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Abstract 
 
There is considerable debate about routine outcome monitoring (ROM) for scientific 
or benchmarking purposes. We discuss pitfalls associated with the assessment, 
analysis, and interpretation of ROM data, using data of 376 patients. 206 patients 
(55%) completed one or more follow-up measurements. Mixed-model analysis 
showed significant improvement in symptomatology, quality of life, and autonomy, 
and differential improvement for different subgroups. Effect sizes were small to large, 
depending on the outcome measure and subgroup. Subtle variations in analytic 
strategies influenced effect sizes substantially. We illustrate how problems inherent 
to design and analysis of ROM data prevent drawing conclusions about 
(comparative) treatment effectiveness.  
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Background 
 
Routine outcome monitoring (ROM) is a method to assess the effectiveness of 
treatments by systematically collecting outcome data in everyday clinical practice. 
ROM was introduced to improve treatment results (Carlier et al., 2012), learn from 
patient experience, and assess treatment quality to justify costs of mental health care 
(Bruinsma et al., 2012; Macdonald, 2009). Scientific interest for ROM grew with an 
increasing awareness that efficacy-focused randomized clinical trials (RCTs) do not 
adequately describe patient care (Gilbody et al., 2002). ROM is on the rise because 
of exploding costs of health care, and -in the Netherlands particularly- because of an 
increasing influence of insurance companies. These companies emphasize more 
transparency regarding cost-effectiveness and patient satisfaction. ROM is 
considered a means to this end, especially because it can be used for benchmarking 
results of all mental health institutions, so that therapies, therapists, departments or 
even facilities can be compared (Nugter & Buwalda, 2012). 

However, ROM does not come without problems. First, ROM data collection 
and analysis is expensive and labour intensive, while (cost-)effectiveness is unclear 
(Carlier et al., 2012; Slade et al., 2006). Further, non-response percentages are 
typically high and seemingly ineradicable. Despite huge efforts and a motivated staff, 
De Beurs et al. (2011) reported a 50% reduction of the sample on each successive 
assessment. In a study by Stiles et al. (2006), post-treatment data were available for 
only 33% of the patients that had provided pre-treatment data. These percentages 
might indicate attrition bias, e.g. when patients who did not improve do not complete 
the ROM measurement; and selection bias, e.g. when therapists (unconsciously) 
include patients that tend to improve easily. 

Another problem is that the use of different outcome measures can lead to 
different results (detection bias), e.g. because some instruments are more responsive 
to change than others (De Beurs et al., 2012). Further, there is the risk of reporter 
bias: therapists may report more favorably about their own patients than an objective 
observer would, and patients may under-report their symptoms because they don’t 
want to disappoint their therapist or over-report them because they want to stay in 
therapy (Bilsker & Goldner, 2002). Not all authors, however, have found these 
suggested biases (e.g. MacDonald & Trauer, 2010).  

In the analysis process a number of problems arise as well. First, different 
statistical techniques can lead to different outcomes (Burgess et al., 2009). Secondly, 
differences in casemix can lead to confounding and make it seemingly impossible to 
compare the effects of different therapists or institutions (Clark et al., 2008; Gilbody et 
al., 2002; Holloway, 2002). Third, because of the lack of a control group it remains 
uncertain whether the observed effects can be attributed to the treatment (Clark et 
al., 2008; Happell, 2008). Thus, there is considerable risk that ROM results are 
misinterpreted and conclusions are drawn that are not warranted (Clark et al., 2008; 
Van Os et al., 2012). 

In view of these problems, there is considerable debate on whether the use of 
ROM is feasible and valid (Bruinsma et al., 2012; Clark et al., 2008; Van Os et al., 
2012). This debate focuses on the use of group-level ROM data for effectiveness 
studies and benchmarking, which should be distinguished from the use of individual-
patient ROM data by patients and clinicians for optimizing the individual treatment 
regimen (Bickman et al., 2011; Hawkins et al., 2004; Hysong, 2009). We will illustrate 
these problems using ROM data from the Center for Integrative Psychiatry (CIP), a 
department of Lentis, a mental health care institution in the north of the Netherlands. 
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We present the first results of ROM data collected at the CIP since 2008 and discuss 
the problems and pitfalls in the analysis and interpretation of such data. Specifically, 
we present a regular analysis of the presumed treatment effect and effect sizes, an 
example illustrating the use of ROM data for comparing groups, some examples 
showing consequences of different procedures for data processing and analysis, and 
discuss the implications for interpretation. This paper does not discuss the use of 
ROM for optimizing the individual treatment regimen. 
 
 
Methods 
 
Participants and procedure 
The CIP is a small department of Lentis, a publicly funded large community mental 
health care institution. The CIP provides outpatient psychiatric care to about 500 
adult outpatients, suffering from a large variety of psychiatric disorders, although 
mood disorders are most prevalent. Patients with severe addiction disorders, 
neurological problems, mental retardation, or requiring highly specialized psychiatric 
inpatient treatment are not admitted. About 40% of patients are referred to the CIP by 
family doctors and 60% by other outpatient psychiatric treatment centers. Reasons 
for referral are psychiatric disorders that are too complex or severe for family doctors 
or general outpatient treatment centers, or a wish for integrative psychiatric treatment 
(e.g. refusal of chemical drugs, wish for natural medicines, interest in mindfulness-
based cognitive therapy (MBCT)).  

