
© 2017 American Medical Association. All rights reserved. 
 

 

Supplementary Online Content 

Ravesteijn B, Schachar EB, Beekman ATF, Janssen RTJM, Jeurissen PPT. Association 

of cost sharing with mental health care use, involuntary commitment, and acute care. 

JAMA Psychiatry. Published online July 19, 2017. 

doi:10.1001/jamapsychiatry.2017.1847 

eMethods. Supplemental Methods 

eResults. Supplement Results 

eFigure. Growth Rates Between 2004 and 2012 

eTable 1. Diagnosis Codes 

eTable 2. Characteristics of the Regular Treatment Sample and Sizes for the Involuntary 

Commitment and Acute Care Samples Among Youths 

eTable 3. Absolute Mental Health Care Use, Downstream Effects, and Heterogeneity 

Among Adults 

eTable 4. Mental Health Care Use, Downstream Effects, and Heterogeneity Among 

Youths 

eTable 5. Absolute Mental Health Care Use, Downstream Effects, and Heterogeneity 

Among Youths 

eTable 6. Differences of Coefficients by Income Decile 
 

eTable 7. Differences of Coefficients by Diagnosis 

 

eDiscussion. Supplemental Discussion 

 

eReferences 

 
 
This supplementary material has been provided by the authors to give readers additional information about their 
work. 
  



© 2017 American Medical Association. All rights reserved. 
 

 

eMethods. Supplemental Methods 

Mental Health Care Delivery and Use 

Health care provided by a specialist (including specialist mental health care) required a referral by a 

primary care physician. Specialist mental health care was offered by a variety of professionals: in 2011, 

28% of all hours were provided by psychologists, 28% by mental health nurses, 17% by medical specialists 
(for the majority psychiatrists), 15% by social workers, 7% by psychotherapists, and 5% by creative 

therapists. In 2011, 48 out of every 1,000 residents used specialist mental health services.1 

The Netherlands Mental Health Survey and Incidence Study (NEMESIS) in 2008 showed that the 

majority of those with common mental disorders such as major depressive disorder and anxiety disorder 

had access to either mental health facilities embedded within primary care or to specialised mental health 

care services, but there was high variation in access to treatment. The proportion of respondents with 

lifetime mental disorders who made lifetime treatment contact ranged between 6.5% and 56.5% for 

substance use disorders and between 75.3% and 91.4% for mood disorders. Delays in initial treatment 

contact varied among persons with mood disorders (median=0 years), substance use disorders (0–4 years), 

impulse-control disorders (4–8 years), and anxiety disorders (0–19 years). The proportion of respondents 

who reported that they had received helpful treatment ranged from 33.5% for substance use disorders to 

69.5% for mood disorders. Men, older cohorts, and respondents with younger age at onset of the disorder 
generally were more likely to have no lifetime treatment contact, to have longer treatment delay, and to 

have not received helpful treatment.2,3 

With regard to severe mental illness (such as patients with schizophrenia, bipolar disorder, severe 

personality disorders or patients with comorbid addiction problems), it has been much more difficult to 

assess the level of unmet need for services, as patients avoiding care also tend to avoid taking part in 

epidemiological and mental health care research. Using data from the largest health insurance company in 

the Netherlands, a recent study showed that over 70% of patients with schizophrenia who were enrolled in 

assertive community treatment (enrollment is practically universal and compulsory in the Netherlands) 

were receiving continued care of at least three years. They had access to psychosocial, medical and 

pharmacological treatment. Gaps in the access to specific services were largest among non-Western 

immigrants and older people.4 
 

Cost-Sharing Reform 

Before 2012, patients faced no form of cost sharing for either outpatient or inpatient specialist mental 

health services other than the health-care wide annual deductible, which applied to all specialist mental 

health services. However, in July 2011, the Dutch national government announced that it would increase in 

2012 the out-of-pocket price patients face for mental health services. The Dutch Minister of Health 

believed that a higher out-of-pocket price would discourage patients from using low-value mental health 

care and thus combat rising mental health care costs,5 which since 2000 had grown at a rate two times 

higher than the growth rate of all other health care costs.6 

The calendar year in which the patient’s treatment record was opened determined the cost-sharing 

regime the patient faced for that record. Consequently, patients who had opened a treatment record in 2011 

did not face the post-reform out-of-pocket price at any point during that treatment record even if it extended 
into 2012. However, any patient who opened a treatment record for outpatient care in 2012 had to agree to 

pay €100 out of pocket on (at most) two occasions during the duration of the record: the opening and the 

100-minute mark of the treatment record. 

In addition to the cost-sharing reform for specialist mental health services, the single health care-

wide annual deductible was raised from €170 in 2011 to €220 in 2012. The post-reform out-of-pocket 

prices for mental health services were separate from and on top of the health care-wide annual deductible. 

