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1 | INTRODUCTION
1.1 | Motivation

Mental health care is known to be subject to higher rates of co-payment as well as higher price elasticities, compared to phys-
ical health care (Frank & McGuire, 2000). This dilemma renders undertreatment of mental health care a likely scenario in
many health care systems (Kessler et al., 2007). Further, health economics' research in mental health is limited, in particular
childhood mental health and the “missing middle” years of adolescence, as emphasized in a recent paper by Currie (2020).
Indeed, the importance of adolescent's mental health and wellbeing is increasingly recognized. Globally, an estimated
10%—20% of adolescents experience mental health conditions, although many remain underdiagnosed and undertreated (Kessler
et al., 2007). The most prevalent mental disorders are depression and anxiety, which together are estimated to affect nearly 1 in
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10 people worldwide (UNSTATS, 2017). These conditions may have fatal consequences: the WHO reports that an estimated
62,000 adolescents died in 2016 as a result of self-harm and that suicide is the third leading cause of death in older adolescents
(15-19 years) (WHO, 2020). The United Nations sustainable development goals include reduction of suicide mortality rates
(UNSTATS, 2017), rendering focus on access to effective mental health care even more important. Although low and middle
income countries may face the largest challenges, data from 2006 from Denmark, a high income country with universal health-
care coverage, show that attempted suicide was the most common cause of hospital admissions among 15-34 years old, and that
suicide was among the most common causes of death in this age group (Christoffersen, 2009).

There is compelling evidence of moral hazard in health insurance—that is, individuals, on average, consume less health care
when out of pocket payments increase (Einav & Finkelstein, 2018). This literature relates to the relation between consumption
and co-payment. Increased consumption following a decrease in co-payment may, as noted above, reflect previous undercon-
sumption or moral hazard. A number of studies indicate that the rate of co-payment on mental health care is associated with
suicide (O'Reilly et al., 2020). This association may indicate that a high co-payment leads to underconsumption and through
this to worse mental health. Hence there is a link between co-payment and suicide because co-payment is expected to affect
mental health care use and mental health care use is expected to affect suicide attempts and suicide. Adolescents may be extra
vulnerable to co-payment because they either have low income due to just having entered the labor market, or because they are
still dependent on their parents' financial support. Furthermore, mental health is often associated with stigma which may be
more pronounced among adolescents.

1.2 | Aim of this study

In this paper we study the effects of abolishing the co-payment for psychologist treatment of anxiety or depression in adoles-
cents 18-21 years of age. We assess consumption effects by studying the effect of the policy change on use of psychologist
treatment for anxiety and depression. Furthermore, we assess if the change in co-payment causes spill over effects on other
mental health care services (outpatient psychiatric care, anti-depressant prescription drugs, talk therapy offered by the patients'
General Practitioner [GP]). Finally, we assess if any changes in use of mental health care following the new insurance structure
impact on the level of suicide attempts.

1.3 | Previous literature

Important knowledge has been gained from changes in insurance coverage of adolescents in the US. Effects of both improved
and reduced coverage have been analyzed and studies generally suggest that adolescents covered by their parents' health insur-
ance have higher use of mental health care compared to adolescents not covered by parents' insurance. for example, Anderson
et al. (2012) and Anderson et al. (2014) study the impact of adolescents losing coverage of their parents' insurance at the age of
19 and 23. They find that adolescents aging out of their parents health insurance incur a 40% reduction in emergency depart-
ment visits and a 61% reduction in inpatient hospital admissions (Anderson et al., 2012).

Since the “Affordable Care Act (ACA) Young Adult Mandate” allowed adolescents to regain access to parents' insurance,
studies have been able to show that access to parents' health insurance led to an increase in somatic inpatient admissions of
3.5% and a substantially larger increase in mental health visits (9%) (Akosa Antwi et al., 2015). This supports the hypothesis
of higher price elasticities for mental health care compared to somatic health care, at least for adolescents. Contrary to these
findings, several studies find low impact on admissions of the insurance expansion in Massachusetts in 2007 (Kolstad &
Kowalski, 2012; Meara et al., 2014).

The impact of insurance coverage of mental health care on suicide has been analyzed by O'Reilly et al. (2020) and
Lang (2013). Lang (2013) shows that those US states that introduced parity laws ensuring the same level of coverage for mental
health care as for somatic care, experienced a 5% reduction in suicide.

Few studies from European settings exist, although a couple of studies assess the effect of increases in mental health
co-payment for adults in the Netherlands in 2012. They find that the increases in co-payment incurred a reduction in use of
psychologist and psychiatric outpatient care but an increase in prescription medications and acute psychiatric care (Lambregts
& van Vliet, 2018; Lopes et al., 2022; van der Lee, de Haan, & Beekman, 2019).

