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Abstract
Aims. There is increasing concern over themental distress of youth in recent years, whichmay
impact mental healthcare utilisation. Here we aim to examine temporal patterns of mental
healthcare expenditures in the Netherlands by age and sex in the period between 2015 and
2021.
Methods. Comprehensive data fromhealth insurers in theNetherlands at the 3-number postal
code level were used for cluster weighted linear regressions to examine temporal patterns of
mental healthcare expenditure by age group (18–34 vs 35–65). The same was done for medical
specialist and general practitioner costs. Additionally, we examined interactions with gender,
by adding the interaction between age, year and sex to the model.
Results. Mental healthcare costs for younger adults (18–34) were higher than those for older
adults (35–65) at all time points (β = 0.22, 95%-CI = 0.19; 0.25). Furthermore there was an
increase in the strength of the association between younger age and mental healthcare costs
from β = 0.22 (95%-CI = 0.19; 0.25) in 2015 to β = 0.37 (95%-CI = 0.35; 0.40) in 2021
(p < 0.0001) and this was most evident in women (p < 0.0001). Younger age was associated
with lower general practitioner costs at all time points, but this associationweakened over time.
Younger age was also associated with lowermedical specialist costs, which did not weaken over
time.
Conclusions. Young adults, particularly young women, account for an increasing share of
mental healthcare expenditure in the Netherlands. This suggests that mental distress in young
people is increasingly met by a response from the medical system. To mitigate this trend a
public mental health approach is needed.

Introduction

In recent years, there has been a growing concern about worsening youth mental health, with
rising rates of depression, anxiety and other mental health issues among younger popula-
tions.(Hoffower and Akhtar, 2019; Oladipo, 2023; Patton et al., 2016; The Economist, 2018)
Factors such as the pervasive threat of climate change, dwindling biodiversity, individualisa-
tion of society, economic inequality and the unprecedented impact of the COVID-19 pandemic
have been thought to be significant contributors to this trend. (Christensen et al., 2017; Clayton,
2021; Hossain et al., 2020; Jones et al., 2021; Lund et al., 2018; Mehta et al., 2015; Palinkas and
Wong, 2020; Santos et al., 2017) Mental disorders are known to emerge at a young age and
cause a higher burden of disease in younger people compared to older people globally. (Fusar-
Poli, 2019; GBD 2019 Mental Disorders Collaborators, 2022; Kessler et al., 2005; Solmi et al.,
2022) Studies from mostly high-income countries have investigated trends in the prevalence
of mental health conditions in younger adults over time. For instance, in the Netherlands, an
increase in the prevalence of commonmental disorders in people aged 18–34 has been observed
between 2007–2009 and 2019–2022. (tenHave et al., 2023) Two studies performed in theUnited
Kingdom observed similar trends, with a records based cohort study showing an increase in the
incidence of common mental disorders in the period between 2000 and 2020 in people aged
16–24, (Dykxhoorn et al., 2023) and another records based cohort study showing an increase
in anxiety among young people over the period between 2003 and 2018. (Archer et al., 2022)
In Belgium, a study among a population based sample of youth aged 15–25 years showed an
increase in anxiety and depression between 2008 and 2013. (Van Droogenbroeck et al., 2018)
In the United States data from a population based survey showed an increase in moderate
depression among those aged 20–39 between 2005 and 2016. (Yu et al., 2020) Many reports
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have also shown an increase in mental health problems among
adolescents under 18 years of age, with evidence suggesting that
gender plays a significant role. (Collishaw, 2015; H ̈ogberg et al.,
2020; Potrebny et al., 2017; Van Droogenbroeck et al., 2018).

The epidemiology of mental health disorders in young people
and adolescents is known to differ by gender, with women having
a higher burden of disease in this age group. (Van Droogenbroeck
et al., 2018;WorldHealthOrganization, 2004)A recent report from
the Netherlands showed that women aged 16–25 years more often
reportedmental health problems, loneliness, and suicidal thoughts
in 2022 compared to youngmen.(RIVM et al. 2023) It has also been
repeatedly reported that female gender is associated with more
mental health service utilisation. (Lin et al., 1996; Rhodes et al.,
2002; Smith et al., 2013; Vasiliadis et al., 2005; Wang et al., 2005)
Men however are known to have more substance use disorders.
(Seedat et al., 2009).