For example, adult patients who required more than 100 minutes of outpatient mental health care over the 

course of a treatment record and did not face other health expenditures went from facing an out-of-pocket 

price of €170 in 2011 to an out-of-pocket price of €420 in 2012. In theory, such patients should have 

opened in 2012 a treatment record with more than 100 total minutes of care if and only if they valued their 

specialist mental health care above €420. Beyond the 100-minute threshold, the reform introduced no 
changes that affected the patient’s decision on the intensive margin, that is, how many minutes of treatment 

to receive during the record. Between 2011 and 2012, other than the reform, there were no changes that 

affected the delivery of specialist mental health care and its potential substitutes, such as primary care or 

medication. 
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Sample Age Restriction 

We measured a patient’s age by subtracting the patient’s birth year from the year when the patient’s 

treatment record was opened. So, those who we assigned an age A were either age A or age A – 1 on the 

date that their treatment record was opened. The reform applied only to patients who were 18 or older on 

the date their treatment record was opened, but we could not determine whether or not the reform applied to 
those we measured as 18 years old. For example, a patient who opened a treatment record on July 1st, 2012 

and had a birth year of 1994 was assigned an age of 18. If that patient had been born before July 1st, 1994, 

that patient would have faced the cost-sharing reform. However, if that patient had been born after July 1st, 

1994, then the patient in fact would have been 17 on the date that the treatment record was opened and 

would not have faced the cost-sharing reform. For this reason, we dropped 18-year-olds from the analysis. 

 

Involuntary Commitment 

Specialist mental health care providers in the Netherlands were mandated by law to report to a central 

database a set of variables describing each treatment record that resulted in a health insurance claim, 

including a three-digit code indicating the type of treatment.7 We identified involuntary civil commitment 

from these codes: “rechterlijke machtiging” (110 and 206), “rechterlijke machtiging met voorwaarden” 

(116 and 211), and “inbewaringstelling” (111). These three types of involuntary civil commitment are 
described in the Dutch law on Bijzondere Opnemingen in Psychiatrische Ziekenhuizen (BOPZ), or special 

commitments in psychiatric hospitals. Rechterlijke machtiging refers to involuntary commitment in a 

psychiatric hospital by a civil court, rechterlijke machtiging met voorwaarden refers to civil court-

mandated treatment with specific conditions to prevent involuntary commitment in a psychiatric hospital, 

and inbewaringstelling refers to urgent involuntary commitment in a psychiatric hospital as mandated by a 

municipal mayor. An additional set of codes, “jeugdstrafrecht” (117 and 212), related to involuntary 

commitment for youths in a criminal (as opposed to civil) law framework. Because forensic mental health 

treatment of adults was provided in a separate provider system and not represented in our data, we dropped 

treatment records with either of those codes from our sample.  

 

Acute Care 

Acute mental health care served individuals who were in crisis, which was formally defined as “an acute 

situation of a patient which makes direct intervention (medically) necessary in order to avert direct danger 

to the person or his/her environment, or to end severe nuisance.” An acute situation was defined as “the 

consequence of a mental disorder, i.e. serious impairment of judgment, and in particular a psychotic 

episode in which behavior is caused by hallucinations or delusions, acute threat of suicide, or severe 

confusion because of organic brain syndrome.”8 Acute mental health care was provided by 24/7 acute 

psychiatry units, and their staff always included psychiatrists, nurses, and ancillary personnel. They 

provided acute care only if they received a request to intervene in the situation or to consult the patient. 

Referrals to acute care came from primary care physicians (40% of referrals), the police (15% of referrals) 

and other agencies such as the patient’s regular therapist or a hospital emergency department (45% of 

referrals). The acute psychiatry units were often embedded within the larger and regionally operating 

mental health institutions, who also ran high intensive care inpatient facilities and organized intensive home 
treatment with the aim to avoid crisis situations or admittances to inpatient facilities. General hospital 

emergency departments had close contact with acute psychiatry units and sometimes served as the home 

base for such facilities.9  

 We used the indicator for acute treatment and the number of days in treatment to identify 

treatment records opened for acute mental health care. An acute treatment record could be either its own 

treatment record, which could last no more than 28 days, or part of a regular treatment record. Because we 

were interested in acute treatment records of individuals who were not already in regular treatment, we 

coded as acute care only those treatment records that both had an indicator for acute treatment and lasted 28 

days or less. We considered a treatment record that was classified both as acute care and involuntary civil 

commitment as the latter.  

 
Categorizing Primary Diagnoses 

Mental health providers in the Netherlands used a diagnostic system, known as DIS codes, to code the 

primary diagnosis for a treatment record. The DIS codes followed the DSM-IV structure precisely. Each 

code began with either “as1” or “as2” to indicate the diagnosis axis and then was followed by a sequence of 

up to five delimited numeric entries. Every additional numeric entry represented an added level of 



© 2017 American Medical Association. All rights reserved. 
 

 

specificity for the diagnosis. For example, as1_6 represented mood disorder, as1_6.02 represented bipolar 

disorder, as1_6.02.01 represented bipolar I disorder, as1_6.02.01.03 represented bipolar I disorder where 

the last episode was manic, and as1_6.02.01.03.05 represented bipolar I disorder where the last episode was 

manic and the patient was partially in remission.  

Each of the 689 observed primary diagnosis codes was an element of a main diagnostic class, 
which we defined as the DIS code collapsed to the first numeric entry after the axis code. For example, 

treatment records with primary diagnosis codes of as1_1.01.01 and as1_1.05.01.03.01 were both elements 

of the as1_1 main diagnostic class. In addition, because mood disorder was such a large class, we separated 

it into depressive disorder (as1_6_01) and bipolar disorder (as1_6_02), and we treated each of those as its 

own main diagnostic class. As a result, each primary diagnosis code was an element of one of 24 main 

diagnostic classes.  