To summarize the evidence from the literature discussed above we claim that increased access, via reduced co-payment may
have positive effects on mental health and well-being. Most of the evidence is written from a US setting and only few studies
assess the effects of changes in use of care on mental health and well-being as measured by suicide attempt or suicide.
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1.4 | Contribution

This paper contributes to the scarce health economics literature on adolescents' mental health and adds to the literature on
co-payment and insurance coverage in mental health care use. Our contribution has three dimensions. First, we provide evidence
of demand response to reduced co-payment in a European context with full coverage on most mental health care services but not
on first-line psychologist treatment. As the new insurance coverage is offered to all citizens, we do not face the adverse selec-
tion issues often present in studies of systems based on private health insurance. Second, our analysis is based on nationwide
high-quality individual level data with full population, which renders selection bias based on sociodemographic differences
between treatment and control groups a minor problem. The rich data set allows for the inclusion of within-individual variation
for individuals turning 18 and hence becoming exposed to the change in co-payment within the study period. Third, we can
assess spill over effects on other mental health care services as well as on suicide attempts, which may be regarded as a proxy
for the mental well-being of the population.

Our results show that reducing co-payment from 40% to zero almost doubles the use of psychologist treatment. In the
heterogeneity analysis we find evidence of higher effects on adolescents from families with lower income, indicating that
reduced co-payments may increase equality in access. We also see that the magnitudes of the effects are higher for individuals
listed with GPs with a reluctant referral style, indicating that these GPs behavior are affected by patient co-payment rates. The
increase in psychologist treatment involves moderately positive spill over effects on outpatient psychiatric care (7.5% increase)
and on prescription of antidepressants (11.6% increase). Hence, reducing co-payments on psychologist treatment increases use
of mental health services not directly affected by the changed co-payments. Interestingly, we find evidence of significant reduc-
tions in suicide attempts in the age group affected by the abolishment of co-payment — primarily among high-income women
and low-income men. This indicates that better access to mental health care for adolescents may have a positive impact on their
mental health and well-being.

2 | CONTEXT

The Danish Health Care system is largely tax financed. Eighty-four percent of total health expenditures in Denmark are
covered by the government, 14% through out of pocket payments and just two percent by voluntary private health insurance
(OECD, 2019).

Primary and secondary health care, including psychiatric care, is free at the point of delivery. Other services delivered
outside of hospitals such as dental care, physiotherapy and psychologist treatment are subject to co-payments with some
exceptions. The co-payment rate for psychologist treatment is 40% upon referral from a GP. The co-payment scheme covers
psychologist treatment for anxiety or depression and other treatments, including treatment after traumatic experiences. Medi-
cines prescribed in primary health care, for example, by a GP, are also subject to co-payments although by a decreasing rate and
with an annual maximum expenditure per capita of around €600, while medicines prescribed at hospitals are free at the point of
delivery (Olejaz et al., 2012). An important feature of the Danish health care system is that GPs act as gatekeepers for special-
ized care, including psychologists. This means that patients have open and fully covered access to their GP but that access to
specialized care needs to be based on a referral from the GP. Hence, access to reimbursed psychologist treatment needs to go
through the GP, thus incurring the possibility that the GP referral style has an impact on access. Furthermore, psychologists
are spread geographically uneven across the country, causing a potential barrier for patients. Some studies on populations with
known symptoms of anxiety and depression find that individuals with longer distances to mental health providers have lower
utilization (Packness et al., 2017, 2021). The combination of financial and distance barriers may be important, and studies
have shown that an increase in distance to the nearest psychologist by 5 km involve as much as 11% lower use of psychologist
treatment for individuals having low income (Packness et al., 2017). Hence, co-payment may incur heterogenous effects in the
presence of distance barriers.

GP's can offer talk therapy to their patients, at no co-payment, which to some extent may substitute psychologist treatment.
All GP's and psychiatrists can prescribe antidepressants, while psychologists are not allowed to prescribe any medication.

Private health insurance only covers around two percent of the total health care market and predominantly takes two forms.
The first, being the non-profit health insurance company “danmark”, is purchased by consumers and covers psychologist
treatment with a fixed amount of around €40 per consultation (approximately 30% of the total fee), provided it is already reim-
bursed by the public health insurance. Children up to the age of 16 are covered by their parents' insurance. The second form of
insurance scheme is for-profit and predominantly employer-paid by private sector employers. This type of insurance is mostly



KRUSE ET AL. Health, _Wl LEYJ_%

Economics

used for privately paid surgery (48% in 2018), physiotherapy, chiropractic treatment and similar (32%) and to a lesser extent
psychologist and psychiatrist treatment (15%) (Olsen & Kristensen, 2021). Only few of these insurances cover the children of
the insured.

2.1 | The natural experiment

In this paper we study the effect of a natural experiment, where one group gained full public insurance coverage of psychologist
treatment for anxiety and depression upon referral from a GP. When a GP refers a patient to psychologist treatment, they register
the reason for referral. The reason for referral could be anxiety, depression, or a list of trauma-related other causes (victim of
robbery, rape, violence; traffic injury or other trauma; death of close relative etc.). Until July 2018 psychologist treatment was
subject to a 40% co-payment rate for all age groups, although only patients aged 18 and older could be referred for treatment
of anxiety or depression. The rate of co-payment was approximately €50 per consultation (40%) resulting in an out-of-pocket
payment of €600 for a course of the maximum of 12 consultations. From July 2018 the Danish government introduced a pilot
phase removing all co-payments on psychologist treatment for adolescents between the age of 18 and 21! for anxiety and
depression only.