Since September 2008, all patients admitted to the CIP are asked to 
participate in ROM. At that time, implementation of ROM by mental health services in 
our country was still optional, but in recent years it has become mandatory (i.e. 
coupled to funding from insurance companies). Completion by patients is voluntary, 
although ROM is presented as part of the standard intake procedure. An introductory 
letter explaining the goals of ROM is sent together with an invitation for the clinical 
intake. Patients complete the pre-treatment ROM questionnaires at the CIP, just 
before the intake. Reassessments are done every 6 months during treatment, at the 
end of treatment, and 6 months after the end of treatment. The completed 
questionnaires are returned in a postage paid envelope provided by the CIP. Data 
are collected and processed by independent research assistants. Patients are 
informed that ROM is part of the general policy of the CIP to monitor treatment 
outcome and learn from patient experience, that their data are only accessible for 
their therapists, and that anonymous data will be used for research purposes. If 
patients object to such use, their data are removed (this almost never happens). The 
Medical Ethical Committee in the Netherlands has agreed with this policy. Diagnosis 
and classification according to DSM-IV-R criteria is made by clinicians (psychiatrists 
or senior psychologists) during the intake interview. 
 
Treatment 
At the CIP, patients are treated with conventional therapies (medication, cognitive 
behavioral therapy, EMDR, and counselling by specialized nurses), lifestyle training 
(diet, exercise, relaxation, communication, and heart rate variability training), MBCT, 
and a selection of evidence-based complementary medicines such as St. John’s 
wort, omega-3 fatty acids, s-adenosyl methionine (SAMe) and methylfolate. The CIP 
follows the principle of stepped care and uses a protocol with an algorithm to guide 
clinical decision making (Hoenders et al., 2011). Reaffirming the importance of the 
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therapeutic relationship (including shared decision making and emphasis on patient 
preference) is one of its main features (Consortium of Academic Health Centers for 
Integrative Medicine [CAHCIM], 2004). 
 
Measures 
Besides demographic and disease characteristics collected at baseline, ROM 
consists of questionnaires for the assessment of psychological symptoms, quality of 
life, autonomy, social optimism, and client satisfaction. This set of ROM 
questionnaires is the standard for ROM in several mental health institutions in the 
Netherlands (Huijbrechts et al., 2009). 

Psychological Symptoms. Psychological Symptoms are assessed by means of 
the SSL (Short Symptom List; Dutch: Korte Klachten Lijst). The SSL is a self-report 
questionnaire with 13 items about the degree to which respondents suffer from 
common psychological symptoms, such as anxiety, depression, sleeping problems, 
and addiction (Lange & Appelo, 2007; Lange et al., 2000). Scores for each item can 
range from 0 (not at all) to 4 (very much). Total range for the SSL sum score may 
thus vary from 0 to 52. The reliability and validity of the SSL are satisfactory to good 
(Lange et al., 2007; Lange et al., 2000). The SSL is a proper short alternative for the 
SCL-90; total scores on these measures are highly correlated (Lange et al., 2007). 

Quality of Life. The first three questions used for measuring quality of life are 
based on the Sheehan Disability Scale (SDS) (Sheehan et al., 1996). Respondents 
are asked to rate to what extent their psychological problems have a negative effect 
on their social functioning, their ability to work, and their relationship with people 
close to them. The questions are answered on a scale ranging from 0 “no effect” to 
10 “extreme effect”. The fourth question for measuring quality of life is the Happiness 
Index (Abdel-Khalek, 2006; Veenhoven, 2002). Respondents are asked to rate their 
happiness in the previous month on a scale ranging from 0 “very unhappy” to 10 
“very happy”. Both the SDS (Rush et al., 2000) and The Happiness Index (Abdel-
Khalek, 2006; Veenhoven, 2002) have been tested and validated, showing 
satisfactory psychometric features. The summary measure for Quality of Life is 
calculated by reverse-coding the first 3 items and then dividing the sum of all 4 items 
by the number of the available items (Huijbrechts et al., 2009).  

Autonomy and Social Optimism. Autonomy and Social Optimism are assessed 
with the Positive Outcomes List (POL; in Dutch: ‘Positieve Uitkomsten Lijst’). The 
POL is a short Dutch self-report questionnaire consisting of 10 items, that is 
developed to measure resilience based on the perceived level of autonomy and 
social optimism. Items are rated on a 4-point scale, ranging from 1 “not at all” to 4 
“yes, completely”. The Autonomy subscale (7 items) assesses feelings of autonomy, 
control, and independence. The Social Optimism subscale (3 items) measures to 
what extent respondents are satisfied with and have confidence in their social 
relationships. The psychometric properties of the POL are satisfactory (Appelo & 
Harkema-Schouten, 2003). 

Patient satisfaction. At the first measurement patients are asked to rate their 
satisfaction with the CIP on a scale ranging from 1 to 10. At follow-up measurements 
patients answer the same question and also rate their satisfaction with their main 
therapist and the result of the treatment received at the CIP, on a scale ranging from 
1 to 10. The fourth question is whether patients would recommend the CIP to others 
with mental health problems, in five categories, ranging from “yes definitely” to “no 
absolutely not”. These questions are not part of an established questionnaire, but are 
composed by a large mental health organisation in the Netherlands (PsyQ) and in 
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use for ROM since 2008. Internal consistency of these four questions (Cronbach’s 
alpha) is good (.82) (Huijbrechts et al., 2009). 
 
Statistical analysis 
The label of all follow-up measurements (i.e. ‘during treatment’, ‘post-treatment’, and 
‘6-months post-treatment’) was inspected and corrected if necessary, using the date 
of intake and discharge from the center as reference points. Measurements within 3 
months of the discharge date were labelled ‘post-treatment’; measurements outside 
that window were labelled either ‘during treatment’ or ‘6-month post-treatment’, 
depending on the date of completion. This was done to ensure that labels most 
optimally reflected the intended measurement moment1. Such a re-labelling 
procedure is often used in mental health institutions in the Netherlands. At a total of 
357 follow-up measurements, 41 measurements were relabelled (11%).  

