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Objective: This study investigated the effects of the Partners for Change Outcomes
Management System (PCOMS) in adult out-patient treatment at a hospital-based mental
health clinic. It also investigated whether the effects differed with the timing of the treatment
within a four-year implementation period, with clients’ initial distress levels, and between
therapists. Method: Adult clients (N = 170) were randomized to treatment as usual (TAU) or
Routine Outcome Monitoring (ROM). Twenty therapists provided therapy in both conditions.
Therapy outcome was measured by the Behavior and Symptoms Identification Scale (BASIS32). Data were analyzed in a series of multilevel models. Results: Clients in the ROM
condition were 2.5 times more likely to demonstrate improvement than those in the TAU
condition. Controlling for therapist variability, the overall effect size in favor of ROM was
small (d = 0.26, p =.037). The superiority for ROM over TAU increased significantly over
the duration of the study. ROM effects were not moderated by clients’ initial distress levels.
Differences between therapists accounted for 9%–10% of the variability in outcomes, and
there were no significant differences in ROM effects between therapists. Conclusions: ROM
was associated with better treatment outcomes independent of clients’ initial distress levels.
Clients treated later in the study benefitted more from ROM than those treated earlier.
What is the public health significance of this article? This study demonstrated improved
outcomes for adult outpatient treatment when clients’ session-to-session treatment responses
were tracked with short Routine Outcome Monitoring (ROM) questionnaires. The effect of
ROM increased over the four-year trial period, suggesting that it may take time to implement
an effective ROM program and that training and supervision of therapists should be sustained
over time.
Keywords: Feedback, implementation, psychotherapy, Routine Outcome Monitoring,
therapist effects
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Routine Outcome Monitoring, ROM1 utilizes client self-report measures to monitor
treatment responses throughout therapy and to alert therapists to problematic aspects of
treatment as it evolves (Howard, Moras, Brill, Martinovich, & Lutz, 1996; Lambert, 2007;
Wampold, 2015). Implementing ROM in mental health care could have a considerable
impact on improving treatment results and preventing failures. Several meta-analyses
(Knaup, Koesters, Schoefer, Becker, & Puschner, 2009; Lambert & Shimokawa, 2011;
Shimokawa, Lambert, & Smart, 2010) support its use. However, the existing body of
evidence was found insufficient in a recent Cochrane review (Kendrick et al., 2016) and
research results have varied across treatment settings, therapists, and clients. The present
randomized controlled trial (RCT) investigated the effects of a ROM system, the Partners for
Change Outcome Management System (PCOMS; Duncan & Reese, 2015; Miller, Duncan,
Sorrell, & Brown, 2005), on therapy outcomes over a four-year implementation period in a
hospital-based mental health clinic.
To date, there are ten published randomized trials (RCTs) of PCOMS. Their results
are mixed. Reese, Norsworthy, and Rowlands (2009) reported the highest effect sizes (ESs)
for PCOMS (d = 0.54 and 0.49) from individual therapy trials at a university counseling
center and a graduate training clinic, respectively. Two couple therapy trials (Anker, Duncan,
& Sparks, 2009; Reese, Toland, Slone, & Norsworthy, 2010) and a group therapy study at a
university counseling center (Slone, Reese, Mathews-Duvall, & Kodet, 2015) also reported
moderate ESs in favor of PCOMS. In a study of group substance abuse treatment for soldiers
(Schuman, Slone, Reese, & Duncan, 2015) the ES in favor of PCOMS was lower (d = 0.28).
No significant effects were found in three RCTs, two of which (Rise, Eriksen, Grimstad, &
Steinsbekk, 2016; van Oenen et al., 2016) investigated PCOMS in psychiatric individual
treatment settings and the third (Davidsen et al., 2017), in group therapy for eating disorders.
Other terms for ROM are client feedback systems, Patient-Reported Outcome Measures
(PROMS), and Feedback-Informed Treatment (FIT).
1
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Finally, in an individual treatment trial at a university counseling center (Murphy, Rashleigh,
& Timulak, 2012), the effects of PCOMS depended on what problems the clients presented
with: Those with anxiety benefitted from the intervention while those suffering from
depression or problems with relationships did not. Similarly, a longitudinal trial with a nonequivalent control group design (Janse, De Jong, Van Dijk, Hutschemaekers, & Verbraak,
2017) found that PCOMS improved individual therapy outcomes for clients with mood
disorders, but not for clients with anxiety, somatoform or adjustment disorders.
Understanding when ROM improves outcomes and when it does not is crucial for
maximizing its benefits. Some of the variability between studies is likely due to the quality of
implementation or the actual use of ROM. There is strong empirical support that the level of
implementation influences outcomes of behavior interventions (Durlak & DuPre, 2008), and
within ROM research and practice, clinical implementation is acknowledged as challenging,
but of vital importance (Boswell, Kraus, Miller, & Lambert, 2015; Lutz et al., 2015; Miller,
Hubble, Chow, & Seidel, 2015; Wampold, 2015; Wolpert, 2014).
One aspect of implementation is the fit between ROM and the structure in which the
treatment occurs. For instance, Davidsen et al. (2017) observed that therapists in their study
had limited flexibility to adjust treatment according to feedback due to the standardized
group-format treatment they delivered, which may explain why PCOMS did not improve
outcomes in this trial. Likewise, Krägeloh, Czuba, Billington, Kersten, and Siegert (2015)
reviewed 27 ROM studies and found that effects were higher when therapists had
opportunities to discuss ROM feedback with their clients and allow it to inform the treatment.
As noted by de Jong (2016) however, not all therapists use the feedback they receive (e.g. de
Jong, van Sluis, Nugter, Heiser, & Spinhoven, 2012; Simon, Lambert, Harris, Busath, &
Vazquez, 2012), which suggests that implementation efforts should also target therapists’
attitudes, motivation and skills, e.g. through training and supervision. Notably, in only three
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PCOMS studies (Anker et al., 2009; Janse et al., 2017; van Oenen et al., 2016) were
therapists trained or supervised with some regularity. In the remaining studies, therapists
were offered only pre-trial training sessions with no follow-up throughout the trials. Clinical
experience suggests that this may be insufficient to achieve the full effects of the
intervention; the effective and sustainable use of ROM may require systematic efforts over
extended periods of time, often several years (Boswell et al., 2015; Fixsen, Blase, Naoom, &
Wallace, 2009; Mellor-Clark, Cross, Macdonald, & Skjulsvik, 2016; Miller et al., 2015).
If the level of implementation influences therapy outcomes and successful
implementation takes time and effort to accomplish, we would expect the effects of ROM to
increase throughout a period of systematic ROM implementation. Consistent with this,
treatment effects were shown to increase in two uncontrolled case studies of clinics where
therapists were regularly trained and supervised in the use of ROM (Goldberg, BabinsWagner, et al., 2016; Miller, Duncan, Brown, Sorrell, & Chalk, 2006). In contrast, therapists’
outcomes diminished slightly over time in a longitudinal study where no such continued
implementation efforts were performed (Goldberg, Rousmaniere, et al., 2016). To our
knowledge, only one controlled trial (Davidsen et al., 2017) has investigated whether the
effects of the PCOMS were the same throughout the study period. In this trial, no systematic
implementation efforts over time were described, and the results did not differ in the first and
second phases of the trial.
Another possibility is that ROM influences outcomes differentially according to some
characteristics of clients and/or therapists. As detailed above, two PCOMS trials found
differential effects according clients’ presenting problems. Furthermore, only the three
studies that reported null findings were conducted in psychiatric settings. Consistent with
this, Davidson, Perry, and Bell (2015) reviewed 10 studies and observed that ROM effects
were lesser in those conducted in severely impaired populations. Regarding therapist effects,
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several studies (e.g. Anker et al., 2009; de Jong et al., 2012; Lutz et al., 2015; Simon et al.,
2012) have documented that some therapists benefit more than others from working with
ROM.
The variability in ROM effects between studies may also be related to how treatment
outcomes were assessed. In all of the studies that reported superior treatment effects with
PCOMS, outcomes were assessed with PCOMS’ progress measure, the Outcome Rating
Scale (ORS; Miller, Duncan, Brown, Sparks, & Claud, 2003). In contrast, three studies (Rise
et al., 2016; van Oenen et al., 2016; Davidsen et al., 2017) utilized independent outcome
measures and found no differences between conditions. Using a ROM progress measure to
assess the effects of that same intervention is not uncommon, but somewhat problematic, for
several reasons. A bias is introduced if clients in the experimental condition complete the
measure in every session and consequently, become more familiar with it than clients in the
control condition. The external and internal validity of the findings may be questioned; what
exactly is the change that is being measured, and how reliably is it measured? The ORS is an
ultra-brief, general, four-item wellbeing scale developed for use as a clinical tool rather than
as a research instrument, and more comprehensive measures typically have better
psychometric properties (Miller et al., 2003). Clearly, more ROM studies that utilize
independent measures are warranted.
The present RCT examined the effects of the ROM intervention PCOMS on therapy
outcomes as assessed with an independent measure of symptoms and functioning. The trial
took place at a hospital-based mental health clinic in the course of a four-year
implementation period, during which time the therapists were regularly trained and
supervised in the use of PCOMS. The main hypothesis was that clients receiving treatment
with ROM would have better treatment outcomes than clients receiving treatment without
ROM. We also hypothesized that implementation time (i.e., the timing of the treatment
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within the implementation period) would be positively associated with treatment outcome for
ROM cases, that initial severity would be negatively associated with the effect of ROM, and
that therapists would differ in terms of the effect of ROM on their clients.
Methods
Design and Randomization
In a naturalistic randomized clinical superiority trial, waitlist psychotherapy clients
were randomly assigned to one of two conditions: ‘Routine Outcomes Monitoring (ROM)’ or
‘Treatment As Usual (TAU)’. Randomization was performed by the first or second author
using a web-based randomization program for medical research
(www.webcrf.medisin.ntnu.no) and a 1:1 allocation ratio. The randomization took place at a
different location than that in which the participants received treatment. It was not practically
feasible to blind researchers, participants, or therapists to the results of randomization.