Mental health service utilisation is known to be strongly asso-
ciated with incidence and prevalence of mental disorders and
mental suffering, including in the Netherlands.(Boerema et al.,
2017; ten Have et al., 2001) Mental health service expenditures
thus represent a mix of both incidence and prevalence of mental
health problems as a proxy, although not all people with men-
tal health problems will seek help or will be able to find help.
Healthcare expenditure and resource utilisation can also be a topic
of interest itself. In the Netherlands, data on healthcare expendi-
ture collected by health insurers per postal code area is publicly
available with expenditures stratified by area, calendar year, sex
and age. As an earlier report on the rise in common mental health
conditions in youth in the Netherlands was only available by sam-
pling at two time points, longitudinal records based on health
insurance data would be able to offer a more fine-grained image
of this rise over time. (ten Have et al., 2023) The use of insur-
ance data is also less prone to sampling bias which could add to
the knowledge base on youth and young adults’ mental health
in the Netherlands with the study by ten Have et al. having an
underrepresentation of younger people. (ten Have et al., 2023)
Additionally, analysing patterns of mental healthcare costs would
give insight into whether the previously reported rise over time
also results in increased service use. This is an area of concern,
as the recent increase in prevalence of mental disorders in young
people is thought to be the result of socioeconomic and existen-
tial factors requiring a public mental health response. (van Os and
Guloksuz, 2024) In the absence of an orchestrated public men-
tal health response in the Netherlands, however, we hypothesized
that there would be an increase in mental health expenditure in
young adults aged 18–34 over recent years and that there would
also be a relative increase in mental health expenditure compared
to older groups. (van Os et al., 2024) We additionally hypothe-
sised that this effect would be stronger in women. Additionally, we
explored the relationship between young age andmedical specialist
care costs and primary care costs in order to examine the possi-
bility of general trends across all health outcomes, not specific to
mental health. We also explored whether patterns in expenditure
were different for different age groups within the group of younger
adults.

Methods

Dataset andmeasures

Data from Vektis were used, which registers all health insurance
costs nationally. (Vektis, 2022) In the Netherlands, adult mental

healthcare is paid through the health insurance companies, with
the exception of scarcely used private out-of-pocketmental health-
care. All citizens are required by law to be insured; therefore, health
insurance data cover almost the entire population, with very few
exceptions. People with a low income get a subsidy from the gov-
ernment to pay for health insurance. Mental healthcare costs in
the insurance data relate to costs associated with all mental health
conditions, such as depression, psychosis, substance use disor-
ders, developmental disorders and personality disorders. Mental
healthcare costs include care by a range of professions, such as
doctors, nurses, psychologists and social workers. (Vektis, 2023)
Protected living facilities and other social care facilities are not paid
for by health insurers but by municipal social care programmes
and are therefore not included in the data. Health insurers report
the costs for clinical stay for a period longer than a year in a
mental healthcare facility separately. (Vektis, 2023) Since these
stays often occur in specialised, centralised clinics, where patients
may also register the clinic’s address as their own, these costs
were excluded from the analysis. This exclusion helps prevent
potential misrepresentation of the association between costs and
postal code area variables. The unit of analysis was the first 3-
number postal code area (PC-3) out of the total 6 digit postal
code area subdivided by age in years and sex, meaning that each
observation is a group of people living in the same postal code
area of the same age and of the same sex in the same calendar
year. Individual level data, 4-number or 6-number postal code area
data are not publicly available for privacy reasons. Similarly, units
of analysis smaller than 10 people are removed from the publicly
available datasets or are combined with part of the identifying data
such as age and postal code removed for privacy reasons. (Vektis,
2023) The group aged 18–65 years was included for analysis. As
mental healthcare for children is not paid for by health insurers
but through municipal youth mental healthcare programmes, no
data were available for people younger than 18 years. People above
the age of 65 years were not included to prevent age-specific effects
of neuropsychiatric conditions to possibly obscure the results. For
the main analysis, age was dichotomized with a cut-off of 35 years.
As there is no universal definition on what ages constitute youth
or young adulthood, this was done in consistency with a previous
report about the rise in common mental health conditions among
youth in the Netherlands. (ten Have et al., 2023; United Nations,
2023) In order to conduct exploratory analysis of age differences in
trends inmental healthcare expenditure within the group of young
adults, an additional variable with age bands 18–19, 20–24, 25–29,
30–24 and 35–65 was created. Sex was the sex that people were
registered with at the insurance company, which corresponds to
the sex in one’s passport or ID card. Data for the years 2015–2021
was used. Although insurance data are available from the year 2011
onwards, the years 2011–2014 were not used as insurance data for
these years are incomplete and unreliable. It should be noted that
the dataset only contains costs that were already paid for by the
insurer and costs that were not yet invoiced by the service providers
are not included. Late invoicing is more common inmental health-
care, meaning the costs in the final year of the dataset might
be only 90% complete. (Vektis, 2023) To our knowledge there is
no evidence of different billing practices by age. The dataset was
merged with public datasets from the Central Bureau for Statistics
(CBS) on the level of urbanicity of each postal code. (Centraal
Bureau voor de Statistiek, 2015a) Urbanicity is defined by the
density of addresses per square kilometre and divided into 5 cate-
gories ranging from low to high urbanicity by the CBS. Urbanicity
was examined as a confounder in the analysis as it is known to
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correlate with the prevalence of mental health conditions and with
a younger population. (Eurostat, 2022; Penkalla and Kohler, 2014)
Although data on various socio-economic indicators is available by
postal code area, this was not used as a confounder in this analysis
as socio-economic status at the PC-3 area level was not consid-
ered meaningful due to the size and heterogeneity within such
areas.

