mean (SD) 32.18 (10.23) 31.83 (9.85) 29.61 (9.32) 31.46 (8.32) 31.82 (9.81)

CoCM care processes across the 12 months of care
Month of care manager contacts, mean (SD) 3.43 (3.01) 5.20 (2.10) 6.74 (2.10) 8.01 (1.99) 4.73 (3.20)
Months of symptom assessments, mean (SD) 3.10 (2.88) 4.88 (1.93) 6.23 (1.97) 7.74 (1.90) 4.40 (3.10)
Months of psychiatric consultation, mean (SD) 2.10 (2.13) 6.36 (2.72) 6.15 (2.26) 8.74 (1.94) 4.21 (3.47)
Months of CoCM, mean (SD) 0.55 (0.68) 2.95 (1.10) 3.40 (1.01) 6.28 (1.75) 2.12 (2.39)

aBased on the Posttraumatic Diagnostic Scale (PDS)
bBased on the Patient Health Questionnaire-9 (PHQ-9)
cBased on the Short Form–12 Physical Component Scale (PCS) and Mental Component Scale (MCS)

Table 3 Treatment Utilization Across Time and Collaborative Care Management (CoCM) Groups

1 to 3 months
into care

4 to 6 months
into care

7 to 9 months
into care

10 to 12 months
into care

Patients receiving > 4 behavioral health encounters/period, number (%)
Low fidelity 142 (35.8%) 101 (25.4%) 79 (19.9%) 61 (15.4%)
Early fidelity 36 (33.0%) 29 (26.6%) 22 (20.2%) 12 (11.0%)
Late fidelity 17 (36.2%) 13 (27.7%) 11 (23.4%) 12 (25.5%)
High fidelity 51 (45.1%) 50 (44.2%) 41 (36.3%) 29 (25.7%)

Patients receiving antidepressant medication/period, number (%)
Low fidelity 210 (52.9%) 169 (42.6%) 154 (38.8%) 135 (34.0%)
Early fidelity 70 (64.2%) 50 (45.9%) 41 (37.6%) 38 (34.9%)
Late fidelity 29 (61.7%) 19 (40.4%) 23 (48.9%) 23 (48.9%)
High fidelity 79 (69.9%) 77 (68.1%) 74 (65.5%) 63 (55.8%)

Patients receiving > 4 behavioral health encounters or antidepressant medication/period, number (%)
Low fidelity 248 (62.5%) 199 (50.1%) 173 (43.6%) 148 (37.3%)
Early fidelity 76 (69.7%) 62 (56.9%) 48 (44.0%) 40 (36.7%)
Late Fidelity 32 (68.1%) 24 (51.1%) 24 (51.1%) 27 (57.4%)
High fidelity 89 (78.8%) 86 (76.1%) 80 (70.8%) 67 (59.3%)
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This might suggest that whereas the majority of patients
enrolling into a collaborative care intervention at the begin-
ning of care may already be largely receptive to and engaged
in treatment, longer-term CoCM may enable patients who
drop from care earlier on to re-engage in care at a later point.
The interactive effects of care fidelity and treatment engage-
ment on clinical outcomes should be further explored in future
research.
It is noteworthy that although the long-term and late fidelity

groups were associated with greater depression symptom
reductions relative to the other groups, their post-treatment
depression symptoms were largely equal to the low fidelity
group. Thus, some of the differential effect of care fidelity on
symptom trajectories may reflect the tailored nature of collab-
orative care and its emphasis on treating patients based on
symptom severity. Patients receiving higher levels of care may
be in greater distress at that point of care and therefore may be
more interested in the care offered, whereas other patients may
not require intensive or long-term CoCM. Alternatively, care
managers may put in more effort to engage patients that are
known to have the highest need.
The same effect of long-term fidelity was not observed