Study Setting
The trial was conducted in a general psychiatric outpatient department at a Norwegian
hospital-based mental health clinic. The clinic is part of the public Norwegian specialist
mental health care system and serves a population of adult clients (age 18 years or older) who
suffer from mental health problems of all diagnostic categories. Clients are referred by
general practitioners or by other specialist mental health care facilities.

Participants
Clients. The sample consisted of 161 clients who were accepted for treatment at this
clinic. Clients were excluded from participation only if unable to complete questionnaires due
to illiteracy, very low cognitive functioning, or poor understanding of the Norwegian
language. Table 1 shows the demographic information and psychiatric diagnoses of the
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participants. The majority of the participants were female, and the mean age was 34 years.
Half of the sample did not work due to unemployment, retirement, or being on sick leave.
Close to half of the participants were single. The most frequent therapist-assessed diagnoses
according to the International Statistical Classification of Diseases and Health Related
Problems (ICD-10; World Health Organization, 1992) were affective and anxiety disorders,
followed by hyperkinetic disorders (ADHD) and other disorders.
Therapists. All of the therapists on the treatment team were required to treat the
participants in this study. A total of 20 therapists (16 women and four men) participated in
the study, each treating 1–19 clients (mean = 7.6, SD = 5.6). Of these, 11 were clinical
psychologists, six were psychiatrists, and three were other mental health care professionals.
Three therapists had less than 5 years of mental health work experience, two therapists had
5–9 years of experience, seven therapists had 10–15 years of experience, and eight therapists
had more than 15 years of experience. On a 7-point Likert scale (1 = very little to 7 = very
much), the therapists reported being most influenced by psychodynamic therapy models
(median = 6, range = 2–7), followed by humanistic/existential (median = 5, range = 1–6) and
cognitive (median = 4, range = 2–7) models. Due to staff turnover in the study period, their
experience working with PCOMS ranged from 1 month to 5 years at the end of the inclusion
period. Seven therapists worked at the clinic throughout the trial period. These treated 93
clients (57.8%) from the total sample, of which 66 (62.3%) were included in the analyses (see
participant flow and Figure 1 below).