The exact range of the age interval covered by this policy change was decided for budgetary reasons, which allows us to
assume that age groups close to this interval are comparable in terms of their risk of mental health problems and need for
psychologist treatment for anxiety and depression. This provides an excellent opportunity to assess the effect of co-payment
on utilization of psychologist treatment, the spill over effects on other mental health care services and the effect on suicide
attempts. As the experiment is based on a public insurance scheme that applies to all individuals in the given age group after
July 2018, we do not face problems related to adverse selection, which is otherwise common in studies based on private insur-
ance programs.

3 | DATA

This study is based on a nationwide population of all individuals living in Denmark and born between 1994 and 2004. The
population is followed from July 2014 until December 2020 or until they reach age 24. Individuals enter the population when
they turn 16 or if they immigrate and receive a Danish social security number (usually granted upon approved permanent
or temporary residence). We use a combined control group of adolescents and young adults at both ends of the treated age
band. that is, we use 16 to 17-year-olds and 22 to 23-year-olds as controls. This leaves the control group as close in age to the
exposed as possible. Also, the analysis includes a large number of individuals who start as unexposed (16 to 17-years-old) but
become exposed in our follow-up period and includes individuals above the 18-21-year threshold (22-23 years of age) as well.
The patient months of individuals turning 22 after the policy change (i.e., being part of the treatment group before turning 22)
are omitted from the control group, because there may be lasting treatment effects which could bias the control group. However,
a sensitivity analysis (not reported) showed that the decision to remove this group is not important for our results. An overview
of the population by birth cohorts is presented in the Figure 1. The blue shaded areas show the person months that are censored
due to individuals being too young (<16 years of age), too old (>23 years of age) or are aging out of exposure (turning 22 years
of age after having been exposed).

Individuals' health care utilization across primary and secondary care can be tracked using the unique social security
number, hence individuals can be followed over time. Health care utilization is measured at the monthly level. The population
amounts to approximately 1.2 million individuals and a total of 51 million patient months of observations.

The abolishment of co-payment only applied to citizens in the age interval 18-21. As common in the literature, we use
age groups close to this interval as the counterfactual. Age groups below 18-year of age (e.g., 16 to 17-year of age) and above
21-year of age (e.g., 22 to 23-year of age) are used under the identifying assumption that no differences in risk of anxiety or
depression nor in need for psychologist treatment exist. Although we have no reason to believe that this assumption is violated,
a number of points relating to the use of these age groups as controls can be raised. For the younger part of the control group
(16 to 17-year of age), the analysis is challenged by the fact that Danish health law specifies that the responsibility for psychiat-
ric care is transferred from child psychiatry to adult psychiatry by the age of 18. Hence psychiatric health care utilization may
change at this exact age because some providers may be reluctant to refer adolescents to adult psychiatric care. On the other
hand, an advantage of using the younger age group as control is that during the total time period of six and a half years (July
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FIGURE 1 Illustration of the study population. The birth cohorts are displayed on the y-axis, and the development over time on the x-axis.
Before July 2018, the entire population aged 16+ are counterfactual (controls), while after July 2018, individuals aged 18-21 are treated(gray),
16-17 and 22-23 are counterfactual, and individuals aged 24+ are censored(blue). In addition, individuals, that have been treated (aged less than 22
in July 2018) but age out of the intervention, are censored as well(blue)

2014-2020) a high number of these individuals turn 18, thus allowing us to observe these individuals as both unexposed and
exposed (once they turn 18) which contributes to the analysis with within-individual variation.

Our outcome variables are obtained from linking data from several nationwide Danish administrative healthcare registers to
the population, including: The National Patient Register (Lynge et al., 2011); the National Health Service Register (Andersen
et al., 2011); the National Prescription Register (Kildemoes et al., 2011; Pottegard et al., 2017). To assess the hypothesis that
use of psychologist treatment will increase, we extract data on use of all psychologist treatment being subject to a referral option
of anxiety or depression from the National Health Service Register. All outcome variables are coded as binary measures at
individual monthly level. that is, for all months and for all individuals, we register if the individual used the given health service
(psychologist [AD], psychologist [other], outpatient psychiatrists, antidepressant prescription) or if they had a suicide attempt.
The latter is identified using contacts to somatic or psychiatric emergency departments (A&E) with attempted suicide as cause.
Thus, death by suicide, and attempted suicides that were not reported to an A&E, were not included.

4 | METHODS

Exposure to the new insurance coverage is defined by two thresholds: an age threshold (18 < age < 21) and a time thresh-
old (after July 1, 2018). As is common in the literature, we use a difference-in-difference (DD) approach with individuals in
age intervals close to the exposed as control group (Akosa Antwi et al., 2015; Kolstad & Kowalski, 2012; Lambregts & van
Vliet, 2018; O'Reilly et al., 2020; van der Lee et al., 2019). Our main identifying variation is at the individual level over age and
time. Our basic model is thus a standard two way fixed effect model (2WFE):