Themain outcomemeasure usedwas the averagemental health-
care costs per insured year within a unit of analysis. Additionally,
total healthcare costs, general practitioner costs and medical spe-
cialist costs per PC-3 aggregated insured person-year were used.
General practitioner costs are all costs related to care in the general
practitioners practice and include consultations with the doctors,
with an assistant and with a ‘praktijkondersteuner’, which is a spe-
cialised assistant that sometimes focusses on specific conditions.
(Vektis, 2023) Many general practitioners also hire an ‘praktijkon-
dersteuner’ that specifically focusses on mental health and costs
related to this are therefore included in the general practitioner
costs. Medical specialist costs include all costs made in hospital
care, such as consultations with doctors and the care of nurses, as
well as other curative healthcare, such as surgeries in specialised
centres. (Vektis, 2023) Age, sex, urbanicity and calendar year were
the other variables used.

Analysis

Analyses were conducted using Stata version 18. (StataCorp, 2023)
Means, standard deviations, medians and interquartile ranges for
the healthcare costs were calculated by age group to describe the
data. Data were checked for missingness. Histograms, symme-
try plots and quantile plots were made to assess the distribution
of healthcare costs. Healthcare costs underwent a zero-skewness-
logtransformation, were centred and expressed in standard devia-
tion units for analysis of associations with the predictor variables
when not normally distributed. To verify urbanicity was a poten-
tial confounder in our sample cross-tabulations of the number of
insured people by age and urbanicity were made and mean log-
transformed mental healthcare costs weighted by the number of
insured people were calculated by urbanicity.

A linear regression of mental healthcare costs and age weighted
for the number of insured years per unit of analysis and account-
ing for urbanicity, sex, year, the interactions between age and year
was done. The regression accounted for clustering by PC-3 using
cluster-robust standard errors, which allows for the use of analytic
weights. Marginal estimates for the age groups were calculated for
this model and plotted by year to visualise these results. The same
was done with a variable with smaller age bands using 35–65 as
the base to explore different patterns in expenditure within the
group of young adults. Additionally, the marginal effect of age on
mental healthcare costs by year was estimated and plotted. As a
new system of imbursement was introduced on 1 January 2022,
there were more registration issues in 2021 compared to other
years. Thus a sensitivity analysis without the year 2021 for the lin-
ear regression of mental healthcare costs and age was done and
marginal estimates for the age groups were plotted by year for this
regression. Similar linear regressionswere applied for general prac-
titioner costs and medical specialist costs and the marginal effect
of age on those healthcare costs was also calculated and plotted
by year. To explore the effect of sex a linear regression of mental
healthcare costs and sex weighted for the number of insured years
per unit of analysis and accounting for urbanicity, age, year, the

interactions between sex and year was done and the marginal esti-
mates for sex were plotted. To test our hypothesis regarding the
effect of sex on the relationship between age and mental healthcare
costs, the linear regression formental healthcare costs was repeated
with the threeway-interaction between age, cost and sex and the
marginal effects of the variables were calculated and plotted.Wald-
tests were used to assess the hypotheses in all the models and
reported p-values for interactions are for the whole interaction
term.