For codes at a sufficiently high level of specificity, the Dutch Health Care Authority provided a 

correspondence between the DIS code and the ICD-10 classification system.10 eTable1 provides for each of 

these main diagnostic classes all of the ICD-10 codes that correspond to any of the specific diagnoses 

within that class. In some cases, different DIS codes corresponded to the same ICD-10 code. We classified 

the primary diagnosis of the treatment record according to the DSM-IV based DIS classification as opposed 

to the ICD-10 classification.  
We excluded from the analysis two main diagnostic classes that were dropped from coverage in 

2012 and 2013: adjustment disorder and the main diagnosis class called “other conditions that may be a 

focus of clinical attention.”11  The interpretation of our results relied on the assumption that those who 

would have been treated for these two main diagnostic classes if these had still been covered did not open a 

treatment record in 2012 that led to a mental health insurance claim. If some of these patients were 

diagnosed differently in 2012 such that their treatment was still covered, then our estimates would 

underestimate the magnitude of the association between the reform and regular mental health care use. For 

example, our estimates would underestimate the decrease in treatment for illnesses like depressive disorder 

and anxiety disorder, which would be expected to be the closest substitute for treatment for adjustment 

disorders or “other conditions that may be a focus of clinical attention.” In addition to these two diagnostic 

classes that were phased out of coverage, we excluded dementia, delirium, or amnesia, which were mostly 
treated outside of the specialist mental health care system.12 

After excluding these, the six most represented main diagnostic classes in the data were: 

depressive disorder; substance-related disorder; anxiety disorder; personality disorder; psychotic disorder; 

disorder first diagnosed in childhood; and bipolar disorder. To be concise, we then pooled into one 

“miscellaneous” category the 13 of those diagnostic classes with the fewest treatment records: other mental 

disorders due to a known physiological condition; somatoform disorder; factitious disorder; dissociative 

disorder; sexual and gender identity disorder; eating disorder; sleeping disorder; impulse control disorder; 

additional codes/no diagnosis; childhood disorder; and all axis 2 disorders excluding personality disorders. 

Finally, we created a separate category for those administrative treatment records missing a diagnosis. The 

resulting nine major diagnosis categories were: depressive disorder; substance-related disorder; anxiety 

disorder; psychotic disorder; personality disorder; missing; disorder first diagnosed in childhood; 

miscellaneous disorder; and bipolar disorder. 
 

Constructing Income Deciles 

To measure a patient’s income decile, we linked the patient’s four-digit postal code to the mean household 

income in 2012 for that postal code13 and the number of inhabitants in 2011 for that postal code.14  We then 

ranked the four-digit postal codes by mean household income and split the sample into 10 income deciles 

with total postal code populations of approximately equal size. Of the 4,940 postal codes we observed in 

our data, we were able to link 3,520 to their mean household income. For privacy reasons, postal codes with 

fewer than 200 residents were excluded from the 2012 income data.  

 

Calculating Treatment Costs 

A tariff schedule provides the nationally set reimbursement amounts for specialist mental health care in the 
Netherlands.15 The amounts were based on the total number of treatment minutes for the record, the type of 

treatment (e.g. acute versus regular) and the primary diagnosis. In addition, there was a daily cost for each 

day of inpatient care that varied based on the intensity of the inpatient treatment. For regular care and acute 

care, the record’s total treatment minutes and primary diagnosis were sufficient to calculate the cost 

associated with those records. For involuntary civil commitment, we counted records with care type of 
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“Rechterlijke Machtiging” or “Inbewaringstelling” (see above) as receiving intensive inpatient care 

according to category E in the tariff schedule, which cost €317.81 per day. We also counted the procedural 

costs of involuntary commitment, which were estimated at €2,538 per record in 2012.16 

 

Baseline Regression Model 
The results presented in Table 2 of the paper were based on an ordinary least squares regression model. The 

model specification was motivated by two goals. First, we wanted to do statistical inference, and in 

particular, to compute confidence intervals for our estimates of how the cost-sharing reform was associated 

with the use of different types of mental health care. Second, we wanted a way to control for factors that 

were correlated with the reform and that could have influenced the number of treatment records opened in 

each year. A simple comparison of the total number of treatment records opened each year met neither of 

these goals. At the same time, we faced an important constraint in choosing a statistical model: we could 

not observe in our data individuals who were not in treatment. Consequently, we were unable to estimate a 

regression model in which individuals were the unit of observation and the outcome variable was a binary 

indicator for being in treatment, because all individuals in our sample would then have had the same 

outcome value.  

To meet our objectives, we chose as the units of observation the calendar days from January 1, 
2010 to December 31, 2012 and as the dependent variable the (scaled) number of treatment records opened 

each day, which we constructed from the individual-level treatment records. The resulting 1,096 daily 

observations for each sample provided ample degrees of freedom for conducting statistical inference and 

computing confidence intervals. In addition, this model allowed us to control for factors other than the 

reform that could have influenced the number of treatment records opened in each year, specifically the fact 

that different years had a different total number of Mondays, Tuesdays, and so forth, and that 2012 was a 

leap year. Finally, for our dependent variable, we counted a treatment record towards the day’s total only if 

the treatment record was opened on that day (as opposed to including records that remained open on that 

day but had been opened earlier). This way, all treatment records that were counted towards the total for a 

given day faced the same cost-sharing regime (i.e. any given day’s total number of treatment records never 

included records both from individuals who faced and individuals who did not face the higher out-of-
pocket price). 