Y = Aageir18-21 + ¥ D juty,ys + B (Dijulysys * ageir18-21) + ai + month: + year: + €ir, (D

where Yf is the outcome of interest for individual i at time ¢ for gender g. age;; 13—21 is a dummy variable that equals 1 when an
individual is in the age interval 18 to 21-year. Hence, this dummy variable turns 1 in the month each individual turns 18 and
turns 0 again when each individual turns 22. Dy j,;, 2018 is a dummy variable equal to 1 for all observations after July 2018 and
@i, month; and year; are individual-, month- and year-fixed effects, respectively. D; j.1, 2018 * age;;,18-21 define the interaction
of being in the exposed age interval in the exposed time-interval. Hence, f is the treatment effect of interest estimating the

causal effect of removing co-payment for psychologist treatment on Yl‘tg . Notice that because we follow individuals over time
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and exposure is defined in two dimensions (age and time), our dataset includes observations of individuals that at some points
of time are in the exposed age interval but outside the time exposure. Hence, age; 13—21 will not be perfectly correlated with
the individual fixed effects. As the estimates from the 2WFE have been shown to be a weighted average of all possible 2 x 2
DD estimators in the dataset including 2 x 2 DDs using early treated as controls for later treated (Goodman-Bacon, 2021), we
have used the estimator proposed by (Callaway & Sant’Anna, 2021), CS difference in difference (CSDID), to assess if this is
a problem in our case. With many groups (G) and many time periods we randomly select 10% of the individuals from each
group to make the estimator run reasonably fast. We use the doubly robust inverse probability weighting (dripw) method with
50 reputations for estimating wildbootstrap standard errors (Sant’Anna & Zhao, 2020).

In line with Akosa Antwi et al. (2015) and Kolstad and Kowalski (2012), we apply linear probability models to estimate
model (1). As our model only includes dummy variables as covariates, we basically estimate a non-parametric model and are
not bounded by any linearity assumptions (Lechner, 2010). As discussed in the context section, access to psychologist treatment
is granted by GP referrals, which means that observations of individuals listed with the same GP may not be independent. We
therefore cluster error terms at the GP level, using knowledge of which GP the individual is listed with.

By using a control group approach, we intuitively assume that the treated group (18 to 21-years-olds) are comparable to
the age groups used as controls (16 to 17-year-olds and 22 to 23-year-olds) regarding their need for mental health care and
ability to pay. We also assume that no other things that could affect outcomes change at the time of treatment for any of the age
groups. Utilization of a population comprising all Danish residents in the relevant age groups, in a context where the change
in insurance covers all residents defined by their age band, renders adverse selection a minor problem. The specific identifying
assumption for the difference-in-difference model is the assumption of common pre-treatment trends in the outcome variables.
The validity of this assumption is assessed by graphical inspection of trend graphs, by running an event study version of model
(1), and by assessing the effect of placebo treatments in the pre-treatment period.

We acknowledge that income and gatekeeper practice style may be important barriers to access, and therefore run hetero-
geneity analyses where we stratify the population by their parents' income and by the practice style of the gatekeeping GP. The
parents' income is measured by the average of the family equivalent disposable income? over the two pre-policy years 2016 and
2017. The adolescents are divided into three groups based on their parents' income; “low income”, where the parents' income
is less than the 25th income percentile, “medium income”: between the 25th and the 90th percentile, and “high income”: at or
above the 90th percentile.

The gatekeeper practice style is measured by the historic propensity to refer adolescents to psychologist, dividing GPs into
high- (fourth quartile), moderate (second and third quartile) and low (first quartile) referrers. The referral pattern will reflect the
GPs' belief in the effectiveness of psychological treatment as well as any local variation in access to psychologist, for example,
the distance to the nearest psychologists or the number of psychologists per inhabitants in the local area. In order to disentan-
gle GP effects from patient behavior, each individual is linked to the GP they were listed with in December 2017 and the GP
practice style is kept at the level of 2014-2017. Therefore, if individuals change to a GP with a different practice style, this is
not reflected in the data.

By design, we have fewer observation of individuals at the tail of the follow up period. To see if this affects the results, we
run a sensitivity analysis with a balanced panel of six birth cohorts followed over 4 years such that all individuals had complete
observations for the 24 months pre-period as well as the 24 months of follow-up. The results of the balanced panel analysis are
shown in the online Supplementary Material as Figure 3A and Tables 2A through 4A.

5 | RESULTS
5.1 | Summary statistics

Table 1 shows summary statistics for all outcome variables, divided into before and after July 2018. Data is displayed in crude
numbers and in rates per 100,000 person months, and stratified by group (the treatment group of 18 to 21-year olds and the
control group of 16 to 17-year olds and 22 to 23-year olds). The number of individuals receiving psychologist treatment for
anxiety and depression increases by 303 per 100,000 for the age group experiencing abolishment of co-payment. A small reduc-
tion (—12 per 100,000) occurred in the control group such that the crude difference-in-difference estimate is 315 per 100,000.
Comparing this with the baseline value for the treatment group (306 per 100,000) indicates an increase in psychologist treat-
ment of more than 100%. Hence, according to our descriptive statistics we would expect that demand for psychologist treatment
would double. The crude changes in use of other mental health services differ by type. While use of outpatient psychiatric
care and prescriptions of antidepressants show larger increases in the treatment group compared to the control group, we see
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TABLE 1 Differences in outcomes by age groups (# per month and per 100,000 patient months)