Patients included in the analyses were those who completed the pre-treatment 
assessment and at least 1 follow-up assessment (‘completers’). Differences in 
baseline characteristics between completers and non-completers were tested using 
Χ2-tests and independent samples t-tests. Linear mixed models (with intention-to-
treat) were used to examine change over time in the outcome measures. These 
models have the advantage that all available data can be used and time effects can 
be modelled with great flexibility. A categorical variable denoting the specific 
measurement points (pre-treatment; during treatment, post-treatment, and 6-months 
post-treatment) was used as the predictor, with pre-treatment as the reference 
category. All measurements during treatment were collapsed in these analyses. In a 
secondary analysis, we used a model with a continuous variable denoting the real 
time of the measurements (i.e. time since intake) as a predictor. A random intercept 
was used in all linear mixed models to account for the nesting of measurements 
within subjects. A random slope term was modeled as well, but removed from the 
models when not significant. To investigate differences in outcome among different 
subgroups, we focused on the post-treatment measurement, using a covariance 
analysis approach (Vickers & Altman, 2001). We used a linear regression model with 
post-treatment scores as the dependent variable and the subgroup variable as the 
predictor, adjusting for baseline scores. Differences in baseline characteristics 
between the subgroups were tested with Χ2-tests and independent samples t-tests. 
To investigate associations between disease characteristics and outcome, we used 
linear mixed models with the disease characteristic as the predictor and outcome at 
all assessment waves as the dependent variable, adjusting for baseline scores on 
the outcome measures. Distributions of some of the variables showed deviations 
from normality, especially at later measurement waves. For this reason, we used 
bootstrapped confidence intervals in all analyses, and show medians and 
interquartile ranges (IQR) as descriptive statistics for skewed variables. Analyses 
were done using IBM SPSS Statistics 20. A two-tailed alpha level of 0.05 was used to 
determine statistical significance. 
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Results 
 
In total, 850 new patients were referred to the CIP between October 2008 and 
September 2011. We excluded patients who received no treatment after the 
diagnostic interview (second opinions, consultations, mismatch; n = 164) from the 
analyses. We also excluded patients who received their main treatment in other 
departments of the Lentis institute and came to the CIP only to receive MBCT (n = 
139). The remaining patients (n = 547) could be divided into 3 subgroups: (1) 
treatment at the CIP only (‘CIP only’, n = 218); (2) treatment at the CIP and other 
Lentis departments concurrently (‘CIP and other treatment’, n = 253); and (3) 
participation in a MBCT group course only (‘MBCT’, n = 76; we distinguished the 
latter subgroup because these patients might be different from those who received 
individual treatment (e.g. drugs, lifestyle training, complementary medicines and or 
psychotherapy) and also the effect of self-help training such as MBCT might be 
different than the effect of individual treatments). Of these 547 patients eligible for 
ROM, 376 patients (69%) completed the baseline measurement; this is the sample 
described in the present study. Of these, 206 (55%) completed one or more follow-up 
measurements (including 87 (23%) at the end of treatment). These 206 patients are 
the subjects included in the mixed-model analyses.  
 
Baseline characteristics  
Demographic and clinical characteristics of the study sample (n = 376) are shown in 
Table 1. The sample consisted of 115 men and 261 women. Mean age was 41.3 
years (SD = 12.8). Fifty percent had a high educational level. Median illness duration 
was 11 years (IQR = 15). Median treatment duration of the patients whose treatment 
was finished at the time of analysis was 288 days (IQR = 356; n = 245). Median 
treatment duration of all patients, including those who were still in treatment, was 388 
days (IQR = 357). The latter group also included a number of patients who receive 
low-intensity maintenance treatment for medication control (e.g., patients with bipolar 
disorder). Baseline scores on the outcome measures are shown at the bottom of 
Table 1. The outcome measures showed moderate correlations among each other in 
the expected direction: Symptoms were negatively related to Quality of Life (r = -
.472), Autonomy (r = -.544) and Social Optimism (r = -.388). Quality of Life was 
positively related to Autonomy (r = .547) and Social Optimism (r = .439). Autonomy 
was positively related to Social Optimism (r = .525) (all p-values < .001). 

Primary DSM-IV diagnoses on axis I and axis II are shown in Table 2 (co-
morbidity as defined by a second or third diagnosis on axis I or II is not shown as 
these data were not available). The sample was highly heterogeneous as regards 
diagnosis. Mood and anxiety disorders were most prevalent on axis I. Most prevalent 
diagnoses on axis II were borderline and type C personality disorders (avoidant, 
dependent and obsessive-compulsive disorder). 
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Table 1. Demographic and clinical characteristics of the baseline sample (n=376) 

 

Female (n, %) 261  69% 

Age, years (mean, SD) 41.3 12.8 

Having a partner (n, %) 200 55% 

Living situation (n, %)   

 Alone 142 39% 

 With partner and/or children 179 49% 

 Other 43 12% 

Educational level (n, %)   