We estimated the following regression equation separately for each outcome: 

 
𝑡 =  𝛽0 + 𝜷1

′ 𝒚 + 𝜷2
′ 𝒅 +  𝜷3

′ 𝒘 +  휀 

 

Scalar 𝑡 denotes the number of daily openings of treatment records, and for the models with coefficients in 

terms of percentages, this scalar was divided by the mean number of daily openings in 2011 (which was 

1,238.8 for adults in regular care) and multiplied by 100. 𝛽0 is a constant, 𝒚 is a 2 × 1 vector with elements 

indicating whether the observation refers to 2010 or 2012 (2011 is the baseline year), 𝒅 is a 365 × 1 vector 

of day-of-the-year dummies, 𝒘 is a 6 × 1 vector of day-of-the-week dummies, and 휀 is the error term. 

The second element of 𝜷1 is our coefficient of interest, which indicates either the percentage point 

or the absolute drop in the mean number of daily openings in 2012 relative to 2011, conditional on control 

variables. We computed Newey-West standard errors.17 We tested 26 hypotheses and used the Bonferroni 

method to account for the multiplicity of inferences.18 By this conservative method, all of our results with 

reported p-values below .0019 were statistically significant at the 5% level.  

 

Difference-in-differences Regression Model 

To account for factors other than the reform that may have influenced use contemporaneously with the 
reform, we estimated a difference-in-differences model which relied on the assumption of common trends 

in relative changes in treatment record openings over time between adults and youths in absence of the 

reform.19 It constructs a counterfactual percentage growth rate from the sample of youths and subtracts this 

from the growth rate of adults while still providing appropriate confidence intervals. The difference-in-

differences model therefore controls for all confounding factors over time that have the same relative 

impacts on adults and youths. If the results from the main analysis and the difference-in-differences models 

were similar because the number of treatment record openings among youths did not change much after the 

reform, we could rule out that other factors apart from the reform were responsible for the differences in 

treatment record openings before and after the reform under the common trends assumption.  



© 2017 American Medical Association. All rights reserved. 
 

 

The difference-in-differences model extends the baseline model by including youths and 

additional terms: 

 

𝒕 =  𝛾0 + 𝜸1
′ 𝒚 + 𝜸2

′ 𝒅 +  𝜸3
′ 𝒘 + 𝜸4

′ 𝒚𝑎 + 𝜸5
′ 𝒅𝑎 +  𝜸6

′ 𝒘𝑎 + 휀 

 

Again, our unit of observation is a day, but 𝒕 is now a 2 × 1 vector. 𝒕 consists of the number of daily 

openings for adults as the first element, and the number of daily openings for youths as the second element, 
both divided by the mean number of daily openings in 2011 (which was 1,238.8 for adults in regular care 

and 335.7 for youths in regular care) and multiplied by 100 to express the results as percentage changes. 

The control variables include interaction terms between the covariates and scalar 𝑎, which is 1 for daily 

openings for adults and 0 for daily openings for youths. The second element of 𝜸4 is our coefficient of 

interest, which indicates either the percentage point or absolute drop in the mean number of daily openings 

in 2012 relative to 2011, conditional on control variables. 

  

Residual Plots Model 

The residual plots presented in Figure 1 and Figure 3 of the paper were based on a regression model which 

modified the baseline model by replacing the year dummies 𝒚 with a vector of holiday dummies 𝒉: 

 

𝑡 =  𝛿0 + 𝜹1
′ 𝒉 + 𝜹2

′ 𝒅 +  𝜹3
′ 𝒘 +  휀 
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eResults. Supplemental Results 

Characteristics of Treatment Records 

In the year before the reform, about 3.4% of the adult population of 13.1 million20 opened a specialist 

mental health care treatment record (excluding those with adjustment disorder or “other conditions that 

may be a focus of clinical attention”) with a provider observed in our data. eFigure 1 shows treatment 
record growth rates between 2004 and 2012. Growth rates for 2004 to 2010 were obtained from secondary 

sources21,22 and growth rates for 2011 and 2012 were calculated using our data. 

Table 1 provides descriptive statistics for the adult sample in regular care. In each year, more 

women than men received treatment, and use peaked between ages 35 and 44. Among the nine major 

diagnosis categories, the most prevalent disorders were depressive disorder, substance-related disorder, and 

anxiety disorder. The least prevalent disorders were disorder first diagnosed in childhood, miscellaneous 

disorder, and bipolar disorder. The number of treatment records missing a primary diagnosis declined 

monotonically from 45,841 in 2010 to 26,110 in 2012. The treatment record system was first introduced in 

2008, so this downward trend in the number of records with a missing diagnosis may reflect that the coding 

of diagnoses improved over time.23 

  Treatment records on average had more total treatment minutes in 2012 than in either 2010 or 

2011. The average treatment record had total treatment minutes of 1,642 (standard deviation, 2,702) in 
2010, 1,703 (SD, 2,586) in 2011, and 1,934 (SD, 2,765) in 2012; the high standard deviations resulted from 

the fact that there were outlier records in each year with a large number of total treatment minutes. We 

offer two theoretical explanations of this empirical fact: first, supply-induced demand (i.e. providers 

encouraged patients to stay in treatment for longer to offset part of the reduced demand for their services) 

and second, compositional differences (i.e. patients who still sought treatment after the reform were more 

severely ill, and thus required more treatment, than those who forewent treatment because of the reform). A 

higher fraction of patients was diagnosed with severe disorders (such as psychotic disorder or bipolar 

disorder) in 2012 than in 2011, which could indicate that the increase in the intensity of care after the 

reform was driven at least in part by compositional differences. 