18-21 18-21 16-17 and 22-23 16-17 and 22-23
years-of-age years-of-age years-of-age years-of-age
Before After A Before After A AA
Number of individuals 318,861 393,673 576,030 585,227
Person months 2,925,692 7,906,992 5,112,071 9,000,012
Outcome variables
Psychologist (AD) (# per month) 8943 48,130 12,345 20,626
Per 100,000 pt. months 306 609 303 241 229 -12 315
Psychologist (other) (# per month) 3954 10,368 7639 13,769
Per 100,000 pt. months 135 131 -4 149 153 4 -8
Psychiatrist (# per month) 13,576 44,044 19,046 36,945
Per 100,000 pt. months 464 557 93 373 410 38 55
Antidepressants (# per month) 22,073 55,319 40,033 67,012
Per 100,000 pt. months 754 895 140 783 840 57 83
GP talk therapy (# per month) 9607 28,009 16,965 31,369
Per 100,000 pt. months 328 354 26 332 349 17 9
Suicide attempts (# per month) 290 678 234 602
Per 100,000 pt. months 10 9 -1 5 7 2 -3

Note: All variables are defined at the individual monthly level as 0/1. The “before” period is 12 months before the policy change — that is, July 1st, 2017 — June 30th,
2018.

Abbreviations: AD, anxiety and depression; Pt., patient.

reductions in psychologist treatment for other reasons than anxiety and depression. The apparent fall in suicide attempts of —3
per 100,000 indicates a health effect of the increasing use of mental health care. Below we will assess the treatment effects as
estimated by the 2WFE model in Equation (1).

5.2 | DD regressions

Table 2 shows the results of the difference-in-difference model in Equation (1) with psychologist treatment, divided into treat-
ment for anxiety or depression and psychologist treatment of other causes as outcome variables. As described in the context
section, the policy change removed the co-payment of 40% on treatment for anxiety and depression while treatment with trauma
as referral cause was unchanged at 40% co-payment. Estimates for treatment for anxiety or depression for both the total popu-
lation and for men and women separately are highly significant. The magnitude of the increase in psychologist treatment for
anxiety or depression is around 75% in the 2WFE model with small differences between the two genders. As expected, we find
a reduction in treatment by psychologist with trauma as referral. The magnitude of this decline is —25% for men and —23% for
women. The results point toward remarkably strong indications of undertreatment under the co-payment regime. GPs seems to
substitute some referrals for trauma with referrals for anxiety and depression after the latter option gained full coverage. Notice
that our measure of psychologist treatment is measured as service months, that is, person months with at least one consultation
per individual. This can be seen as a combination of the extensive (number of individuals treated) and intensive (number of
services per individual) margin since patients often continue in treatment across several months. However, we expect that the
effects are being driven by changes in the extensive margin because the number of services that the insurance cover is fixed at
12 consultations. This is confirmed by our earlier work, where we conducted a study of the same intervention but over a shorter
time period and with fewer outcomes (Kruse et al., 2020).

5.3 | DD regressions - spill over effects

Psychologist treatment for anxiety and depression could in some cases be first line treatment for more severe mental health
challenges, therefore increases in the number of individuals that visit a psychologist may cause spill over effects on visits to
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TABLE 2 DD Estimates of effects on psychologist visits
All Men Women

Psychologist (AD) - DD [95%CI] 0.0023*#* [0.002;0.0026] 0.0013**%* [0.001;0.0015] 0.0034*#%* [0.003;0.0038]

SE 0.0001 0.0001 0.0002

p-value <0.0001 <0.0001 <0.0001

Baseline 0.0031 0.0016 0.0045

% Change 75.3 78.0 74.9

Psychologist (other) - DD [95%CI] —0.0003*** [—0.0004;—0.0002] —0.0002** [-0.0003;—0.0001] —0.0005%*** [-0.0007;—0.0002]

SE 0.0001 0.0001 0.0001

p-value <0.0001 0.0030 <0.0001

Baseline 0.0014 0.0007 0.0020

% Change -23.2 -25.2 -22.6

N (person month) 50,606,384 25,623,797 24,982,587

N (individuals) 1,200,792 608,303 592,489

Note: Results of difference-in-differences models with month and year dummies. Only coefficients of the DD estimates are reported. The baseline is the outcome
variable measured for the treatment group over 12 months before # = 0. AD: anxiety and depression. 95% confidence interval in squared brackets.
Significance levels: *0.05, **0.01, ***0.001.

TABLE 3 DD Estimates of spill over effects on other mental health services

Psychiatrist — DD [95%CI]
SE

p-value

Baseline

% Change

Antidepressants DD [95%CI]
SE

p-value

Baseline

% Change

GP talk therapy DD [95%CI]
SE

p-value

Baseline

% Change

N

N (individuals)

All

0.00035** [0.00014;0.00056]
0.0001

0.001

0.00464027

1.5

0.0004*** [0.0002;0.0006]
0.0001

<0.0001

0.003283668

11.6

—0.00003 [-0.00017;0.00011]
0.0001

0.678

0.00754454

-0.4

50,606,384

1,200,792

Men

0.00029* [0.00004;0.00053]
0.0001

0.022

0.003719453

7.7

0.0004** [0.0001;0.0006]
0.0001

0.002

0.001987401

18.3

—0.00006 [—0.0002;0.00007]
0.0001

0.358

0.004440917

-15

25,623,797

608,303

Women

0.00042* [0.00007;0.00077]
0.0002

0.018

0.005583357

7.5

0.0004* [0.0001;0.0007]
0.0002

0.020

0.004611286

8.7

0.00001 [—0.00022;0.00024]
0.0001

0.945

0.010723228

0.1

24,982,587

592,489

Note: Results of difference-in-differences models with month and year dummies. Only coefficients of the DD estimates are reported. The baseline is the outcome
variable measured for the treatment group over 12 months before # = 0. 95% confidence interval in squared brackets.