Results

Descriptives

There were a total of 515051 units of analysis. The average num-
ber of people per unit were 145 and all units of analysis com-
bined represented a total of 73868937 person-years. For the year
2015 the dataset represented 98.87% of the total population aged
18–65.(Centraal Bureau voor de Statistiek, 2015b) The mean total
healthcare expenditure per insured year lived in the sample was
2503.59 euros (SD = 6067.08) ranging from −937.23 euros to
481961.80 euros with a median of 1762.45 euros (IQR = 1108.59;
2581.45). The mean mental healthcare expenditure per insured
year lived was 240.43 euros (SD = 354.78) ranging from 0 to
20565.97 euros with a median of 149.60 euros (IQR = 55.54;
305.75). Table 1 shows the mean and median costs in euros per
insured year by age group. All healthcare costs were non-normally
distributed and right-skewed, so all costs were log-transformed,
standardized and centred for further analysis. There was no miss-
ing data for any of the variables used in this analysis. There were 4
observations that had negative values for the total healthcare cost
in the year 2021, these are likely registration artefacts. Urbanicity
was found to be associated with both mental healthcare costs and
age (A1).

Mental healthcare costs and age

Over the observed period mental healthcare costs increased in
both younger and older adults except for a drop between in
2021. This is an artificial drop as a new system of reimburse-
ment was introduced from January first 2022 causing registration
issues in the transition year. (Nederlandse Zorgautoriteit, 2021)
The marginal prediction for mental healthcare costs was higher
for younger adults aged 18–34 compared to older adults aged
35–65 at all time points (Fig. 1), with the regression coefficient
for age being 0.22 (95%-CI = 0.19; 0.25). The appendix shows
the predicted costs by age group at each time point and the full
regression output (A2, A3). Exploratory analysis with smaller age
bands showed similar costs between the ages 20–34, but lower costs
for 18–19 year olds. The regression coefficient for 18–19 was 0.04
(−0.00; 0.09), while it was 0.20 (0.16; 0.24), 0.25 (0.21; 0.29), 0.27
(0.24; 0.29) for age bands 20–24, 25–29 and 30–34 respectively.
(A4, A5, A6).

The analysis showed evidence for an interaction between young
age and year (p < 0.0001), with the association between mental
healthcare costs and young age increasing over the observed period
from β = 0.22 (95%-CI = 0.19; 0.25) in 2015 to β = 0.37 (95%-
CI = 0.35; 0.40) in 2021 (Fig. 2). The appendix shows the marginal
estimates at each time point (A7). The sensitivity analysis showed
similar results for the regression and marginal prediction over the
years 2015–2020. (A8, A9, A10).
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Table 1. Healthcare expenditure in euros per year lived by age group

Age group

18−34 years (N = 180252) 35−65 years (N = 334799)

Costs

Total healthcare costs Mean (SD) 2075.38 (8179.58) 2734.14 (4522.65)

Median (IQR) 1263.45 (820.57; 2084.97) 1987.80 (1365.60; 2826.92)

Mental healthcare costs Mean (SD) 303.18 (435.99) 206.65 (296.70)

Median (IQR) 187.75 (79.19; 380.22) 128.70 (47.00; 265.61)

General practitioner costs Mean (SD) 152.75 (33.96) 182.80 (43.95)

Median (IQR) 148.71 (128.61; 171.91) 176.96 (150.85; 209.06)

Medical specialist costs Mean (SD) 677.71 (626.98) 1228.16 (881.58)

Median (IQR) 504.48 (316.07; 898.33) 1055.32 (666.97; 1568.09)

Figure 1. Predicted mental healthcare costs by age group accounting for urbanicity, sex, year, the interaction between age and year. The y-axis shows the log-transformed
standardised costs. The X-axis shows the calendar year.