 

Anticipation Effects  
Individuals could have anticipated the 2012 increase in the out-of-pocket price after the reform was 

announced on July 26, 2011. Consequently, it was possible that individuals who would otherwise have 

opened a treatment record in the first months of 2012, instead chose to start treatment in the final months of 

2011 to avoid the post-reform out-of-pocket prices. Figure 2b shows some evidence of anticipation by 

those with on average less severe diagnoses. After the reform was announced on July 26 of 2011, there was 

a relative rise in treatment openings among patients in treatment for depressive disorder and anxiety 

disorder, but there was no evidence of anticipation among patients in treatment for psychotic disorder, 

substance-related disorder, or personality disorder. 

We further investigated the presence of such anticipation effects by estimating the baseline 

regression model on the adult subsample of regular treatment records opened between March 1 and July 26 

of each year. The decrease of 8.7% (95% CI, -10.9 to -6.5; P<.001) was slightly lower compared with our 

main specification but remained substantial and statistically significant. 
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eFigure. Growth Rates Between 2004 and 2012 
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eTable 1. Diagnosis Codesa 

 
DIS 
Code 

DIS Diagnosis ICD 10 Codes 

as1_1 Disorder first diagnosed 
in childhood  

F80.0-2, F80.9, F81.0, F81.2, F81.8-9, F82, F84.0, 
F84.2-3, F84.5, F84.9, F90.0, F90.9, F91.3, F91.8-9, 
F93.0, F94.0, F94.1-2, F94.x, F95.0-2, F95.9, F98.0-5, 
F98.8-9, R15 

as1_2 Delirium, dementia, and 
amnesia 

F00.xx, F01.80-81, F01.83, F01.xx, F02.00, F02.10, 
F02.2-4, F02.8, F03, F04, F05.5, F05.9, F06.9, F10.03, 
F10.4, F10.6, F10.73, F11.03, F12.03, F13.03, F13.4, 
F13.6, F13.73, F14.03, F15.03, F16.03, F18.03, F18.73, 
F19.03, F19.4, F19.6, F19.73, R41.3 

as1_3 Other mental disorder 
due to a known 
physiological condition 

F06.1, F07.0, F09 

as1_4 Substance-related 
disorder 

F10.03, F10.1, F10.2x, F10.4, F10.51-52, F10.6, F10.73, 
F10.8-9, F11.00, F11.03-04, F11.08-09, F11.1, F11.2x, 
F11.3, F11.51-52, F12, F12.00, F12.03-04, F12.1, 
F12.2x, F12.51-52, F12.8-9, F13.00, F13.03, F13.1, 
F13.2x, F13.3-4, F13.51-52, F13.6, F13.73, F13.8-9, 
F14.00, F14.03-04, F14.1, F14.2x, F14.3, F14.51-52, 
F14.8-9, F15.00, F15.03-04, F15.1, F15.2x, F15.3, 
F15.51-52, F15.8-9, F16.00, F16.03, F16.1, F16.2x, 
F16.51-52, F16.70, F16.8-9, F17.2x, F17.3, F17.9, 
F18.00, F18.03, F18.1, F18.2x, F18.51-52, F18.73, 
F18.8-9, F19.00, F19.03-04, F19.1, F19.2x, F19.3, 
F19.51-52, F19.6, F19.73, F19.8-9 

as1_5 Psychotic disorder F06.0, F06.2, F06.x, F10.51-52, F11.51-52, F12.51-52, 
F13.51-52, F14.51-52, F15.51-52, F16.51-52, F18.51-52, 
F19.51-52, F20, F20.00, F20.02-05, F20.08-09, F20.0x, 
F20.10, F20.12-15, F20.18-19, F20.1x, F20.20, F20.22-
25, F20.28-29, F20.2x, F20.30-35, F20.38-39, F20.3x, 
F20.50, F20.52-55, F20.58-59, F20.5x, F20.8, F22.00, 
F23.80-81, F23.8x, F24, F25.0-1, F25.x, F29 

as1_6.01 Depressive disorder F32.0-4, F32.9, F32.x, F33.0-4, F33.9, F33.x, F34.1 

as1_6.02 Bipolar disorder F06.30, F06.32-33, F06.xx, F10.8, F11.8, F13.8, F14.8, 
F15.8, F16.8, F18.8, F19.8, F30.1-2, F30.7, F30.9, 
F30.x, F31.0-9, F31.x, F34.0, F39 

as1_7 Anxiety disorder F06.4, F10.8, F12.8, F13.8, F14.8, F15.8, F16.8, F18.8, 
F19.8, F40.00-01, F40.1-2, F41.0-1, F41.9, F42.8, F43.0-
1 

as1_8 Somatoform disorder F44.4-7, F44.x, F45.0, F45.1-2, F45.4, F45.9 

as1_9 Factitious disorder F68.1 

as1_10 Dissociative disorder F44.0, F44.1, F44.81, F44.9, F48.1 

as1_11 Sexual and gender 
identity disorder 

F10.8, F11.8, F13.8, F14.8, F15.8, F19.8, F52.0, F52.10, 
F52.2-6, F52.9, F64.0, F64.2, F64.9, F65.0-5, F65.8-9, 
N48.4, N50.8, N94.1, N94.8 