Conditions
Treatment as usual (TAU) condition. Participants in the control condition were
given non-manualized outpatient individual psychotherapy. Following an initial assessment
phase, therapists and clients determined the treatment focus, approach, and interventions
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together. All cases were presented and discussed in interdisciplinary teams during the
treatment process. Clients met with their therapist weekly or bi-weekly. The mean number of
treatment sessions in the TAU condition was 13.01 (SD = 10.92, median = 10, range = 1–54).
Routine Outcomes Monitoring (ROM) condition. Participants in the experimental
condition were given the same standard outpatient individual psychotherapy as TAU clients;
the only difference was the addition of the PCOMS measures for ROM participants. ROM
clients attended a mean of 12.04 sessions (SD = 9.35, median = 9, range = 1–45).
In accordance with The International Center for Clinical Excellence (ICCE) Manuals
on Feedback-Informed Treatment (Bertolino & Miller, 2012), therapists administered the
Outcome Rating Scale (ORS; Miller et al., 2003) and the Session Rating Scale (SRS; Duncan
et al., 2003) during the first and last few minutes of every therapy session. The ORS is a fouritem measure of wellbeing in different areas, namely symptoms, relational functioning, social
role functioning, and global functioning. Similarly, the SRS measures the therapeutic alliance
in four items: Therapeutic relationship, goals and topics, approach or method, and overall
experience of the alliance. Both measures are scored on visual analogue scales; clients place
marks on 10-cm lines that range from poor to good. Numerical values are found by
measuring the position of each mark in cm and adding them up, resulting in item scores that
range from 0 (minimum wellbeing/experienced the alliance as very poor at today’s session)
to 10 (maximum wellbeing/experienced the alliance as very good at today’s session) and total
scores ranging from 0 to 40.
A web-based scoring program (www.fit-outcomes.com) was used to administer the
intervention. Participants scored the questionnaires on computer tablets, and their treatment
responses from session to session were displayed as graphs and compared to their scores
from previous sessions as well as their expected trajectories of change. These were calculated
from first-session ORS scores using algorithms provided by Miller and Duncan (2004), and
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displayed in the graph together with the clients’ actual scores, making deviations immediately
visible. When the ORS scores fell below the expected treatment trajectory or when SRS
scores fell below the clinical cutoff or dropped by 1 point, warnings were given in the form
of yellow or red signs on the screen, depending on how much the actual score diverged from
the expected score.
Therapists were trained to share and discuss information gained through the ORS and
the SRS with the client. If problems in a client’s response to therapy were indicated,
therapists were instructed to engage the client in a dialogue about how therapy could be
improved, and to adjust the treatment accordingly.
Clinical implementation, training, and supervision. The process of implementing
ROM began about six months prior to the onset of the trial, with one of the developers of the
PCOMS, Scott D. Miller, giving a one-day training workshop at the clinic. Each therapist
was given a copy of the PCOMS manuals (Bertolino & Miller, 2012). One-day training and
group supervision workshops were organized twice each year, and training and supervision
sessions were conducted once each month throughout study period. During the training
events, the therapists were taught how to introduce, administer, interpret, and integrate
PCOMS into therapy. In supervision, client cases were discussed. Participation was
obligatory for all therapists, but no attendance records were kept. The principal investigators
were responsible for much of the training and supervision, and other experienced supervisors
and trainers contributed at intervals throughout the implementation process.
Fidelity. To assess whether the PCOMS measures were administered or withheld
according to protocol for the two conditions, therapists rated, at each client’s treatment
termination, how frequently the ORS and the SRS had been administered in that therapy
(rated as: 1 = every session; 2 =some sessions; 3 = never). Data was available for 118 cases.
In the TAU condition, the PCOMS measures were reported as never administered to 59
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clients and every session to one client. In the ROM condition, the measured were reportedly
administered every session to 51 clients, some sessions to three clients, and never to five
clients. Three of the latter cases had missing posttreatment data and were not included in the
analyses. These data indicate that the therapists administered the PCOMS measures as
intended for all cases but six, three of which were included in the analyses.

Measures
Impairment. The primary outcome was posttreatment level of symptoms and
psychosocial functioning, measured at baseline and posttreatment with the Behavior And
Symptoms Identification Scale (BASIS-32; Eisen, Wilcox, Leff, Schaefer, & Culhane, 1999).
BASIS-32 is a 32-item self-report measure of a broad range of symptoms and problems.
Items are rated on a 5-point Likert scale (0 = no difficulty; 4 = extreme difficulty), generating
five subscale scores (relation to self/others, daily living/role functioning, depression/anxiety,
impulsive/addictive behavior, and psychosis) and an overall mean score, which was utilized
for this study. The internal consistency was high, with a Cronbach’s alpha of .94 for the
pretreatment scores, similar to an earlier report (Eisen et al., 1999). The BASIS-32 was found
previously to be sensitive to change and moderately correlated with other measures of
symptoms and function (Eisen et al., 1999). Several validation studies (Doerfler, Addis, &
Moran, 2002; Hoffmann, Capelli, & Mastrianni, 1997; Jerrell, 2005; Klinkenberg, Cho, &
Vieweg, 1998; Russo et al., 1997) have replicated the sound psychometric properties of the
BASIS-32.
To help compare our results to those of previous PCOMS studies, we also assessed
therapy outcomes with the Outcome Rating Scale (ORS). A pen-and-paper version of the
measure was administered to clients in both conditions at baseline and posttreatment (i.e.,
data were not extracted from the web-based PCOMS database that was used in the
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intervention group). The Conditions section (above) describes the item content and scoring of
the ORS. Validation studies (Bringhurst & Miller, 2006; Campbell & Hemsley, 2009; Miller
& Duncan, 2004) have reported high internal consistency and sensitivity to change in clinical
samples, and moderately high concurrent validity with longer measures. In the present trial,
the Cronbach’s alpha at baseline was .86, and the baseline correlation between the ORS and
BASIS-32 was .67. Using the method described by Jacobson and Truax (1991) for
determining the clinical significance of change, Miller et al. (2003) established the clinical
cutoff separating clinical and non-clinical populations at 25 points. The reliable change index
(RCI; the magnitude of change likely to exceed measurement error) was determined to be 5
points (Miller & Duncan, 2004).
The timing of treatment within the implementation period. To investigate whether
the effects of ROM on outcomes changed or remained stable over the duration of the trial, we
registered for each case the number of months from the beginning of the trial to when the
case was initiated, resulting in scores that ranged from 0 (started treatment in November
2012) to 38 (started treatment in January 2016). Figure 1 shows the number of clients who
initiated treatment each month of the trial.