Medical specialist and general practitioner costs and age

The regressions and marginsplots for the association between
younger age and medical specialist and general practitioner costs
by year showed that younger age was associated with lower GP
costs at all time points (β = −0.73, 95%-CI = −0.76; -0.71),
but that there was evidence for an interaction with age and year
(p< 0.0001). The strength of the negative association between age
and general practitioner costs decreased slightly over the observed
period from −0.73 (95%-CI = −0.76; -0.71) in 2015 to −0.63
(95%-CI = −0.65; -0.60), suggesting younger adults accounting
for an increasing share of the GP costs over the observed period.
Younger age was also associated with lowermedical specialist costs
(β = −0.91, 95%-CI = −0.92; -0.89) and there was evidence for an
interaction with age and year (p< 0.0001), with the strength of the
negative association increasing slightly over the observed period
from β = −0.91 (95%-CI = −0.93; -0.89) in 2015 to β = −0.97
(95%-CI = −0.99; -0.95) in 2021. Appendix A11 to A16 show the
regression output, margins plots, and marginal estimates for these
analyses.

Mental healthcare costs, age, and sex

The marginal prediction for mental healthcare costs was higher for
women than men at all time points (Fig. 3), with the regression
coefficient for sex being β = 0.13 (95%-CI = 0.12; 0.15). The
appendix shows the predicted costs by sex at each time point and
the full regression output (A17 and A18).

There was evidence for an interaction between age, calendar
year and sex, with women having a stronger increase in the asso-
ciation between age and mental healthcare cost over the years
(p< 0.0001 for the three-way-interaction). (Fig. 4) The strength of
the association between age and mental healthcare costs increased
from 0.28 (95%-CI = 0.25; 0.31) in 2015 to 0.51 (95%-CI = 0.48;
0.53) in 2021 for women, while for men it increased from 0.15
(95%-CI = 0.12; 0.19) in 2015 to 0.24 (95%-CI = 0.22; 0.27) in
2021. Women also had an overall stronger association between
young age andmental healthcare costs at all timepoints (p< 0.0001
for the two-way-interaction). The appendix contains an overview
of the plotted marginal estimates and of the full regression output
(A19 and A20).
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Figure 2. Marginsplot of the association between mental healthcare costs and young age by year. The Y-axis shows the regression coefficient for age. The X-axis shows the
calendar year.

Figure 3. Predicted mental healthcare costs by sex accounting for urbanicity, age, year, the interaction between sex and year. The y-axis shows the log-transformed
standardised costs. The X-axis shows the calendar year.

Discussion

Thepresent analysis showed that, over the period of 2015–2021, the
association between young age and mental healthcare expenditure
increased at the PC-3 level. There was a similar effect for general
practitioner costs and a milder opposite effect for medical special-
ist costs. The increase in the association between age and mental
healthcare costs was stronger for women than men.

Our findings are in line with previous records-based and pop-
ulation based studies in high income countries showing wors-
ening youth mental health and show that in the case of the
Netherlands this also translates to more mental healthcare con-
sumption. (Archer et al., 2022; Dykxhoorn et al., 2023; ten Have
et al., 2023; Van Droogenbroeck et al., 2018) A variety of stres-
sors have been identified as contributing factors. (Clayton, 2021;
Hossain et al., 2020; Jones et al., 2021; Lund et al., 2018; Mehta

et al., 2015; Palinkas andWong, 2020; Santos et al., 2017) Although
COVID-19 has been one of the factors that were initially thought
to have caused this rise, the present analysis suggests that the
rise during the pandemic was a continuation of an already exist-
ing trend and therefore perhaps not attributable to the pandemic.
(Ahmed et al., 2023; Hossain et al., 2020; Panchal et al., 2023; ten
Have et al., 2023) However it should be noted that some men-
tal healthcare providers began to offer more online consultation
during the pandemic, which could have been more accessible to
younger people compared to older people, thus possibly increasing
the strength of the association between younger age and men-
tal health expenditure we found in our data. It could be argued
that experiencing the current pressures of individualisation and
(intergenerational) income inequality in the formative period of
adolescence and early adulthood along with the prospects of a
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Figure 4. Marginsplot of the association between young age and mental healthcare costs by year and sex. The Y-axis shows the regression coefficient for age. The X-axis
shows the calendar year.

bleaker future than previous generations due to climate change lead
to the rise in the association between mental healthcare expen-
diture and young age we observed. (Clayton, 2021; Lund et al.,
2018; Mehta et al., 2015; Palinkas and Wong, 2020; Santos et al.,
2017; Spitzer et al., 2023) Additionally, in the case of increased
mental healthcare consumption it has also been hypothesised that
there is a societal trend towardsmedicalisation ofmental suffering.
(Aneshensel et al., 2013; Beeker et al., 2021; Foulkes and Andrews,
2023) It could thus be speculated that the aforementioned pres-
sures on young people – apart from increasing the risk of mental
illness – also increase the tendency to seek professional help and
professional diagnosis as this may have the appealing connotation
of fixability. (Lewis, 2022)The trends inmental healthcare costs we
observed in the Netherlands might be generalizable to other high-
income countries with similar mental health systems, but is not
indicative of global trends in expenditure as there is a high unmet
need in mental healthcare in low income countries. (Patel et al.,
2007; Thornicroft, 2007; Wang et al., 2007).