as1_12 Eating disorder F50.0, F50.2, F50.9 

as1_13 Sleep disorder F10.8, F11.8, F13.8, F14.8, F15.8, F19.8, F47.x, F51.0, 
F51.1, F51.2, F51.3, F51.4, F51.5, F51.8, F51.9, G47.0, 
G47.1, G47.3, G47.4, G47.8 

as1_14 Impulse control disorder F63.0-3, F63.8, F63.9 

as1_15 Adjustment disorder F43.20, F43.22, F43.24-25, F43.28, F43.9 

as1_17 Other condition that may F54, F93.3, F93.8, G21.0-1, G24.0, G25.1, G25.9, 
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be a focus of clinical 
attention 

R41.8, T74.0-2, T88.7, Y04-05, Y06.1, Z55.8, Z56.7, 
Z60.0, Z60.3, Z61.4-6, Z61.x, Z62.4, Z63.0, Z63.4, 
Z63.7-9, Z71.8, Z72.8, Z76.5, Z91.1 

as1_18 Additional code / no 
diagnosis 

F99, R69, Z03.2 

as1_19 Childhood disorder  NA 

as2_01 Intellectual disability F70.9, F71.9, F72.9, F73.9, F79.9 

as2_16 Personality disorder F21, F60.0-9 

as2_17 Other condition that may 
be a focus of clinical 
attention 

R41.8 

as2_18 Additional code / no 
diagnosis 

F99, R46.8, Z03.2 

as2_19 Relationship problem NA 
aConsecutive codes are abbreviated (e.g. “F80.0-2” represents the three codes F80.0, F80.1, and F80.2).  
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eTable 2. Characteristics of the Regular Treatment Sample and Sizes for the Involuntary 
Commitment and Acute Care Samples Among Youthsa 

  No. (%) of Treatment Records 

Characteristic 2010 2011 2012 

Total No. of regular treatment records 31,415 
 

31,665 
 

32,467 
 

Sex 

  Male 18,795 (59.8) 18,727 (59.1) 18,370 (56.6) 

  Female 12,620 (40.2) 12,938 (40.9) 14,097 (43.4) 

Diagnosis 

  Depressive disorder 
 

2,123 (6.8) 2,337 (7.4) 2,901 (8.9) 

  Substance-related disorder 1,247 (4.0) 1,199 (3.8) 1,001 (3.1) 
 

  Anxiety disorder 3,110 (9.9) 3,262 (10.3) 3,672 (11.2) 
 

  Psychotic disorder 332 (1.1) 289 (.9) 247 (.8) 
 

  Personality disorder 328 (1.0) 334 (1.1) 353 (1.1) 
 

  Missing 3,128 (10.0) 3,002 (9.5) 2,459 (7.6) 
 

  Disorder first diagnosed in childhood 18,771 (59.8) 18,904 (59.7) 19,225 (59.2) 
 

  Miscellaneous disorder 2,212 (7.0) 2,127 (6.7) 2,235 (6.9) 
 

  Bipolar disorder 164 (.5) 211 (.7) 374 (1.2) 
 

Total time of treatment record, min 

  ≤500 13,445 (42.8) 13,367 (42.2) 11,979 (36.9) 
 

  501-1500  7,901 (25.2) 8,017 (25.3) 8,433 (26.0) 
 

  1501-2500 3,985 (12.7) 3,872 (12.2) 4,262 (13.1) 
 

  >2500 6,084 (19.4) 6,409 (20.2) 7,793 (24.0) 
 

Other treatment records 

  Involuntary commitment 26 27 27 

  Acute treatment 907 892 873 
a All samples contain only youths. 
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eTable 3. Absolute Mental Health Care Use, Downstream Effects, and Heterogeneity Among 
Adultsa 

 Variable Daily Openings in 
2011, Mean (SD) 