 Low 62 17% 

 Middle 120 33% 

 High 182 50% 

Illness duration, years (median, IQR) 11 15 

Treatment duration, days (median, IQR)1 288  356 

Medication and supplements (n, %)2   

           Antidepressants 79 35% 

           Sedatives 34 15% 

           Antipsychotics 23 10% 

           Mood stabilizers 10   4% 

           Stimulants 1 0.4% 

           Food supplements 27 12% 

           Complementary medicines 20   9% 

           Somatic medicines 20   9% 

           No medication or supplements 97 43% 

Symptoms (mean, SD) 17.3 7.9 

Quality of Life (mean, SD) 4.6 2.0 

Autonomy (mean, SD) 18.1 3.9 

Social Optimism (mean, SD) 8.7 1.9 

SD = standard deviation, IQR = interquartile range 

1 For those who finished treatment at the time of analysis 
2 Medication use at baseline (before intake). These data were available for only 225 patients as this 
questionnaire was not assessed during the first study years. Patients can use more than one type of 
medication/supplement. 
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Table 2. DSM-IV Classification in the baseline sample (n=376) 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 recurrent (77); single episode (13); NAO (3) 
2 panic disorder (13); post-traumatic stress disorder (11); generalized anxiety disorder (10); obsessive-
compulsive disorder (3); phobia NAO (1); social phobia (2); NAO (17) 
3 bipolar I (26); bipolar II (11); NAO (3) 
4 dysthymic disorder (22); attention deficit hyperactivity disorder (13); identity problem (13); 
somatoform disorder (8); psychotic disorder (7); developmental disorder (7); substance abuse (5); 
eating disorder (5); bereavement (5); dissociative disorder (3); sleeping disorder (3); job-related 
problem (3); mood disorder NAO (2); mood disorder based on physical disease (1); psychiatric 
problem based on physical disease (2); separation anxiety (1); religious problem (1); cognitive disorder 
NAO (1) and life stage problem (1) 
5 schizoid (1), schizotypical (1) 
6 borderline (29), narcissistic (4), antisocial (1) 
7 avoidant (22), dependent (25), obsessive-compulsive (21) 
 
 
 
 

 n % 

Primary diagnosis   

Axis I only 248 66 

Axis II only 5 1 

Both Axis I and Axis II 123 33 

Diagnosis axis I   
Depressive disorder1 

 93 25 

Adjustment disorder  40 11 
Anxiety disorder2 

 57 15 
Relationship problems 

 38 10 
Bipolar disorder3 

 40 11 

Other4   103 27 

No or deferred diagnosis on Axis I  5 1 

Diagnosis axis II   
(Traits of) personality disorder (total) 

128 34 
Cluster A5  

2 1 
Cluster B6  

34 9 

Cluster C7  68 18 

Not otherwise specified 24 6 

No or deferred diagnosis on Axis II 248 66 
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Drop-out analysis 
Follow-up measurements were missing or invalid for 170 of the 376 patients with a 
baseline ROM assessment (45%). Drop-out analysis showed that non-completers 
were younger than completers (mean age 38.7 vs. 43.5 years; t = -3.68, df = 374, p < 
0.001); had a lower level of education (Χ2 = 8.81, df = 2, p = 0.012); and a lower 
baseline score on the Social Optimism scale (8.3 vs. 9.0; t = -3.23, df = 347, p = 
0.003). Further, 57 (50.9%) of non-completers used no medication at the start of 
treatment, against 40 (35.4%) of completers (Χ2 = 5.51, df=1, p=0.019). No 
differences in gender, having a partner, living situation, or illness duration were found 
between non-completers and completers.  
 
Patient satisfaction 
Results for patient satisfaction were very similar at the different assessment points, 
so we pooled the results over all follow-up assessments (total observations = 349). 
Patients’ satisfaction with the treatment center was good (median = 8; range 1 to 10). 
Also satisfaction with the main therapist was good (median = 8; range 1 to 10). 
Patients were also rather satisfied with the results of the treatment (median = 7; 
range 1 to 10). The question whether the respondent would recommend the CIP to 
someone who has problems or complaints was answered with “Yes, for sure” in 
52.9% of the cases, with “Yes, probably” in 34.0%, with “I doubt” in 9.3%, and with 
“No, probably not” in 3.5% of the cases. The answer “No, absolutely not” was 
recorded only once (0.3% of the cases). 
 
‘Treatment’ effect 
In ROM studies, the presumed treatment effect is typically assessed by investigating 
change over time. Figure 1 shows the changes in the scores on the outcome 
measures over the different assessment points. All assessments done during 
treatment were pooled in these graphs (‘dur’). The mixed-model analyses showed 
that these changes were significant for all outcomes and all assessments points, 
except for the subscale Social Optimism (Table 3).  
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Figure 1. Change in scores on the outcome measures over the ROM study period.  
pre = pre-treatment;  dur = during treatment; post = post-treatment; fu = 6-months follow-up.  
** p<0.005; *** p<0.001. Error bars: 95% confidence intervals. 
 
 

*** 
*** *** ** 

*** *** 

** 

*** *** 
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Table 3. Results of the mixed-model analyses (n=206) 

 

95% boot-

strapped CI  

Outcome 

measure 

Assessment B 

lower upper 

p 

Symptoms 
   Pre-treatment ref    

    During treatment -4.19 -5.33 -3.04 <0.001 

    Post-treatment -5.74 -7.43 -4.05 <0.001 

    6 months post-treatment -5.58 -7.56 -3.59 <0.001 

      

Quality of Life    Pre-treatment ref    

    During treatment 0.58 0.22 0.95 0.002 

    Post-treatment 1.68 1.14 2.21 <0.001 

    6 months post-treatment 1.41 0.78 2.04 <0.001 

      
Autonomy 

   Pre-treatment ref    

    During treatment 0.90 0.28 1.51 0.004 

    Post-treatment 2.49 1.61 3.38 <0.001 

    6 months post-treatment 2.04 0.89 3.19 <0.001 

      

Social Optimism    Pre-treatment ref    

    During treatment -0.08 -0.35 0.20 0.588 

    Post-treatment  0.19 -0.19 0.58 0.322 

    6 months post-treatment -0.01 -0.56 0.53 0.963 

 
      