Our exploratory finding showing mental healthcare costs were
lower for 18–19 year olds compared to 20–34 year olds was sur-
prising. However, this may be due to the way the mental health
system is organised in the Netherlands, as those under the age of
18 will receive mental healthcare from different organisations than
those over the age of 18, meaning that once young people reach
the age of 18 they have to be referred to different services which
sometimes leads to discontinuation of care. (Gerritsen et al., 2020;
van Amelsvoort, 2014) As this was an exploratory analysis, more
research needs to be done to interpret these results.

The observed increase in the association between age and gen-
eral practitioner costs might be due to mental health issues in this
age group too. In the Netherlands, access to mental health services
requires a referral from a general practitioner. In some instances, a
general practitioner might also offer limited treatment for mental
health issues or employ a ‘praktijkondersteuner’ to do so. In 2014
the mental healthcare system in the Netherlands was reformed in
an attempt to reduce costs so that only people meeting the criteria
of a DSM diagnosis could be treated in mental healthcare services
and psychological treatment of less complex cases had to be done

with a limited number of sessions. (Verhaak et al., 2015)Thismeans
that more social andmental health problems weremanaged within
a general practice after 2014, which could be part of the reasonwhy
we observed a similar trend in costs in general practice compared
to mental healthcare. This explanation is supported by the fact that
there was no increase in the association between young age and
medical specialist costs, since an increase in youths’ share in those
costs might also be expected if younger adults visited their general
practitioner more for physical issues and thus got more referrals.
However, it could be that if the changes in the mental healthcare
system led to different referring practices by age this could have
contributed to the trends we observed for mental healthcare costs.

Our finding on the sex differences in mental healthcare expen-
ditures is in line with previous reports of young women report-
ing more mental health problems than young men and female
sex being associated with mental health service utilisation. (Lin
et al., 1996; Rhodes et al., 2002; RIVM, GGD, Nivel and ARQ
Nationaal Psychotrauma Centrum, 2023; Smith et al., 2013; Van
Droogenbroeck et al., 2018; Vasiliadis et al., 2005;Wang et al., 2005;
World Health Organization, 2004) Our study only had data on sex
as register in a person’s passport and no data on self-reported gen-
der. Assuming sex is often associated with assigned gender roles,
sex could be seen as a proxy for gender in our study.

Although our study related to an older age group, our study is
also in line with a 2015 review of studies from European countries,
New Zealand, and Brazil that showed the long term increase in
children and adolescents with emotional problemswas stronger for
girls than boys inmost studies. (Collishaw, 2015) Producing plausi-
ble hypotheses on the reasons behind the rise in mental healthcare
consumption among young women compared to young men in
the Netherlands in recent years presents a complex yet intriguing
endeavour. One possibility is that increasing awareness of gender
inequalities over recent years has empowered women to seek help
more readily. Alternatively, themental health of youngwomenmay
have deteriorated due to persisting gender inequalities and gender
norms intersecting with newer stressors such as an increasing indi-
vidualistic and competitive society. (Wiklund et al., 2010) It should
be noted that these hypotheses are probably very context specific
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and might only apply to countries with a similar culture to the
Netherlands.