Change Between 2011 and 

2012 (95% CI)b 

P Value 

Type of care 

  Regular 1238.8 (588.3) -165.7 (-197.8 to -133.6) <.001 

  Commitment 3.0 (2.5) 2.9 (2.6 to 3.2) <.001 

  Acute 54.6 (15.0) 13.7 (11.3 to 16.1) <.001 

Regular treatment by income decile 

  1st  216.8 (94.0) -35.3 (-41.3 to -29.3) <.001 

  2nd  183.2 (87.3) -26.9 (-32.0 to -21.8) <.001 

  3rd  149.7 (70.7) -20.6 (-24.5 to -16.7) <.001 

  4th  123.7 (62.3) -15.6 (-18.7 to -12.4) <.001 

  5th  112.3 (57.8) -15.5 (-18.6 to -12.4) <.001 

  6th  98.0 (52.8) -11.4 (-14.2 to -8.7) <.001 

  7th  93.6 (46.8) -11.3 (-13.4 to -9.2) <.001 

  8th  85.8 (48.6) -9.8 (-12.5 to -7.1) <.001 

  9th  83.8 (44.5) -8.6 (-11.1 to -6.1) <.001 

  10th  80.2 (41.7) -9.1 (-11.7 to -6.5) <.001 

Regular treatment by diagnosis 

  Depressive disorder 246.2 (116.4) -33.9 (-42.1 to -25.7) <.001 

  Anxiety disorder 164.8 (75.4) -21.6 (-26.7 to -16.4) <.001 

  Substance-related 
  disorder 

161.3 (78.4) -17.4 (-21.3 to -13.6) <.001 

  Personality disorder 153.2 (74.5) -11.3 (-15.6 to -7.0) <.001 

  Psychotic disorder 148.3 (129.8) -15.7 (-21.5 to-10.0) <.001 

  Missing 108.1 (69.6) -36.7 (-36.7 to -33.6) <.001 

  Disorder first    
  diagnosed in    
  childhood 

105.9 (47.6) -11.4 (-14.1 to -8.7) <.001 

  Miscellaneous 
  disorder 

87.7 (41.6) -13.6 (-15.9 to -11.3) <.001 

  Bipolar disorder 63.4 (59.5) -4.1 (-6.5 to -1.7) <.001 
a Ordinary least squares regression of daily openings of treatment records on year, day-of-the-week, and day-of-the-year 

indicator variables. All samples contain only adults. 
b Estimated coefficient on the indicator for the year 2012. Coefficients on the indicators for 2010, day of the year, and day 

of the week not shown. 
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eTable 4. Mental Health Care Use, Downstream Effects, and Heterogeneity Among Youthsa 

Variable Daily openings in 
2011, Mean (SD) 

% Change Between 2011 
and 2012 (95% CI), %b 

P Value 

Type of Care 

  Regular 86.8 (42.1) 2.4 (.6 to 4.1) .009 

  Commitment .1 (.3) .1 (-41.1 to 41.3) .996 

  Acute 2.4 (1.8) -2.3 (-11.8 to 7.1) .627 

Regular treatment by income decile 

  1st  8.9 (5.5) .5 (-3.5 to 4.4) .815 

  2nd  8.4 (5.0) 2.3 (-2.3 to 6.9) .324 

  3rd  8.7 (5.0) 6.1 (2.6 to 9.6) <.001 

  4th  8.4 (5.0) 3.1 (-.9 to 7.1) .126 

  5th  8.3 (5.3) 5.5 (1.5 to 9.6) .008 

  6th  8.4 (4.9) 3.2 (-.7 to 7.1) .108 

  7th  9.4 (5.3) -.2 (-3.9 to 3.5) .914 

  8th  8.7 (5.0) -.1 (-3.6 to 3.3) .933 

  9th  8.5 (5.2) 4.2 (-.2 to 8.6) .061 

  10th  8.3 (4.8) .1 (-3.6 to 3.8) .962 

Regular treatment by diagnosis 

  Depressive disorder 6.4 (4.3) 24.0 (18.3 to 29.7) <.001 

  Anxiety disorder 8.9 (5.7) 12.4 (8.7 to 16.1) <.001 

  Substance-related disorder 3.3 (2.8) -16.5 (-22.5 to -10.5) <.001 

  Personality disorder .9 (1.1) 4.8 (-7.5 to 17.1) .441 

  Psychotic disorder .8 (1.0) -14.9 (-26.0 to -3.7) .009 

  Missing 8.2 (6.2) -18.2 (-23.2 to -13.2) <.001 

  Disorder first diagnosed in 
  childhood 

51.8 (24.4) 1.5 (-.4 to 3.4) .115 

  Miscellaneous disorder 5.8 (4.0) 4.9 (.2 to 9.5) .040 

  Bipolar disorder .6 (.8) 76.9 (58.0 to 95.8) <.001 
a Ordinary least squares regression of daily openings of treatment records divided by mean daily openings in 2011 on 
year, day-of-the-week, and day-of-the-year indicator variables. All samples contain only youths. 
b Estimated coefficient on the indicator for the year 2012. Coefficients on the indicators for 2010, day of the year, and day 
of the week not shown. 
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eTable 5. Absolute Mental Health Care Use, Downstream Effects, and Heterogeneity Among 
Youthsa 

 Variable Daily openings in 
2011, Mean (SD) 