Effect sizes 
Effect size measures, such as Cohen’s d, are often used in ROM studies, as they 
seem practical for comparison given their standardized nature. We calculated within-
group effect sizes by dividing the estimated mean difference between the pre- and 
post-treatment scores on the outcome measures by the standard deviation of the 
pre-treatment scores. Table 4 shows the effect sizes for the entire ROM sample as 
well as for the three different subgroups in the sample. Effect sizes for the Social 
Optimism subscale were very small, in all groups. Effect sizes for the other outcome 
measures were moderate to large, ranging from 0.62 to 0.86 in the entire sample. 
Effect sizes were highest in the ‘CIP only’ group, somewhat lower in the ‘MBCT’ 
group, and lowest in the ‘CIP and other treatment group’. 
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Table 4 Effect sizes for pre- to post-treatment difference in the outcome measures 

 

Outcome 

measure 

Cohen’s d 

 CIP only 
(n=86) 

CIP and 
other 

treatment 

(n=89) 

MBCT 
(n=31) 

All 
(n=206) 

All; 
without pre-

processing 

(n=598) 

All; 
baseline score 

above 

threshold1 

(n=153) 

Symptoms 1.30 

(1.01–1.58) 

0.44 

(0.22–0.66) 

0.66 

(0.27–1.05) 

0.77 

(0.61–0.92) 

0.78  

(0.69–0.87) 

1.18 

(0.97–1.39) 

Quality of 

Life 

1.42 

(1.12–1.72) 

0.61 

(0.38–0.83) 

0.59 

(0.20–0.96) 

0.86 

(0.70–1.02) 

0.97 

(0.88–1.07) 

1.04 

(0.84–1.23) 

Autonomy 0.93 

(0.67–1.18) 

0.38 

(0.16–0.60) 

0.76 

(0.36–1.16) 

0.62 

(0.48–0.77) 

0.58 

(0.49–0.67) 

0.75 

(0.57–0.92) 

Social 

Optimism 

0.15 

(-0.06–0.36) 

0.04 

(-0.17–0.25) 

0.20 

(-0.15–0.56) 

0.10 

(-0.04–0.24) 

0.21 

(0.13–0.30) 

0.15 

(-0.01–0.31) 
1 Threshold for baseline symptom severity: SSL score > 11. 

Between parentheses the 95% confidence intervals for the effect sizes. 

 
 
The use of ROM data for comparing groups  
When ROM data are used for benchmarking, outcomes of different departments or 
institutions are compared. To illustrate the difficulties arising at this point, we 
compared the results of the ‘CIP only’ group (n=86) and the ‘CIP and other treatment’ 
group (n=89). We tested the differences in improvement from pre- to post-treatment 
between the two groups using a linear regression model with post-treatment scores 
as dependent variable and Group as predictor, adjusting for baseline scores. Post-
treatment measurements were available for 61 of these participants (29 ‘CIP only’; 32 
‘CIP and other treatment’). Although this is only a small group, we do show these 
results, because effect sizes are usually based on post-treatment data and low post-
treatment response percentages are the rule rather than the exception in ROM 
studies. According to these analyses, the difference between the groups was 
significant for Symptoms (B = 5.91, 95% CI = 1.74 to 10.07, p = 0.007). Thus, the 
‘CIP only’ group had significantly fewer symptoms at post-treatment than the ‘CIP 
and other treatment’ group when differences in baseline severity were adjusted for. 
For the other outcome measures, the difference between the groups was not 
significant (Quality of Life: B = -1.14, 95% CI = -2.50 to 0.16, p = 0.100; Autonomy: B 
= -1.38, 95% CI = -3.67 to 0.53, p = 0.193; Social Optimism: B = -0.39, 95% CI = -
1.26 to 0.54, p = 0.406). 

A critical problem in the comparison of groups is that differences in outcome 
can be confounded by differences in baseline characteristics and/or treatment 
duration. Commonly, researchers try to account for such differences by statistical 
adjustment for such confounders, if these are available. In our example, the ‘CIP 
only’ group was significantly higher educated than the ‘CIP and other treatment’ 
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group (Χ2 = 9.97, df = 2, p = 0.007), and was living less often together with partner 
and children (Χ2 = 6.60, df = 2, p = 0.037). When we adjusted for these two variables 
in the mixed models, the baseline-adjusted group difference on the post-treatment 
Symptom scores remained significant and the estimated difference became 
somewhat larger (B = 6.85, 95% CI = 2.55 to 11.30, p = 0.006). Obviously, we could 
only adjust for the patient and treatment characteristics that we measured. These are 
usually limited in ROM studies. We thus remain ignorant as regards the influence of 
other potential confounders (Brookhart et al., 2010). 

A related problem associated with the use of ROM data for benchmarking 
purposes is that patients treated in different health care settings may differ in the 
complexity of their problems. One aspect of this complexity may be illness duration; 
the literature shows that a recent disease onset is often related to a better outcome 
(Carter et al., 2003; Clark et al., 2008; Mynors-Wallis & Gath, 1997). We therefore 
examined whether illness duration was related to outcome in our sample, using a 
mixed model with illness duration as the predictor, adjusting for baseline scores. 
Illness duration was significantly predictive of a worse outcome for all outcome 
measures: Symptoms, B = 0.12, 95% CI = 0.06 to 0.17, p < 0.001; Quality of Life, B = 
-0.033, 95% CI = -0.052 to -0.015, p = 0.002; Autonomy, B = -0.046, 95% CI = -0.076 
to -0.016, p < 0.001; Social Optimism, B = -0.012, 95% CI = -0.026 to -0.001, p = 
0.049. Another aspect of disease complexity is the presence of a comorbid 
personality disorder (Grilo et al., 2010; Massion et al., 2002; Van Noorden et al., 
2012). We investigated whether patients having a diagnosis at both axis I and II had 
a worse outcome than patients who had a disorder at only one axis (most often axis 
I). This appeared to be true for all outcome measures: having a disorder at both axis I 
and II was related to higher baseline-adjusted follow-up scores for Symptoms (B = 
2.55, 95% CI = 1.32 to 3.83, p < 0.001) and lower scores for Quality of Life (B = -
1.06, 95% CI = -1.51 to -0.63, p < 0.001); Autonomy (B = -1.32, 95% CI = -2.00 to -
0.65, p < 0.001); and Social Optimism (B = -0.60, 95% CI = -0.87 to -0.27, p < 0.001). 
So, disease complexity as indexed by longer illness duration and/or a diagnosis at 
both axis I and II was indeed related to a worse outcome in our sample. 
  