Recruitment and Procedure
Inclusion to this trial was performed on a weekly basis. The clinic’s intake team, which
consisted of health personnel that were not part of the research team, assessed individuals
referred for treatment for suitability for treatment and eligibility to participate in this trial.
The assessments were based on referral letters, which typically contained a brief description
of the presenting problem and relevant medical or psychiatric history. Individuals were
considered non-eligible for treatment at the clinic if treatment elsewhere, such as lower level
treatment facilities, inpatient or group treatment, was judged to be more suitable. Clients who
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were accepted for treatment but excluded from the trial were offered standard outpatient
treatment.
Clients were assigned to therapists prior to inclusion in the trial and based on each
therapist’s current work load, level of experience, and the nature of the client’s problems,
with more challenging cases being assigned to more experienced therapists. The therapists
treated clients in both conditions and the cases were allocated to therapists prior to
randomization, minimizing differences between conditions related to therapist experience,
competence, treatment models, and case mix.
Individuals deemed eligible for participation were invited to participate via mail and
telephone. Prior to their first treatment session, prospective participants met in person with
one of the principal investigators to give informed consent, complete baseline measures, and
undergo randomization. Shortly thereafter, participants entered treatment.
As is standard routine at the clinic, clients were diagnosed by their therapists during
the first few treatment sessions using the M.I.N.I. International Neuropsychiatric Interview
(v. 5.0). The diagnoses served clinical purposes only; this trial did not assess the reliability of
the diagnostic procedure. All outcome measures were pen-and-paper self-report
questionnaires. Baseline measures were completed prior to randomization, and posttreatment
measures were mailed to the participants upon treatment termination.
Participant flow. As depicted in Figure 2, the clinic received 1 655 referrals in the
trial period. In addition to those who were not considered eligible for treatment at the clinic
and thus, participation in the trial, an unknown number of individuals were not invited to
participate due to clerical errors (for example, in periods of the trial the intake team forgot to
assess all referrals for eligibility). A total of 659 clients (40.0% of all referrals) received
invitations to participate. Recruiting ended when 170 individuals (25.9% of those invited to
participate) had agreed to participate and been randomized. Nine participants (5.3%) received
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no therapy sessions and were discharged without treatment, leaving 161 participants in the
final sample. Of these, one participant (0.6% of final sample) had missing baseline measures
and 47 (29.2%) had missing posttreatment measures; thus, 113 cases (70.2%) were included
in the descriptive outcomes analysis. In addition, seven participants (4.3%) changed
therapists during treatment due to staff turnover and consequently, had missing data at level
2, leaving 106 cases (66.5%) for the multilevel analyses.
The first participant started treatment in November 2012 and the last one in January
2016. Data collection for this study was completed in February 2017, resulting in a trial
period of about four years.
The study protocol was approved by the Regional Committee for Research Ethics
(Case number 2011/1711), and the trial was registered on Clinical Trials (clinicaltrials.gov;
identifier: NCT01796223).

Data Analysis
Descriptive therapy outcomes. Cohen’s d effect sizes for pre-post change in the
ROM v. TAU condition were calculated2 based on scores on the primary outcome measure
BASIS-32. To our knowledge, there is no established clinical cutoff or reliable change index
(Jacobson & Truax, 1991) for assessing the clinical significance of change on this measure.
The clinical cutoff could not be determined due to a lack of norm data, but like Jerrell (2005)
and Eisen, Ranganathan, Seal, and Spiro III (2007), we calculated the Reliable Change Index
- Improved Difference, RCIID (Hageman & Arrindell, 1993) as an indication of whether the
observed differences between pre- and posttreatment scores on the BASIS-32 were likely to
exceed measurement error and thus represent real change. The observed difference score was
adjusted for regression to the mean and then expressed in terms of the standard error of the
2

Formula for pre-post change effect size: d = (MEANpre-post difference ROM – MEANpre-post difference
&
&
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)/2
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sum of 2 independent (measurement) error components (i.e., the square root of the sum of
pre- and post-measurement error variance). Changes exceeding 1.96 standard errors in either
direction, which corresponded to ± 0.55 raw score points on the BASIS-32 in this data set,
were classified as indicating reliable change. Cohen’s d pre-post effect size as well as
classification according to the RCI and clinically significant change is also presented for the
ORS. We did not apply null hypothesis test statistics at this stage of the analysis as the
assumption of independence of observations was violated by the potential shared covariance
by clients treated by the same therapist.
Tests of hypotheses. To properly model the nested structure with each therapist
treating several clients (Wampold & Serlin, 2000), a series of multilevel models (MLMs;
Snijders & Bosker, 2012) were fitted using the Mplus statistical software (Muthén & Muthén,
1998-2017), with maximum likelihood estimation. Model fit was assessed by Akaike (AIC)
and Bayesian (BIC) estimations and the loglikelihood (llg) chi square test. Total variance
explained by each model was assessed by R2, and the proportion of variance explained by
differences between therapists, by the intraclass correlation coefficient (ICC)3.
First, within-therapist and between-therapist variability in posttreatment BASIS-32
scores were parsed in an unconditional or null model (i.e. no predictors). Models 1 through 4
then examined the effects of client level variables in random intercept, fixed slope models,
allowing for therapist variability in the intercepts for each predictor but modeling slope
coefficients as being equal across therapists. We first controlled for clients’ grand mean
centered pretreatment BASIS-32 score (model 1) and examined the overall effects of ROM
(model 2). We then tested for moderation of the ROM effect by the point in time within the
3