when PTSD was the primary outcome. Although symptom
patterns looked similar, long-term and late fidelity were not
associated with significantly greater PTSD reductions relative
to the other groups. Notably, two recent trials on collaborative
care for PTSD showed no effect on PTSD outcomes.28, 29 The
lack of significant findings regarding care fidelity on PTSD
outcomes may suggest that active implementation and avail-
ability of evidence-based treatments for PTSD may be a
necessary prerequisite to effect changes on PTSD beyond the
presence of a collaborative framework.30 Specifically, in two
collaborative care trials for PTSD, participants receiving col-
laborative care had better access to care and received higher
quality care, but collaborative care did not confer clinical
benefit on PTSD symptoms.28, 29 However, a third collabora-
tive care trial that explicitly added an evidence-based, man-
ualized PTSD treatment into the care approach demonstrated
significant PTSD symptom improvements as compared to
usual care.31 Although collaborative care fidelity may serve
to increase access to treatments and provide a safety net for
those patients who do not respond to care, specific evidence-
based PTSD treatments likely need to be actively implemented
and available within the care model.
Overall, the results are generally consistent with other re-

search documenting the importance of collaborative care fi-
delity on symptom outcomes.32 Extending previous findings
that suggest that patients who engage early in collaborative
care tend to benefit more,33–36 our results indicate that early
engagement alone may not be sufficient for patients if they
subsequently drop out of care. The goal of collaborative care to
facilitate long-term patient engagement and management may
be especially important given the high rates of mental health
treatment drop-out.37 Finally, while a previous meta-analysis
did not find a relationship between care management sessions

Figure 1 Longitudinal clinical trajectories of depression severity
(HSCL†) for 4 collaborative care management (CoCM) fidelity

groups (N = 666). †HSCL: Hopkins Symptom Checklist Depression
Scale-20 Item Version. • Low Fidelity: less than 2 months of
collaborative care management services in the first and last
six months of care. • Early Fidelity: two or more months of

collaborative care management services in the first six, but not last
six months of care. • Late Fidelity: two or more months of

collaborative care management services in the last six, but not first
six months of care. • High Fidelity: two or more months of
collaborative care management services in the first and last

six months of care.
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Figure 2 Longitudinal clinical trajectories of PTSD severity (PDS†)
for 4 collaborative care management (CoCM) fidelity groups (N =
666). †PDS: Posttraumatic Diagnostic Scale. • Low Fidelity: less than
2 months of collaborative care management services in the first and
last six months of care. • Early Fidelity: two or more months of

collaborative care management services in the first six, but not last
six months of care. • Late Fidelity: two or more months of

collaborative care management services in the last six, but not first
six months of care. • High Fidelity: two or more months of
collaborative care management services in the first and last

six months of care.



and clinical outcomes,27 our results suggest that CoCM fidelity
may provide a more useful predictor of depression outcomes.
There are several limitations to the current study. First, data

was observational and levels of collaborative care were not
controlled across participants. Consistent CoCM may be as-
sociated with other participant and care characteristics such as
motivation and receptivity to care, not measured here, and
greater adherence to treatments.28 Although the different col-
laborative care interventions may have emphasized care fidel-
ity and engagement to different degrees, the effect of treatment
arm and treatment engagement was controlled for in all anal-
yses, statistically adjusting for the confounding effect of the
intervention on the analyses. Finally, as this is the first study
we are aware of to apply the CoCM definition to measure
collaborative care fidelity on long-term clinical outcomes, it is
unclear how well CoCM represents true collaborative care
fidelity. There may be more nuanced ways to measure collab-
orative care fidelity and its effect on clinical trajectories. How-
ever, based on recent policy andCMS reimbursement decisions,
CoCM may be a meaningful metric to monitor across large
health systems to promote value-based care.32 Further research
is needed to examine the validity and utility of this construct.
In conclusion, this research sought to advance knowledge

on the implementation and sustainment of collaborative care
by evaluating the effect of CoCM fidelity on long-term clinical
outcomes. Our results suggest that long-term and late collab-
orative care engagement for depression may play an important
factor in clinical outcomes by potentially ensuring that patients
remain engaged in care throughout care episodes. More con-
trolled research to inform the optimal sequencing and intensity
of collaborative care delivery for target populations is
warranted.
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