Differences in procedures for data processing and analysis 
Because several choices are made during pre-processing and analysis of ROM data, 
we examined the consequences of some of these choices. First, we compared what 
the results would look like when no pre-processing was done at all (e.g., no 
adjustment of assessment labels, no exclusion of patients not eligible for ROM, et 
cetera). So, we repeated our mixed-model analyses on treatment outcome, but now 
in the raw data set. The only pre-processing step performed in this data set was a 
data entry check, in which data entry errors were corrected. The resulting file was 
similar to the one we sent to the “Stichting Benchmark Geestelijke Gezondheidszorg 
(SBG)”, the overarching association involved in benchmarking activities in Dutch 
mental health care. The information required for most preprocessing steps is not 
available for the SBG, since it is stored in a different database than the ROM data 
(e.g. information on actual discharge date, second opinions, concurrent treatment at 
other centers). We spent many days to retrieve this information and to perform the 
required preprocessing steps. So it is unlikely that all these steps will be done when 
analyses are done by a nation-wide benchmark institution. The sixth column of Table 
4 shows the results from the non-pre-processed data set. The effect sizes were 
rather similar as those from the pre-processed data set (fifth column), except for 
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Quality of Life and Social Optimism: higher effect sizes were found when no pre-
processing was done.  

Next, we examined the results when patients with low baseline symptom 
severity were excluded from the analyses. We did this because we observed this 
practice in studies from leading ROM authors in the Netherlands (Van der Lem et al., 
2012; Van Noorden et al., 2012). We used a threshold of >11 on the SSL, excluding 
all patients with ‘low’ and ‘very low’ symptom severity according to norm scores 
(Huijbrechts et al., 2009). As could be expected, this resulted in higher effect sizes on 
all outcome measures. The last column of Table 4 shows these results. 

We also examined changes in symptoms over time by means of a model with 
‘real time’ as independent variable, i.e., the time passed since the intake date. Using 
this model, we found a change of -3.61 points on the Symptoms scale per year 
(95%CI -4.48 to -2.90, p = 0.001). This analysis shows a discrepancy with the results 
from the original model. In the original model, the estimated change from pre- to post-
treatment on the Symptoms scale was -5.74 (Table 3). Mean time since intake for the 
post-treatment assessment was 0.95 years for this sample, which is almost a year. 
The model with real time, however, showed a rate of change of -3.61 per year, which 
is thus substantially lower than the estimate from the original model. This discrepancy 
can partly be explained by the fact that outcomes assessed at post-treatment are 
generally low ‘by definition’, since patients are usually discharged from the center 
only when they show sufficient symptom reduction. This also points to the potential 
problem of circularity when outcome measures are used simultaneously for scientific 
or benchmark purposes and for treatment feedback by the clinician.  

 
 
Discussion  
 
We analyzed the data of three years ROM in our outpatient clinic for integrative 
mental health care. Patients were highly heterogeneous in diagnosis and many of 
them had a co-morbid personality disorder. The median illness duration was more 
than 11 years. Long illness duration and the presence of a co-morbid personality 
disorder were related to worse outcome. Follow-up data were missing for 45% of the 
baseline sample. The results showed a significant decrease in symptoms and a 
significant increase in quality of life and perceived autonomy. No significant 
improvement was observed in social optimism. Patient satisfaction was high, which 
seems in accordance with Integrative Medicine’s aim of reaffirming the importance of 
the therapeutic relationship (CAHCIM, 2004). Patients treated only at the CIP did 
better than those who were also treated in other Lentis departments. Although the 
effects of treatment at the CIP seem positive in this sample we have concerns about 
the numerous ways in which the data can be confounded, biased, or misinterpreted. 
Below we discuss some of the pitfalls and challenges in the assessment, analysis, 
and interpretation of ROM data, based on our own results.  
 
‘Treatment’ effect 
For a number of reasons, we do not know whether the observed changes really 
reflect the effect of the treatment at the CIP. First, many patients also received other 
treatments in other departments, before, after, or during the CIP treatment. Some for 
a long time, some shortly, some stopped CIP treatment completely, others stopped 
for a while and continued again. The most consistent feature we encountered when 
analyzing the data was the lack of consistency. Another reason is that loss to follow-
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up was high. This is often the case in ROM studies, and it presents a problem as it 
may distort results substantially (Bilsker & Goldner, 2002; Clark et al., 2008; De 
Beurs et al., 2011; Stiles et al., 2006). If non-completers are the ones who benefit 
least from treatment or the ones who are most dissatisfied, then the results will be 
overly optimistic. A number of studies have shown that this is often the case (Clark et 
al., 2008; Stiles et al., 2003). However, Young et al. (2000) found that non-
completers performed better on some outcome scales. In the present study non-
completers also differed from completers in many respects. Thus, probably our (and 
most) ROM results do not reflect the real effects of treatment. We doubt whether 
response percentages will increase to acceptable levels in the future, given the fact 
that early ROM countries like the United States of America and the United Kingdom 
are still confronted with this problem (Clark et al., 2008; Stiles et al., 2003; Stiles et 
al., 2006). Australia seems to be an exception, showing an increase in response 
percentages in recent years (Burgess et al., 2012). One reason for this may be the 
huge investments from the Australian government in the implementation of ROM. 
Another important difference is that the core ROM instruments in Australia are 
collected and rated by clinicians. The ROM instruments used by the CIP are self-
report measures rated by the patients, and also the data collection itself is not 
performed by clinicians. This is done to avoid reporter and selection bias, and to 
reduce administrative burden for those whose job is to provide care. Of note, 
response percentages in Australia are high especially for clinican-rated instruments, 
but actually rather low for consumer-rated instruments (AMHOCN, 2013).  