Formula for the intraclass correlation coefficient: ICC = 𝜏00/(𝜏00 + 𝜎2), where 𝜏00 is

the between-therapist variability in the dependent variable and 𝜎2, the within-therapist
variability (Raudenbusch & Bryk, 2002; see also Adelson & Owen, 2012).
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implementation period at which clients were treated (model 3) and clients’ initial impairment
(model 4). Model 4 was expressed at the client level by the equation
Yij = b0 j+ b1j(Preij) + b2j(Conditionij) + b3j (Timeij) + b4j(Timeij)(Conditionij) +
b5j(Preij)(Condition ij) + eij
where Yij is the posttest score for client i treated by therapist j; b0j is the intercept for therapist
j, b1j is the estimate for the pretreatment distress slope; b2j for the condition slope; b3j for the
time slope; b4j for the condition by time interaction slope; b5j for the condition by
pretreatment distress slope, and eij is the residual for client i treated by therapist j. At the
therapist level, the intercept 𝑏- for therapist j is expressed by the equation
b0j = γ00 + µ0j
where γ00 is the mean intercept and µ0j is the residual for the intercept for therapist j. Finally,
models 5a, b, and c investigated therapist variability in ROM effects by retaining all
predictors from model 4 and fitting random slopes between levels for Condition (model 5a),
the Time*Condition interaction (model 5b), and the Pre*Condition interaction (model 5c).
We did not include any therapist level predictors.
Like in many other naturalistic studies, missing data were a challenge in this RCT. To
assess whether data were missing completely at random (MCAR) or depended upon the
observed variables (MAR), we compared cases with complete data sets to cases with missing
posttreatment measures on all baseline variables. With only two measurement points we were
not able to use more sophisticated methods like pattern-mixture models to detect patterns of
missingness and to assess whether data were missing not at random (MNAR). Missing values
were imputed using the maximum likelihood imputation procedure (Schafer & Graham,
2002) with all other observed variables as auxiliary variables. All analyses were performed
twice, first with complete cases only (i.e. no imputation) and then with the imputed data set.
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In the Results section, the analyses of cases with complete data sets are presented in all tables
and analyses of the imputed data set are described in the text.
The a priori hypotheses in this trial were directional (i.e. superior outcomes in the
ROM condition, positive effects of initial impairment on posttreatment distress levels, and
negative effects of clients’ time of treatment). Accordingly, we report one-sided significance
tests with an alpha level of .05. For the corresponding one-sided confidence intervals (CIs)
we report 90% CIs; here, the upper bound represent the value below which we would expect
95 % of future observations to fall (i.e. the error rate is 5% because only one side of the CIs
are of interest when hypotheses are directional. In contrast, when testing the null hypothesis
that conditions are equal, both sides of the interval are taken into account and consequently, a
90% CI gives an error rate of 10%; Pocock, 2003).

Results
Descriptive Analyses
Potential sources of bias. There were no significant differences in baseline distress
between conditions as measured by the BASIS-32 and the ORS (Table 1). Diagnoses were
similarly distributed across conditions, as were the proportions of undiagnosed clients and
clients with comorbid disorders (ps >.05 for all). No statistically significant differences were
found between ROM and TAU clients for demographic variables except for social network;
significantly more clients in the ROM than TAU condition reported having nobody in whom
they could confide (χ2(1) = 4.826, p = .028). There was no significant difference in number of
sessions attended in the TAU v. ROM conditions. The conditions were similar in number of
cases with missing posttreatment measures (TAU: n = 24, 28.9%; ROM: n = 23, 29.5%; χ2(1)
= .008, p = .30). Comparing cases with missing posttreatment measures to those with
complete data sets, we found no differences in the baseline BASIS-32 and ORS scores or in
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the distribution of diagnoses (p > .05 for all), but clients with missing posttreatment measures
were more often single (70.2% v. 36.6%; χ2(1) = 15.027, p <.001) and living alone (27.7% v.
9.8%; χ2(1) = 8.220, p = .004), indicating that the data were not missing completely at
random (MCAR).
To examine if the variables that differed between the conditions (i.e. social network)
and between the cases missing data and those with complete data sets (i.e. marital status and
living situation) biased our models, we examined whether these variables predicted
posttreatment BASIS-32 scores while controlling for pretreatment scores. This was only the
case for marital status (b = -0.315, SE = 0.117, p = .007). Adding these variables to the
models described below did not result in major changes to the estimates for the other
predictors or in significantly better model fit, and explained little additional variance (0.2%–
1.5%). Thus, we did not control for any of these variables in the final models.
To examine whether therapist turnover influenced the estimate for the effect of
treatment timing on therapy outcomes, we fitted model 3 (see data analysis section) to a
subsample of cases (n = 66) that were treated by the therapists who were employed
throughout the study. The estimate for the timing by condition interaction was comparable to
the full sample (b = -0.013) but non-significant, possibly due to the loss of statistical power
from excluding approximately one third of the cases.
Descriptive therapy outcomes. Table 2 shows the mean BASIS-32 pre- and
posttreatment scores for all clients with complete data sets (i.e. no imputation and including
the six cases that changed therapist mid-treatment). Clients in the ROM condition
demonstrated greater pre- to posttreatment improvement than those in the TAU condition.
The pre-post ES Cohen’s d for treatment in the ROM v. TAU condition was 0.42. More
clients were classified as improved according to the RCI in the ROM than TAU condition
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(Table 3), with an odds ratio (OR) for achieving reliable improvement for ROM clients of
2.45.
Mean pretreatment scores on the ORS were 14.62 (SD = 7.69) and 14.78 (SD = 9.04)
in the ROM and TAU condition, respectively, and mean posttreatment scores were 26.42 (SD
= 10.54) and 22.26 (SD = 10.63). The pre-post Cohen’s d for treatment in the ROM v. TAU
condition was 0.42. More clients in the ROM than TAU condition were classified as having
reliable improvement (ROM: n = 40, 74.1%; TAU: n = 32, 58.2%; OR = 2.05) and clinically
significant improvement (ROM: n =26, 48.1%; TAU: n = 18, 32.7%; OR = 1.91).