Significance levels: *0.05, **0.01, ***0.001.

psychiatric care. Moreover, therapy is often combined with pharmaceutical treatment, and we may therefore also see an impact
on prescriptions of antidepressants. As GPs act as gatekeepers to psychologist treatment and also have the option to provide talk
therapy, the new insurance coverage may also impact on their choice between referring to psychologists and offering treatment
in their own practice — the latter having been exempt from co-payment at all times. The results in Table 3 show moderate spill
over effects on outpatient psychiatric care (7.5%) and prescription of antidepressants (11%) whereas we see no change in GPs

amount of talk therapy.
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5.4 | DD regressions - suicide attempts

Table 4 shows the impact of gaining access to full coverage for psychologist treatment for anxiety or depression on suicide
attempts. At baseline, 9.9 suicide attempts occur for each 100,000 person months and results shows a reduction by 2.4 per
100,000 person months — or around 25%. Stratifying by gender, we find larger estimates for women than for men (—0.000032
vs. —0.000017). However, relative to baseline the largest reduction is seen for men (—46% vs. —20%).

6 | VALIDITY OF THE STUDY DESIGN

Our study design relies on the assumption that the control groups of 16—17 and 22 to 23-year olds are comparable to the 18-21
year-olds in relation to the need for psychologist treatment and other mental health services and in relation to their risk of
suicide attempt. Because we use the full population in a country with public and universal health insurance, we have no major
concerns about adverse selection or huge differences in sociodemographic or morbidity patterns between the treatment and
control groups. The main selection problems may be related to age specific differences in need. Need for mental health care is
unobservable, however we are guided by Figure 2, top panels that shows self-reported symptoms of mental health challenges by
age and gender. The data underlying the two top panels come from the Danish National Health Survey (2017), which is based
on self-reported health for a random sample of more than 180,000 respondents (approximately three percent of the Danish
population). The graphs display only small age variations in the frequencies of self-reported mental health challenges for this
particular age group, which increases our confidence in using age bands close to the exposed 18 to 21-year olds as control
group. The bottom panels of the figure shows use of psychologist for anxiety or depression by age and gender before the policy
change. These graphs also support the assumption, that there are only small differences in mental health utilization over these
age groups.

However, the main identifying assumption for our study design is the common pre-treatment trends that we present for
graphical inspection aggregated to half-year periods in Figure 3. Generally, the common trend assumptions seem to hold, as the
trends occur parallel in the periods before ¢ = O for all outcomes. To further assess the validity of our model, we run placebo
tests using placebo dates of the co-payment policy change. Table 5 shows the results of three placebo tests for each outcome
variable, namely shifting the policy date back to July 2015, 2016 and 2017 respectively and ending follow-up before the policy
start in July 2018. The first thing we notice is that all estimates are insignificant for the psychologist (AD) and suicide attempt
outcomes, indicating strong support for the treatment effects found in Table 2 and Table 4 for these outcomes. The results are
less distinct for the other outcomes, in particular for women that show falling use of psychologist (other) treatments and increas-
ing trends of use of psychiatric care, which challenges the common trend assumption for these outcomes. This leaves the spill
over effects for women less likely to be caused by the policy change.

Finally, we present the results of applying the CSDID estimator proposed by (Callaway & Sant’Anna, 2021). This estima-
tor removes the bad controls discussed by Goodman-Bacon (2021). Table 6 shows the results as compared to 2WFE model
presented in Table 2.

The first column shows the main 2WFE results from Table 2 for convenience. The second column shows results using the
CSDID estimator on a 10% random sample. First, we observe that the effects on treatment for anxiety or depression between

TABLE 4 DD Estimates of suicide attempts

All Men Women
Suicide attempts DD [95%CI] —0.000024** —0.000017* [—0.00003;—0.000003] —0.000032*
[—-0.000041;—0.000008] [-0.000062;—0.000002]
SE 0.000008 0.000007 0.000015
p-value 0.004 0.014 0.035
Baseline 0.000099 0.000037 0.000163
% Change —24.6 —45.5 —19.8
N 50,606,384 25,623,797 24,982,587
N (individuals) 1,200,792 608,303 592,489

Note: Results of difference-in-differences model with month and year dummies. Only coefficient of the DD coefficients reported. The baseline is the outcome variable
measured for the treatment group 12 months before 7 = 0. 95% confidence interval in squared brackets.

Significance levels: *0.05, **0.01, ***0.001.
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FIGURE 2  Self-reported mental health challenges and use of psychologist for anxiety or depression, by age and gender. Top panels are based
on data from The National Health Survey (2017). The Danish National Health Survey was funded by The Capital Region, Region Zealand, The
South Denmark Region, The Central Denmark Region, The North Denmark Region, The Ministry of Health and the National Institute of Public
Health, University of Southern Denmark (Jensen et al., 2018). Bottom panels are based on register data, for the pre-policy period

2WEFE and CSDID are very similar. Second, while the effect on trauma as referral cause turns insignificant due to a markedly
lower sample size, the point-estimates between 2WFE and CSDID are almost identical. Hence, we conclude that “bad controls”
is, if anything, a minor problem in our 2WFE results.