It should however be recognized that gender norms can affect
the mental health of men and boys as much as they affect women
and girls. Norms on masculinity could make men less likely to
seek help for mental health problems such as depression. (Kessler
et al., 1981; Moller-Leimkuhler, 2002) Gender may also affect the
reaction to trauma and psychosocial suffering, with men being
more likely to show externalising behaviours. (Chandy et al., 1996;
Wålinder and Rutz, 2001) It has even been proposed that depres-
sion is under-detected as it presents differently in men with more
externalising symptoms such as substance abuse and decreased
impulse control. (Affleck et al., 2018; Bilsker et al., 2018;Oliffe et al.,
2019)This is supported by the fact that globallymen aremore likely
to have a substance use disorder.(Seedat et al., 2009) Given that the
mental healthcare system often has less capacity to treat addictions
and externalising symptoms, this could in part explain the stronger
association between age andmental healthcare costs inwomen. (de
Nederlandse ggz, 2022; Nederlands Zorgautoriteit, 2024;Wisselink
et al., 2024) Our findings on lower mental health expenditures
in young men compared to young women could be indicative of
an unmet need for care among young men. The fact that there
are twice as many suicides in men in the Netherlands compared
to women also suggests that mental health services might insuffi-
ciently reach men. (Traag and Hoogenboezem, 2021) The perspec-
tives of men are also underrepresented in mental health research,
as a recent review on the self-perceived needs of adolescents with
suicidal behaviour suggests. (Looijmans et al., 2023).

Strengths and limitations

This study had several limitations. First, as it was an ecological
study, no definite conclusions can be made about individual-level
associations. As the PC-3 area is a fairly large geographical area,
these areas can be heterogeneous in nature and can comprise dif-
ferent neighbourhoods, meaning it was not possible to look at
other social, economic and geographical determinants of men-
tal health expenditure. Second, this study only examined costs,
which is known to be associated with burden of disease for mental
health problems but is not necessarily the same. (Boerema et al.,
2017; ten Have et al., 2001) It could for instance also be the case
that young people were offered more costly treatments than older
people in recent years when they presented at mental health ser-
vices. Examining costs only limits the results generalizability of the
results to other countries as distribution of resources may also be
the result of the specific way in which the mental health system
in the Netherlands is organised. A further limitation in examining
costs was that no detailed information on costs per diagnosis or
cost per type of mental healthcare was available. Third, our sample
excluded some marginalised groups that do not fall under the sys-
tem of insurance, such as refugees and undocumented people. The
fact that data on only sex was available, but not on self-reported
gender also means that out study fails to include the perspec-
tives of trans or non-binary people, who are known to experience
higher levels of poormental health. (Dhejne et al., 2016; Tebbe and
Budge, 2022)Afinal issue that affectsmost research on adolescents,
youth, young people and young adults is that there is no univer-
sally accepted definition of what ages define youth, making it hard
to compare between studies. (United Nations, 2023) For instance,
the United Nations define youth as those between 15 and 24 years
of age, the Dutch CBS defines young people as all those under the
age of 25, and the African Union defines youth as the ages 15–35.

(African Union, 2006; Centraal Bureau voor de Statistiek, 2023;
United Nations, 2023) Our study used the definition 18–35 years
for young adults, which in linewith a previous report on themental
health of young adults in the Netherlands. (ten Have et al., 2023)
We also chose this age range as we were not able to include those
under the age of 18 as they are not included in the insurance data.

Strengths of the present study were the comprehensiveness
of the sample, which includes most of the Dutch population.
Additionally, having data on the exact age and sex of the people liv-
ing in a postal code area ensured the people within an observation
were as homogenous as possible and allowed for making – cau-
tious – inferences about age and sex. Another strength is that this
study is longitudinal with data per year offering a detailed insight
into time-trends, which to our knowledge had not been done at a
national level before.

Implications

This study contributes to the evidence base for the growing con-
cern about youth mental health and the fact that this may result
in medicalization of distress rather than in a public mental health
response. To our knowledge this is the first longitudinal study to
look at mental healthcare expenditure associated with this rise in
the Netherlands. Notably, our findings highlight that young adults,
especially young women, represent a growing portion of these
costs. While recognising mental health as a fundamental right
(Patel, 2023), this study also provides additional economic incen-
tive for governments and insurers to invest in youth mental health
through public mental health measures like risk reduction, health
promotion and enhancing resilience, targeting social and existen-
tial factors that impact youth mental health. Our findings suggest
that mental distress in young adults is increasingly met by a medi-
cal response.However as the underlying causes of increasedmental
distress in young adults are likely social and existential, a social
and public health response focussing on underlying causes might
be more effective but is currently lacking in the Netherlands. (van
Gils et al., 2020) Additionally further research with detailed insur-
ance data at a finer geographical level, such as 6-number postal
code areas, could be helpful in revealing neighbourhood level fac-
tors that influence mental healthcare consumption and could help
guide the planning of local-level preventative interventions.
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