Tests of Hypotheses
Effect of ROM on therapy outcomes. In model 2 (Table 4), the main effect of ROM
on outcomes was examined by adding Condition as a predictor to the base model. The
negative and significant coefficient for Condition (b = -0.180, SE = 0.101, 90% CI [-0.346, 0.014], p = .037) indicates less posttreatment distress for clients in the ROM condition than
those in the TAU condition. The standardized effect size d for ROM, calculated by dividing
the coefficient for ROM by the pooled standard deviation, was 0.261. Model 2 explained
25.8% of the variance in outcomes, 9.7% of which was accounted for by therapists, as
indicated by the ICC. The AIC for this model indicated better model fit than the previous
base model while the BIC indicated poorer model fit; the loglikelihood chi square test was
non-significant (χ2(1) = 2.712, p = .100) indicating that the difference in model fit was not
statistically significant. After imputation of missing posttreatment values for the 47 cases
with missing posttreatment data, the coefficient for Condition was slightly larger (b = -0.206,
SE = 0.077, 90% CI [-0.332, -0.079], p = .004).
Moderation of the ROM effect by implementation time. In model 3, the predictors
Time and the Time*Condition interaction was added to the previous model. As hypothesized,
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the Time*Condition interaction, which modeled the extent to which the timing effect was
greater in the ROM (coded 1) than TAU (coded 0) condition, negatively and significantly
predicted outcomes (b = -0.018, SE = 0.010, 90% CI [-0.034, -0.001], p = .036); for each
month of the trial period ROM clients’ posttreatment distress levels diminished by 0.018
points more on the BASIS-32 than the TAU clients, i.e. the difference in outcomes between
conditions increased over time. Specifically, the contrasted per-month rates for ROM and
TAU were b = -0.008 for ROM and b = 0.010 for TAU. Thus, ROM use produced better
outcomes over time, whereas the outcomes in TAU decreased slightly over time. The
estimate for change over time in the TAU condition (i.e. the coefficient for Time in Table 4)
was non-significant and the corresponding estimate in the ROM condition was significant (p
= .029; obtained by reversing the coding so that ROM clients were coded 0 for Condition and
the estimate for Time represented the time effect for ROM cases only). Model 3 explained
28.2% of the variance in outcomes, and therapists accounted for 9.4% of the variance. The
model fit indices AIC and BIC were both higher than the previous model indicating poorer
model fit, but this difference in model fit was not statistically significant as indicated by the
loglikelihood chi square test (χ2(2) = 3.222, p =.200). Repeating the analysis with the
imputed data set resulted in a Time*condition coefficient of -0.015 (SE = 0.007, 90% CI [0.029, -0.004], p = .014).
To illustrate the magnitude of the change in ROM effects over time, we estimated
posttreatment BASIS-32 scores for clients with average initial distress (Pre = 0) in the ROM
condition (Condition = 1) using the regression equation from model 3 (i.e. BASIS-32POST =
0.829 + 0.537*Pre + 0.171*Condition + 0.010*Time - 0.018*Time*Condition). Clients
initiating treatment in the beginning of the study (Time = 0) had an estimated posttreatment
score of 1.000 and clients initiating treatment in the last month (Time = 38), 0.696. This
corresponds to d = 0.743 in month 0 and d = 1.210 in month 38 (based on MEANPRE ROM
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=1.484 and SDPOOLED ROM = 0.651 for the cases included in the multilevel models). That is,
there was an estimated effect size growth of 0.467 from the first to the last month of the study
for clients with average initial distress in the ROM condition.
Moderation of the ROM effect by initial impairment. In model 4, a parameter for
the Pre*Condition interaction was added to the previous model. As shown in Table 4, the
Pre*Condition interaction had a negative, non-significant effect on outcome (b = -0.092, SE
=0 .151, 90% CI [-0.389, 0.158], p = .275), indicating that the ROM effect did not differ
according to initial impairment. The model fit was poorer than the previous model as
indicated by higher AIC and BIC scores but the loglikelihood chi square test indicated that
this difference was not statistically significant (χ2(1) = 0.274, p = .601). The model explained
28.2% of the variance in outcomes, 9.7% of which was due to therapists. After imputation of
missing values, the Pre*Condition coefficient was -0.004 (SE = 0.083, 90% CI [-0.141,
0.133], p = .482).
Therapist variability. The ICCs in models 1 through 4 indicate that therapists
accounted for 9%–10% of the variance in outcomes. Fitting random slopes between levels to
investigate whether ROM influenced outcomes differently for different therapists resulted in
the following random slope coefficients: For Condition (model 5a), 0.161 (SE = 0.232, 90%
CI [-0.221, 0.542], p = .489); for the Time*Condition interaction (model 5b), -0.015 (SE =0
.011, 90% CI [-0.033, 0.002], p = .146), and for the Pre*Condition interaction (model 5c), 0.204 (SE = 0.171, 90% CI [-0.486, 0.077], p = .232). Repeating the analyses on the imputed
dataset similarly produced non-significant random slopes for all predictors and interactions.
Thus, there were no significant differences between therapists regarding ROM effects.
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Discussion