Another concern is that ROM measures are usually very general, because 
they have to be used in a broad range of settings. Therefore, they may not be equally 
fit to detect symptoms or improvements in all patient populations, or fail to capture 
the subtlety of a multifaceted outcome (Ashworth et al., 2009; Gilbody et al., 2002; 
Happell, 2008; Lakeman, 2004). For example, relationship problems are a frequent 
reason for referral to the CIP, but the SSL only has 1 item to assess such problems. 
Patients with these problems may thus score very low on this questionnaire at 
baseline, despite having serious mental problems. A related concern is that some 
questionnaires are more sensitive to detect change than others (Ashworth et al., 
2009; De Beurs et al., 2012). The SSL for instance has been found to have only 
moderate sensitivity to change compared to other symptom measures (De Beurs et 
al., 2012). Further, some patients in our sample with severe mental disorders (bipolar 
disorder, schizophrenia) remain in treatment for a very long time, for relapse 
prevention. Even when this approach is successful, it will not show in ROM data, 
because the outcome measures are not designed to measure such results. Finally, a 
more general problem is the lack of a control group, as a results of which the effects 
may also be caused by spontaneous recovery, regression to the mean, positive 
expectancy, or external events. The above described problems do not exclusively 
apply to the present study, but are encountered in most ROM studies, and are 
inherent to the design. 
 
Effect sizes 
The effect sizes in our study were moderate to large, especially in the ‘CIP only’ 
group. Effect sizes are standardized measures of effects, allowing for comparison of 
results from different measurement instruments. Therefore, they will be attractive for 
policy makers and insurance companies that want to compare institutions in an easy 
way for cutting costs. But the results may be misleading. One reason is that 
differences in effect sizes may be due to several other factors than differences in 
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treatment quality. Differential sensitivity of questionnaires can be one such 
difference; in a ROM study of Dutch psychiatric outpatients that used the same 
symptom scale as we did (SSL), an effect size of 0.52 was found (De Beurs et al., 
2012), while the effect size on the symptoms scale of the OQ-45 in the same study 
was 0.63. Also, differences in casemix may play a role; for example, patients visiting 
integrative health care centers may be different from patients visiting conventional 
centers. We found four other ROM studies done in centers for integrative medicine 
(Greenson et al., 2008; Myklebust et al., 2008; Scherwitz et al., 2004; Smeeding et 
al., 2010), with effect sizes ranging from 0.00 to 1.20 depending on the outcome 
measure. However, a proper comparison is still not possible because of differences 
in outcome measures, medical conditions (mental, somatic, or both), demographic 
and disease characteristics (e.g. illness duration and baseline severity), alternative 
treatment (e.g. some centers used alternative therapies like homeopathy, 
acupuncture and anthroposophical medicine whereas we did not), time of 
assessment (e.g. 3 months vs 6 or 12 months), type of assessment (e.g. self-report 
vs. telephone interview), type of referral (self-referred or not), and reason for 
admission (e.g. improving health vs. treatment of a disorder). 

Another problem with the use of effect sizes is that they may suggest 
substantial differences that in fact are not statistically significant. Presenting 
confidence intervals around the effect sizes may alleviate this problem to some 
degree, but still the figures may be misleading. For instance, we found a large 
difference in effect size between the ‘CIP only’ group and the ‘CIP and other 
treatment’ group in quality of life (effect sizes 1.42 vs. 0.61). However, this difference 
was not significant when analyzed properly using covariance analysis. Effect sizes 
are based on difference scores and disregard the absolute level of the scores at 
baseline. The underlying assumption is that a drop on a certain scale from 30 to 20 is 
as relevant as a drop from 20 to 10. This is not necessarily true (Delespaul, 2010; 
Iezzoni, 1996): for example, how to compare a decrease from 20 to 15 on a symptom 
scale in a group of patients with a long history of severe psychopathology 
accomplished in 3 years by medication and cognitive behavioral therapy, versus a 
decrease from 18 to 14 in a group of young patients with no history of mental health 
problems accomplished in 2 months by participating in a MBCT course? For the 
same reason, effect sizes do not adjust for regression to the mean, while a proper 
covariance analysis does (Vickers, 2001). Another way of assessing effects is to 
calculate figures on reliable and/or significant change, which can be especially useful 
to show individual differences in effects. However, these are subject to the same 
problems as mentioned above, as they are also based on difference scores. 
 