Change Between 2011 

and 2012 (95% CI)b 

P Value 

Type of care 

  Regular 86.8 (42.1) 2.0 (0.5 to 3.6) .009 

  Commitment .1 (.3) .0 (.0 to .0) .996 

  Acute 2.4 (1.8) -.1 (-.3 to .2) .627 

Regular treatment by income decile 

  1st  8.9 (5.5) .0 (-.3 to .4) .815 

  2nd  8.4 (5.0) .2 (-.2 to .6) .324 

  3rd  8.7 (5.0) .5 (.2 to .8) <.001 

  4th  8.4 (5.0) .3 (-.1 to .6) .126 

  5th  8.3 (5.3) .5 (.1 to .8) .008 

  6th  8.4 (4.9) .3 (-.1 to .6) .108 

  7th  9.4 (5.3) .0 (-.4 to .3) .914 

  8th  8.7 (5.0) .0 (-.3 to .3) .933 

  9th  8.5 (5.2) .4 (.0 to .7) .061 

  10th  8.3 (4.8) .0 (-.3 to .3) .962 

Regular treatment by diagnosis 

  Depressive disorder 6.4 (4.3) 1.5 (1.2 to 1.9) <.001 

  Anxiety disorder 8.9 (5.7) 1.1 (.8 to 1.4) <.001 

  Substance-related disorder 3.3 (2.8) -.5 (-.7 to -.3) <.001 

  Personality disorder .9 (1.1) .0 (-.1 to .2) .441 

  Psychotic disorder .8 (1.0) -.1 (-.2 to .0) .009 

  Missing 8.2 (6.2) -1.5 (-1.9 to -1.1) <.001 

  Disorder first diagn. In 
  childhood 

51.8 (24.4) .8 (-.2 to 1.8) .114 

  Miscellaneous disorder 5.8 (4.0) .3 (.0 to .6) .040 

  Bipolar disorder .6 (.8) .4 (.3 to .6) <.001 
a Ordinary least squares regression of daily openings of treatment records on year, day-of-the-week, and day-of-the-year 
indicator variables. All samples contain only youths. 
b Estimated coefficient on the indicator for the year 2012. Coefficients on the indicators for 2010, day of the year, and day 
of the week not shown. 
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eTable 6. Differences of Coefficients by Income Decilea 
 1st  2nd  3rd  4th  5th  6th  7th  8th  9th  10th  

1st   1.57 2.52 3.67** 2.46 4.59*** 4.15*** 4.86*** 6.04*** 4.93*** 

2nd  -1.57  .95 2.09 .89 3.02* 2.57* 3.28** 4.46*** 3.35** 

3rd  -2.52 -.95  1.14 -.06 .07 1.62 2.33 3.52** 2.40 

4th  -3.67** -2.09 -1.14  -1.21 .92 .48 1.19 2.37 1.26 

5th  -2.46 -.89 .06 1.21  2.13 1.69 2.40 3.58** 2.47 

6th  -4.59*** -3.02* -2.07 -.92 -2.13  -.44 .27 1.45 .33 

7th  -4.15*** -2.57* -1.62 -.48 -1.69 .44  .71 1.89 .78 

8th  -4.86*** -3.28** -2.33 -1.19 -2.40 -.27 -.71  1.18  .07 

9th  -6.04*** -4.46*** -3.52** -2.37 -3.58** -1.45 -1.89 -1.18  -1.11 

10th  -4.93*** -3.35** -2.40 -1.26 -2.47 -.33 -.78 -.07  1.11  
a Ordinary least squares regressions of daily openings of treatment records on year, day-of-the-week, and day-of-the-year 

indicator variables, income decile dummies, and interactions between the income dummies and all other covariates. Each 
column shows the coefficient of the interaction between 2012 and the respective income deciles from one regression 
equation, relative to the omitted income decile. *** p<.01, ** p<.05, * p<.1. 
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eTable 7. Differences of Coefficients by Diagnosisa 

 Bipo. Pers. Subs. Psych. Childh. Anx. Depr. Misc. Miss. 

Bipo.  -.90 -4.32** -4.11** -4.28** -6.60*** -7.29*** -9.03*** -27.43*** 

Pers. .90  -3.42* -3.21* -3.38* -5.70*** -6.39*** -8.13*** -26.53*** 

Subs. 4.32** 3.42*  .21 .03 -2.28 -2.97* -4.72*** -23.11*** 

Psych. 4.11** 3.21* -.21  -.18 -2.49 -3.18* -4.93*** -23.32*** 

Childh. 4.28** 3.38* -.03 .18  -2.32 -3.01* -4.75*** -23.15*** 

Anx. 6.60*** 5.70*** 2.28 2.49 2.32  -.69 -2.43 -20.83*** 

Depr. 7.29*** 6.39*** 2.97* 3.18* 3.01* .69  -1.74 -20.14*** 

Misc. 9.03*** 8.13*** 4.72*** 4.93*** 4.75*** 2.43 1.74  -18.40*** 

Miss. 27.43*** 26.53*** 23.11*** 23.32*** 23.15*** 20.83*** 20.14*** 18.40***  
a Ordinary least squares regressions of daily openings of treatment records on year, day-of-the-week, and day-of-the-year 

indicator variables, diagnosis dummies, and interactions between the income dummies and all other covariates. Each 
column shows the coefficient of the interaction between 2012 and the respective diagnoses from one regression equation, 
relative to the omitted income decile. *** p<.01, ** p<.05, * p<.1. 
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eDiscussion. Supplemental Discussion 

Evaluating Substitution towards Primary Care 

A recent report by the Trimbos Institute, a non-profit center in the Netherlands that researches mental 

health and addiction, provides three facts that suggest patients did not substitute towards primary care 

physicians (PCPs) or non-specialist mental health care after the out-of-pocket price of specialist mental 
health care increased in 2012.1 First, the fraction of patients who consulted a PCP or received care from a 

PCP’s nurse for mental health issues dropped from 10% in 2011 to 9.5% in 2012. This finding suggests that 

any potential shift from specialist mental health care to the PCP was outdone by a reduction in mental-

health-related PCP consultations (e.g. individuals may have been less likely to request referrals from the 

PCP because they knew they would be unwilling to pay the 2012 out-of-pocket price for treatment from a 

mental health care specialist). Second, the average number of PCP visits for patients with mental health 

issues decreased slightly from 2.65 in 2011 to 2.62 in 2012. Third, the number of individuals using non-

specialist mental health care (offered by psychologists with a postgraduate degree to patients with low-

complexity mental health problems for up to 5 or 8 visits) decreased slightly from 16.1 patients per 1,000 

residents in 2011 to 15.8 in 2012.  
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