The results of this naturalistic randomized clinical trial supported the main hypothesis
that clients receiving treatment with the ROM system PCOMS had superior outcomes to
those receiving treatment as usual. Clients in the ROM condition were 2.5 times more likely
to demonstrate reliable improvement in their symptoms and functioning as measured by the
BASIS-32 (Eisen et al., 1999). The advantage of ROM over TAU remained when controlling
for therapist variability and clients’ pretreatment distress levels, with an estimated overall
effect size of ROM vs. TAU of d = 0.26, which is considered a small effect size (Cohen,
1988). However, the effects of ROM differed according to the timing of clients’ treatment
within the implementation period. For each month in the four-year long trial, the difference in
posttreatment distress between conditions was estimated to increase by 0.018 points on the
BASIS-32, which corresponded to a growth in effect size of d = 0.47 from the first to the last
month of the trial for clients in the ROM condition with average pretreatment distress levels
(specifically, the estimated Cohen’s d for treatment in the first month of the trial was 0.74
and for treatment in the last month, 1.21). The effects of ROM did not depend on how
impaired clients were at intake. Differences between therapists accounted for 9%–10% of the
variability in outcomes across both conditions, but there were no significant differences
between therapists in how ROM influenced outcomes.
The increasing superiority of ROM compared to TAU over time was due to a
significant improvement in the ROM condition, and a corresponding non-significant
deterioration in the TAU condition. To our knowledge, this is the first RCT to show increases
in ROM effects over time, although two uncontrolled cases studies (Goldberg, BabinsWagner et al., 2016; Miller et al., 2006) have demonstrated increasing treatment effects in
clinics where therapists work with ROM. We did not measure any implementation factors
and consequently, the interpretation of this finding is uncertain. One explanation is that
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PCOMS was used increasingly more effectively over time, possibly as a result of the
continued implementation efforts that took place over the duration of the trial. In support of
this, it is well established that higher levels of implementation are associated with better
outcomes for behavior interventions (Durlak & DuPre, 2008).
The main implementation strategy utilized in this study was to provide regular and
frequent ROM training and supervision throughout the trial period. We organized biannual
one-day workshops as well as monthly ROM meetings, which amounts to more training than
that described in other controlled studies of the PCOMS. Comparing our study to that of
Goldberg, Babins-Wagner, et al. (2016), we note some similarities in how ROM was taught
and supervised. In both clinics, the principles delineated in the ICCE Manuals in FeedbackInformed Treatment (Bertolino & Miller, 2012) as well as the recommendations of Miller,
Hubble, Chow, and Seidel (2013) were followed. We prioritized discussing specific nonprogressing cases, emphasizing the client’s experience of the working alliance rather than
diagnoses and therapeutic models or techniques. Therapists were encouraged to deliberately
practice their therapeutic skills based on their clients’ feedback. An overall goal was to foster
a ‘culture for feedback’ (Bertolino & Miller, 2012) that valued clients’ feedback and critical
evaluation of our own practices. Interestingly, Goldberg, Rousmaniere et al. (2016) found
treatment effects to diminish slightly over seven years in a clinic where therapists used ROM
but no training or supervision on a regular basis was reported. Together these studies indicate
that simply using ROM may be insufficient improve treatment effects over time, and that an
ongoing shared focus on how to improve outcomes with the use of ROM may be crucial.
Beyond training and supervision, some basic practical and structural factors may have
facilitated the implementation of PCOMS in this clinic. Unlike the group therapy setting
investigated by Davidsen et al. (2017), the treatment context was flexible enough to allow
therapists to adjust treatment according to the ROM feedback. The project was initiated and
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run by therapists who used ROM as a tool in their clinical work rather than as a quality
control system. The latter has been suggested as a potential cause for iatrogenic effects of
these interventions (Wolpert, 2014). Others (Boswell et al., 2015; Gleacher et al., 2016) have
emphasized the importance of a supportive clinic management and financial resources. In our
study, management nurtured the initiative with moral and financial support, and additional
resources were provided by external funding. Thus, we were able to purchase computer
tablets and software for administering the PCOMS measures, which have been noted as
important for the successful use of ROM (Bickman et al., 2016; Lucock et al., 2015). We also
engaged highly competent trainers and supervisors, and the principal investigators were given
time away from their clinical work to provide on-site training, supervision, and support. This
implementation strategy has been recommended by several authors (Bickman et al., 2016;
Boswell et al., 2015; Fixsen et al., 2009; Mellor-Clark et al., 2016).
The effect size (ES) for ROM in the present study was the lowest of any of the
PCOMS trials that found the intervention to improve outcomes. Several explanations are
possible for this. It is likely that the low overall ES was related to the growth of PCOMS’
effects over time. Since the intervention had little influence on outcomes at the beginning of
the trial, it is not surprising that the ROM estimate was modest when the timing of treatment
was unaccounted for. In addition, this was the first trial to find superior effects for PCOMS in
a psychiatric clinic, and the low ES is consistent with other ROM studies targeting impaired
populations (Davidson et al. 2015).
Therapist variability may also explain the low ES for ROM in this study. The
proportion of variability in therapy outcomes accounted for by therapists (9%–10%) was
slightly larger than that commonly reported in psychotherapy studies (Baldwin & Imel,
2013), indicating that working with ROM did not reduce the variability between therapists in
this sample. Most PCOMS studies have neglected to control for the covariance of clients
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treated by the same therapists in multilevel models, which may compromise standard errors
and inflate effect sizes (Adelson & Owen, 2012); exceptions include Anker et al. (2009) and
Reese et al. (2010), both of which reported moderately high ES in favor of PCOMS but also
lower ICCs for therapists (.04 and .02, respectively) than in the present study. In the present
trial, there were no significant differences between therapists in ROM effects, but like in
many other clinical studies, few therapists were included in the sample, which may have
limited the statistical power to detect differences between therapists.
Although Anker et al. (2009) did find PCOMS to be effective also as assessed by their
secondary outcome measure Locke-Wallace Marital Adjustment Test (Locke & Wallace,
1959), this is the first study to demonstrate effects of PCOMS on a different main outcome
measure than the PCOMS’ progress measure ORS. Consequently, a hypothesis for the low
ES in this trial is that differences between clients in treatment with and without PCOMS are
more difficult detect on independent outcome measures. This hypothesis is however not
supported by our results; we calculated pre-post Cohen’s d as well as odds ratios for reliable
and clinically significant change from both ORS and BASIS-32 scores and found the results
to be very similar, suggesting that the low ES was not related to how outcomes were assessed
in this study.

Limitations
As this trial was conducted within the daily practice in a clinical setting, experimental
control was challenging. Due to a failure to assess all referrals for eligibility, difficulties
recruiting those who were eligible and missing data for those who were included in the trial,
data were only available for analysis from a small proportion of all prospective participants.
Clients with complete data sets and clients with missing data points were similar on most
baseline variables, but it was not possible to assess if they differed in terms of therapy
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process or outcome variables. Thus, the extent to which our results are generalizable to other
populations is somewhat unclear. Another possible limitation to the external validity of this
study is the use of highly trained experts, time spent on implementation, and use of computer
scorings, which may not be equally accessible in all treatment settings.
Limitations in the design of this study make it difficult to assess the extent to which
our results were influenced by confounding variables. First, the interpretation of the changes
in ROM effects over time is uncertain due to the lack of measures of other implementation
variables. Second, the specific type or dose of psychotherapy, medical treatment, or treatment
outside the clinic was not assessed. Third, both of the principal researchers were advocates
for ROM, and the therapists were supervised by one of the developer of PCOMS during parts
of the trial. Fourth, although the therapists’ self-reported administration of the PCOMS
measures indicated high fidelity to the intervention, we did not assess other aspects of
adherence to the PCOMS manual, nor did we measure the therapists’ attitudes towards ROM.
Fifth, we did not assess if, and to what extent, ROM cases were discussed during the
supervision sessions. Seventh, about one third of the client sample was treated by therapists
who worked at the clinic for parts of the trial period. The examination of therapist variability
did not reveal significant differences between therapists in ROM effects, but suffered from
low statistical power at level 2. However, including only the cases treated by therapists who
worked at the clinic throughout the trial in the model resulted in a similar, although slightly
smaller, estimate was obtained for the timing effect. This suggests that turnover did not
substantially bias our results.