The use of ROM data for comparing groups  
The main problem with the use of ROM data for benchmarking purposes is ‘pitting 
apples against oranges’; different departments / institutions may differ in many 
respects, including patient characteristics, baseline severity, type of treatments, 
length and intensity of treatments, co-morbidity, additional treatments, ROM 
instruments and procedures, and so on. These potential differences are too many to 
adequately control for, making comparisons between departments / institutions 
meaningless (Clark et al., 2008; Gilbody et al., 2002; Holloway, 2002; Van Os et al., 
2012). For instance, when looking superficially at our results one could think that it is 
better for patients to receive treatment at the CIP only, because these patients 
improved more than patients who received treatment at other departments as well. 
However, probably the ‘CIP and other treatment’ patients differed from the ‘CIP only’ 
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patients in many respects (that might be the very reason why they are still being 
treated in another department as well). They might be more complex, more 
vulnerable, have a lower socio-economic status, a smaller social network, a longer 
illness history, more co-morbid disorders, et cetera (confounding by casemix). To be 
able to adjust for all these differences would imply having access to all (medical) data 
files, if these parameters have been measured at all, which is usually not the case in 
ROM (Brookhart et al., 2010; Höfler, 2005). Even if one is able to adjust for all 
baseline differences, the problem is not solved, because adjusting for one variable 
can introduce an imbalance in other variables (Bosco et al., 2010; Brookhart et al., 
2010; Shrier & Platt, 2008). For these reasons, if patients of some department show 
only modest improvement in comparison with another department, this does not 
necessarily imply that this department is inferior. In one of the first large ROM 
assessments in the USA, patients who were treated appeared to be worse off than 
those not treated (Gilbody et al., 2002). In one subgroup it was possible to correct for 
a lot of baseline differences. In that analysis patients who were treated were better 
off. A similar reversal of outcome results has been found in other studies as well 
(Brookhart et al., 2010).  
 
Differences in procedures for data processing and analysis 
Choices in how to analyze the data can have a large influence on the results. For 
example, some authors exclude patients for which the time between baseline and 
next measurement was too short or too long; e.g. Van der Lem et al. (2012) excluded 
169 patients because of these reasons. Some authors also exclude all patients with 
too low baseline severity (Van der Lem et al., 2012; Van Noorden et al., 2012). Our 
study showed that this procedure leads to much higher effect sizes. Further, we (and 
many others) did a number of pre-processing steps to prepare our data for analysis. 
What are the effects of all these actions? We chose to use a linear mixed-model to 
analyze our data, others may use different models. Some authors focus on pre- to 
post-treatment differences, others may use another end point or real time in their 
analysis. Our study showed that such choices can lead to substantial differences in 
results. Also Burgess et al. (2009) showed that choices in the way data are analyzed 
can lead to considerable differences in results (e.g. significant improvement in 38% 
versus 67% or even 73% of inpatient treatments). 
 
Other concerns 
Some institutions (not the CIP) ask their clinicians to check whether patients have 
completed ROM, and if not, to have them do it during their visit. This may lead to 
socially desirable responses in patients and selection and attrition bias due to 
clinicians (e.g., one might be tempted to show more effort in getting ROM data from 
patients that improve a lot). Another problem is confounding by indication; this may 
obscure the influence of disease complexity because complex patients are often 
referred to the most experienced clinicians / institutions (Bosco et al., 2010). There 
are also ethical concerns. The present ROM system functions in a way that 
inaccurate data collection could be rewarded as it increasingly guides funding and 
decision making (Bilsker & Goldner, 2002). This could lead to ‘gaming’ effects, like 
avoiding to include complex patients who will probably not improve easily (selection 
bias), putting more effort in obtaining follow-up data of patients with positive 
outcomes (attrition bias), and reporting higher than justified scores at referral and 
lower than justified at discharge (reporter bias/provider bias) (Bevan & Hood, 2006; 
Bilsker & Goldner, 2002). Such effects may be subtle and occur often unconsciously, 
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and are inherent to provider-based outcome measurement (cf. butchers inspecting 
their own meat). 
 
Practical challenges 
ROM requires a lot of time, effort and money. Moreover, patients may get burdened 
by too many assessments, some of which are only for administrative reasons. For 
instance, in the Netherlands response percentages for ROM are not calculated on 
the basis of the number of patients but on the number of treatments as indexed by 
the financial system (DTC; diagnosis treatment combination; in Dutch DBC), which 
has a maximum treatment duration of one year. Therefore, patients have to fill out an 
‘end of treatment’ ROM every year, even when the treatment continues or when they 
just had had a ROM assessment. This seems odd and in contrast with common 
sense and daily practice. Moreover, when a patient is treated in different departments 
he or she will be asked to complete ROM questionnaires every 6 months for each 
department. This places an unreasonable burden on patients and may also 
undermine their willingness to fill out the questionnaires properly.  
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Conclusion 
 
ROM of treatments at the CIP showed that, on average, patients’ symptoms 
decreased and their quality of life and autonomy improved significantly during 
treatment. It is, however, not at all clear what conclusions can be drawn from these 
results as regards the effectiveness of treatments provided by the CIP. The lack of a 
control group and potential selection, attrition, and detection biases preclude 
conclusions about the real treatment effect, while confounding by casemix, 
differences in type, number, length, and intensity of treatments, and differences in 
measurement instruments and procedures for collecting and analyzing the data 
preclude proper comparisons between different departments or institutions. ROM 
may be useful as a clinical tool for individual-patient feedback, and for assessing 
unmet needs and improving communication between patient and practitioner. We 
think, however, it is less suitable for scientific and benchmarking purposes. As an 
alternative we suggest the use of selective well-designed effectiveness studies 
performed by an independent research facility, undertaken at random instead of 
routinely (Bilsker & Goldner, 2002). This would reduce costs, ensure independency, 
and increase reliability and validity of outcome evaluations. 
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Endnotes 
 
1 In practice ROM measurements are not always completed at the intended moment; 
for example because the discharge of a patient is not reported timely to the ROM 
staff member or a respondent is slow in his or her response.  
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