7 | HETEROGENEITY ANALYSIS

The results above estimate the average effects for the full two-and-a-half years of follow up. However, effects may change over
time, rendering 2.5-year averages imprecize evidence of the true effects over time. We therefore conduct event study analyses
to assess dynamic effects. Figure 4 shows graphs based on event study models where # = —1 is used as baseline and differences
between treatment and control are estimated relative to this baseline. The graphs are based on monthly data; therefore, some
erratic patterns must be expected. The graphs for psychologist treatment for anxiety or depression show quite constant effects
reaching a steady level after approximately 8 months. For trauma-related psychologist referral options (psychologist — other),
we see that the effects for women are generally negative but have some striking positive coefficients at 20-21 months. The 21th
follow up month equals March 2020 for all those exposed at the introduction of the co-payment policy in July 2018 — that is,
it coincides with the COVID-19 lockdown. Our study design is not suited to assess if the 21th month's development is indeed
a lock-down effect, affecting exposed adolescents differently than unexposed, however changes in effect occur later for this
outcome. Above, we found that outpatient psychiatric care increased slightly for both men and women following the policy
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FIGURE 3 Common trend. Common trend graphs of outcome variables aggregated to half-year periods before and after the removal of

co-payment. The period ¢ = 0 corresponds to the first half year after the removal

change. However, the event study graphs indicate that these increases mainly occur mid-period whereas in the beginning and
the end of the follow-up period, outpatient psychiatric care seem to decline. The reason for this is not clear but it may be hypoth-
esized that the increased number of adolescents seeing a psychologist disguises an unmet need for more severe psychiatric care
which then increases on the medium term. GP talk therapy shows a striking reduction for women after 15 months of follow
up while we see a tendency of positive treatment estimates for the consumption of antidepressants toward the end of the study

period. Hence, in conclusion, we find evidence of effects changing over time.
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By design, we have fewer observation of individuals at the tail of the follow up period. To see if this affects the results, we
run a sensitivity analysis with a balanced panel of six birth cohorts followed in 4 years such that all individuals had complete
observations for the 24 months pre-period as well as the 24 months of follow-up. Results are shown in the online Supplementary
Material. Especially, one might worry that erratic patterns in the tails of the Event study graphs could be a result of a moving
population and fewer observations with 24 months follow-up. By and large we find similar patterns using a balanced panel and

(Continued)

hence, conclude that erratic patterns are mainly due to monthly variation in the data and true dynamic effects.
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TABLE 6 Results using the Callaway & Sant’Anna estimator
TWFE (main result) CSDID on 10% sample
Psychologist (AD) — DD [95%CI] 0.0023*** [0.0020;0.0026] 0.0030*** [0.0022;0.0040]
SE 0.0001 0.0005
p-value <0.0001 <0.0001
Psychologist (other) — DD [95%CI] —0.0003%*** [—-0.0004;—0.0002] —0.0003 [—0.0009;0.0003]
SE 0.0001 0.0003
p-value <0.0001 0.316
N 50,606,384 5,067,304
N (individuals) 1,200,792 120,080

Note: Results of CSDID estimations. 2WFE estimations included for comparison. The first column shows the main results from Table 2 for convenience. The second
column shows results using the CSDID estimator on a 10% sample, using doubly robust inverse probability weighting (dripw) with 50 reputations used for estimating
wildbootstrap standard errors. 95% confidence interval in squared brackets.

Significance levels: *0.05, **0.01, ***0.001.

Access to full coverage may be of greater importance for adolescents with low income and financial constraints. To assess if
the change in insurance coverage had different effects on different income groups, we stratify the population by the income level
of their parents. The adolescents are divided into three groups based on their parents' income: low, medium, and high income.
Estimates for these income strata are displayed in Table 7, which shows strong indications of larger effects among adolescents
with parents in the lowest income category. For psychologist services subject to zero co-payment, we see increases of close to
100% for both men and women whereas increases are more modest (below 65%) for the high- and moderate-income groups.
The same pattern holds for most of the outcomes — except for psychiatric care which shows higher increases for men in the
high-income group. Another interesting observation is that the reduction in suicide attempts among men is mainly driven by
the low-income group (a reduction of 69%), whereas the largest reduction for women is seen in the high-income group (130%).

Another barrier to access may be the gatekeeper practice style of the GP that the adolescent patient is listed with. Differ-
ences in practice style may relate to the GPs belief in the effectiveness of psychologist treatment or, more practically, on the
local access to psychologist which in Denmark shows some geographical dispersion primarily being centered around the larger
cities. Hence, we conduct a heterogeneity analysis where we stratify the population by GP type, where GP type is based on the
historical frequencies of referring to psychologists. Here, the gatekeeper practice style is measured by the historical frequencies
of referral to psychologists, dividing GPs into high- (fourth quartile), moderate (second and third quartile) and low (first quar-
tile) referrers. Table 8 shows the estimates for patients in these strata. Most importantly, we see that the increases in psycholo-
gist treatment for anxiety and depression are large and significant for adolescents listed with all three GP types. However, the
magnitude of the increase is largest for adolescents listed with reluctant referrers — that is, the GPs with the lowest historical
referral style. To some extent, we see the same trends for prescriptions of antidepressant and for suicide attempts for men,
whereas for women we see higher changes in suicide attempts and antidepressant prescriptions among the patients with GPs in
the medium referral group.