Implications and Directions for Future Research
Our results support the use of PCOMS in the outpatient treatment of adults. The
demonstration of increases in ROM effects over time suggests that ROM may be less
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effective at the onset of an implementation process compared to later on, and we find that our
results make a case for sustained implementation efforts.
Additional research is needed to further explore the nuances of when ROM is and is not
effective. Future studies should measure moderators at the client, therapist, and clinic levels
as well as potential mediators. More research is needed on how to best achieve successful
implementation. When researching ROM in practice settings, researchers should be aware
that the effects might change over time and should thus consider measurement timing and
assess how well the intervention is implemented. Finally, it is our hope that future studies
will be able to investigate therapist effects in ROM with sufficiently large samples.
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Table 1
Participant characteristics
Condition
Variables

Total

TAU

ROM

p

58 (36.7)

32 (40.0)

26 (33.3)

.385

Demographic information
Male, n (%)
Age in years, M (SD)

34.1 (11.6) 34.6 (12.0) 33.4 (11.3) .880

Single, n (%)

74 (46.5)

42 (51.2)

32 (41.6)

.222

Living alone, n (%)

24 (15.1)

12 (14.6)

12 (15.6)

.867

Has nobody to confide in, n (%)

28 (17.8)

9 (11.3)

19 (24.7)

.028

No education beyond primary school, n (%)

27 (17.1)

13 (16.0)

14 (18.2)

.722

Not working, n (%)

77 (50.0)

38 (47.5)

39 (47.3)

.519

ICD-10 diagnoses

.446

Affective disorders, n (%)

59 (30.1)

29 (28.4)

30 (31.9)

Anxiety disorders, n (%)

59 (30.1)

29 (28.4)

30 (31.9)

Hyperkinetic disorders, n (%)

20 (10.2)

14 (13.7)

6 (6.4)

Personality disorders, n (%)

17 (8.7)

7 (6.9)

10 (10.6)

Other, n (%)

19 (9.7)

12 (11.8)

7 (7.4)

Undiagnosed, n (%)

22 (11.2)

11 (10.8)

11 (11.7)

Two diagnoses, n (%)

35 (17.9)

19 (18.6)

16 (17.0)

.769

Notes. TAU = treatment as usual condition; ROM = Routine Outcome Monitoring condition;
p = p-value for the difference between conditions (chi-square test for categorical and t-tests
for continuous variables). Diagnostic assessments were performed by therapists and were
based on the Mini International Neuropsychiatric Interview (M.I.N.I.). When participants had
two diagnoses, both were registered.
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Table 2
The mean pre- and posttreatment scores on the Behavior and Symptoms Identification Scale
(BASIS-32) for each condition
TAU

ROM

M (SD)

M (SD)

Pretreatment score

1.40 (0.59)

1.53 (0.66)

Posttreatment score

.99 (0.69)

.84 (0.66)

Time of measurement

Notes. TAU = treatment as usual condition; ROM = Routine Outcome Management
condition.

Table 3
Classification of outcomes based on pre- to posttreatment changes in the Behavior and
Symptoms Identification Scale (BASIS-32) scores for each condition
Outcome

TAU

ROM

n (%)

n (%)

Improved

21 (36.2)

32 (58.2)

No change

32 (55.2)

19 (34.5)

5 (8.6)

4 (7.3)

classification

Deterioration

Notes. TAU = treatment as usual condition; ROM = Routine Outcome Management
condition. Cases were classified according to the Reliable Change Index – Improved
Difference (RCIID; Hageman & Arrindell, 1993).
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Table 4
Effects of Routine Outcome Monitoring (ROM) and moderating variables on the
posttreatment Behavior and Symptoms Identification Scale (BASIS-32) scores
Effects

Model 0

Model 1

Model 2

Model 3

Model 4

0.929*** 0.942*** 1.028*** 0.829***

0.833***

0.521*** 0.535*** 0.537***

0.582***

-0.180*

0.171

0.171

0.010

0.010

-0.018*

-0.017*

Fixed effects
Intercept
Pre
Condition
Time
Time*Condition
Pre*Condition

-0.092

Random effects
Within-therapist variance

0.415*** 0.325*** 0.318*** 0.308***

0.307***

Between-therapist variance

0.057

0.037

0.034

0.032

0.033

ICC

0.121

0.102

0.097

0.094

0.097

Llg

-109.746

-95.092

-93.796

-92.125

-91.988

AIC

225.492

198.185

197.592

198.251

199.996

BIC

233.511

208.839

210.909

216.895

221.303

Model fit information

Note. All parameters are unstandardized correlation coefficients. TAU = treatment as usual
condition; ROM = Routine Outcome Monitoring condition. Pre = pretreatment BASIS-32
scores (grand mean centered; 𝑀012 = 1.44, 𝑆𝐷012 =0 .61); Condition = ROM (coded 1) or
TAU (coded 0); Time = month of treatment start; ICC = Intraclass correlation coefficient; llg
= loglikelihood; AIC = Akaike estimation; BIC = Bayesian estimation; ***p < .001; **p <.
01; *p < .05
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Figure 2. The number of participants initiating treatment each month during the trial.
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Figure 1. Participant flowchart.
Enrollment

Treatment referrals (n = 1 655)
Not invited to participate (did not meet inclusion
criteria or clerical errors) (n = 996)
Invited to participate (n = 659)
Not able to reach, declined to participate,
or started treatment before inclusion (n = 489)
Randomized (n = 170)

Allocation
•

No-show (n = 7)

•

Allocated to ROM (n = 85)
Received allocated control
treatment (n = 78)

•
•

Allocated to TAU (n = 85)
Received allocated
intervention (n = 83)

No-show (n = 2)

Measures
•

Missing (did not
respond) (n = 23)

•

Pre-treatment measures
(n = 78)
Post-treatment measures
(n = 55)

•
•

Pre-treatment measures
(n = 82 )
Post-treatment measures
(n = 58)

Missing (did not
respond) (n = 1)
Missing (did not
respond) (n = 24)

Analyses
Excluded (changed
therapist) (n = 4)

•
•

Descriptive analyses (n = 55)
Multilevel analyses (n = 51)

•
•

Descriptive analyses (n = 58)
Multilevel analyses (n = 55)

Excluded (changed
therapist) (n = 3)

Notes. TAU = treatment as usual condition; ROM = Routine Outcome Monitoring condition.