8 | DISCUSSION
8.1 | Summary

Our results show that reducing co-payment from 40% to zero almost doubles the use of psychologist treatment. In the heter-
ogeneity analysis we find evidence of higher effects in adolescents from families with lower income, indicating that reduced
co-payments may increase equality in access. We also see that effects are higher for individuals listed with GPs with a reluctant
referral style indicating that these GPs behavior is affected by patient co-payment rates. The increase in psychologist treatment
incurs moderately positive spill over effects on outpatient psychiatric care (7.5% increase) and prescriptions of antidepressants
(11.6% increase). Hence, reducing co-payments on psychologist treatment increases use of mental health services not directly
affected by changed co-payments. Interestingly, we find evidence of significant reductions in suicide attempts among the age
group affected by the abolishment of co-payment — primarily among high-income women and low-income men. This indicates
that better access to mental health care for adolescents may have a positive impact on their mental health and well-being. The
relatively larger reduction in suicide attempts among high-income women in combination with a relatively higher increase in in
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FIGURE 4 Eventstudy. Event graphs for each outcome for respectively all, and for men and women separately. The period # = O corresponds
to the first month year after the removal of co-payment and ¢ = —1 is the month of reference. The red vertical bars are 95% confidence intervals for
each monthly estimated effect (blue dot)

psychologist treatment among low-income women may indicate that high-income women are at higher risk of suicide attempt
— maybe because of higher stigmatization issues in this group. Hence, even relatively smaller increases in access for this group
may have high impact on suicide attempts.
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FIGURE 4 (Continued)

8.2 | Bias and generalizations

The unique data in which the full national population can be followed over time, in combination with the natural experiment
where the insurance policy affected individuals in a limited age interval (18-21-year-of age), allows for a strong empirical
design where individuals in age groups that are still adolescents (16—17 and 22-23) but unexposed to the policy change are
used as the counterfactual. Any remaining selection bias may stem from variation in need for mental health care in the various
adolescent age intervals (18-21; 16—17; 22-23). As the insurance policy change is affecting all in the eligible age interval, there
is no adverse selection into insurance coverage.
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This nice analytical setting and the resulting strong confidence in the estimated causal effects come at the price of generaliz-
ability of results. Our results may be generalized to settings comparable to the Danish context — that is, the Nordic countries, the
Netherlands, the British NHS and other health care systems with almost full universal coverage but where some mental health
services remain subject to co-payment. In addition, also systems aiming toward more universal coverage may be interested in
the finding that maintaining co-payment on first-line mental health care could have a high impact on health and well-being.

8.3 | Limitations

A limitation of the study is that we are not able to observe individuals' use of fully privately purchased psychologist treatment.
However private health insurance is limited, and we have no reason to believe that 18 to 21-years-olds are different in terms
of their use of private health insurance than a control group of 16 to 17-years-olds and 22 to 23-years-olds, therefore it may be
considered a minor problem.

84 | Impact

The results of our study point toward the relevance of access to first-line mental health care for adolescents. Our study confirms
the hypothesis of undertreatment in mental health care in general and among adolescents in particular. It further indicates that
free access to psychologist treatment may be a means of contributing to the United Nations sustainability goal of improved
mental health and well-being. Future studies should assess if the evidence of reductions in suicide attempts translate into reduc-
tions in the death by suicide rate.

A policy change, like the one analyzed here, which increases the treatment of a previously undertreated condition, will
impact on health care expenditures as well. Preliminary analyses of the budget impact of the first 12 months of the policy
change showed a major rise in expenditures. The rapid increase in use of psychologist treatment and the increase in antidepres-
sants together cost the third-party payer €1.7 million over the first 12 months, while savings in other parts of the health care
sector only amounted to less than 10% of that amount, resulting in a net increase in expenditure of about €1.58 million, or €7.37
per capita in the affected age group. In addition to this, we expect that adolescents that age out of treatment will have a higher
level of consumption than those never treated. Since this group face a 40% co-payment, there will be an increase in costs for
this group as well as for the third-party payer. The magnitude of this increase has not yet been estimated because consumption
patterns are likely to have been disrupted by COVID-19. We find a decrease in registered suicide attempts following the policy
change. This may lead to a decline in the number of suicides. These effects should indeed be considered when evaluating
expenditures.

9 | CONCLUSION

We conclude that abolishment of co-payment on first-line mental health care may have a positive impact on mental health and
well-being, as measured by reductions in suicide attempts, in a high-income country with high levels of universal coverage. We
further conclude that lower co-payments may increase equality in access to care because low-income adolescents tend to gain
the highest increases in use. Finally, we find some evidence that GPs with reluctant referral styles may increase their referrals
when financial barriers for patients are reduced.
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ENDNOTES

! Until September 2019 the age interval was 18-20 years of age but was then extended to include 21year olds. In this paper, for simplicity, we use the
term 18-21 about the eligible group throughout.

2 Computed as the average between the income of the two biological or adoptive parents. If there is only one parent alive in Denmark, this parents
income will count as the average. The family equivalent disposable income is computed by Statistics Denmark and accounts for the number of
children in the household.
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