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Abstract

We investigate whether individuals adjust their health care utilization in anticipation of forthcoming price changes. Lever-
aging an exogenous increase in cost-sharing in the Swiss health care system at the age of 18, we estimate the impact of
future price changes on current health care demand. Results indicate that individuals expecting higher future prices aug-
ment current outpatient health care spending by approximately CHF 40 (or 5%). This behavior is confined to low-cost
male individuals, who likely have the strongest incentives to engage in anticipatory spending. We find no evidence for
forward-looking behavior in the inpatient sector. Our study underscores the significance of forward-looking behavior in

health care demand analysis, health insurance design, and the potential welfare implications of patient cost-sharing.
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Introduction

Cost-sharing mechanisms are a cornerstone of health care
systems worldwide, aimed at improving efficiency by
requiring patients to bear part of the financial responsibility
for their care. By making health care costs partially visible to
consumers, cost-sharing is intended to reduce moral hazard
and encourage a more judicious use of medical resources.
However, the design of most cost-sharing schemes intro-
duces dynamic incentives. Specifically, annual cost-sharing
resets, such as deductibles and stop-loss thresholds, create
predictable changes in out-of-pocket prices at the start of
each year. These sharp price changes can lead forward-look-
ing individuals to optimize their health care consumption
over time, potentially affecting the intended effects of cost-
sharing policies.

Dynamic incentives are particularly prominent in health
care systems, where cost-sharing structures are rigidly tied
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to the calendar year. In such systems, individuals facing pre-
dictable price increases in the future may shift consumption
into periods with lower cost-sharing or even increase their
overall demand. This forward-looking behavior is economi-
cally significant, as it affects the timing and efficiency of
health care utilization and complicates policy goals aimed
at controlling expenditures and promoting equitable access.
However, our understanding of forward-looking health
care behavior remains incomplete. Although prior research
has documented anticipatory responses in specific popula-
tions, such as chronically ill or Medicare beneficiaries in the
United States [1, 13, 17], there is limited evidence on how
these incentives influence younger and healthier individuals
or manifest themselves in other institutional settings.

This paper addresses these gaps by investigating for-
ward-looking health care behavior in Switzerland, a country
with a competitive but regulated health insurance market. In
Switzerland, individuals experience an exogenous and pre-
dictable increase in cost-sharing when they transition from
the child health plan to the adult plan the year after they turn
18. This transition involves higher deductibles, increased
stop-loss, and substantial premium changes. By comparing
individuals born in December — who face these cost-sharing
increases one year earlier—to those born in January, we
exploit a quasi-experimental variation in the timing of the
transition to examine how individuals adjust their health
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care consumption in anticipation of higher future costs. Spe-
cifically, individuals born just days apart from each other
face identical prices in the current year, while holding dif-
ferent forward-looking price perspectives.

We use comprehensive data from CSS insurance, Swit-
zerland’s largest mandatory health insurer, which encom-
passes approximately one-sixth of the Swiss population.
Our study covers the period from 2010 to 2020 and targets
birth cohorts spanning 1993 to 2001, capturing individuals
aged 16 to 20 years. The data comprises demographic infor-
mation, health plan details, and a complete record of health
care claims. Our analysis investigates various dimensions
of health care demand, including total health care expendi-
tures, medical visits, laboratory services, and pharmaceuti-
cal purchases.

Our findings provide evidence of forward-looking
behavior, particularly among young men. In the year
before transitioning to the adult health plan, men increase
their utilization of outpatient healthcare by approximately
5%, driven by a higher probability of physician visits
and increased spending on prescriptions and laboratory
services. This anticipatory behavior does not appear to
be a simple reallocation of demand over time; rather, it
reflects an overall increase in health care consumption.
Importantly, we do not observe similar behavior among
young women. This gender difference likely stems from
varying incentives: women are more likely to select lower
deductibles in the adult plan, minimizing their cost-shar-
ing increases, and their higher baseline health care use
makes them more likely to reach their deductible regard-
less of anticipatory spending. These findings underscore
the heterogencous nature of responses to dynamic health
care incentives.

Our study contributes to the growing literature on for-
ward-looking behavior in response to non-linear health care
pricing. A key focus of this research has been on whether
individuals optimize health care demand over years in the
presence of annual coverage resets. For example, Brot-
Goldberg et al. [6] and Gerfin et al. [15] document signifi-
cant changes in health care demand at the end of the year,
driven by deductible changes or resets. Gerfin et al. [15],
also specifically document larger effects among healthier
individuals, consistent with our findings. Closely related,
Aron-Dine et al. [3] show that dynamic incentives embed-
ded in high-deductible contracts meaningfully shape the
timing of medical spending, demonstrating that individu-
als re-optimize care as they approach and pass deductible
thresholds. In line with this evidence, Lin and Sacks [20]
find an increase in demand after reaching stop-loss thresh-
olds in anticipation of high future (out-of-pocket) prices,
and recent work by Klein et al. [19] provides causal evi-
dence, using a differences-in-regression-discontinuities
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design, that consumers react strongly to dynamic incen-
tives around deductibles.

Related studies examine demand responses to antici-
pated price reductions. For example, Cabral [7], Alpert [1],
Einav et al. [13], and Johansson et al. [17] find delayed care
(dental treatments, chronic drug claims, drug purchases in
general or primary care visits) in anticipation of future cost
decreases or extensions in cost coverage. More recently,
Anderson et al. [2] show that delayed price information
affects subsequent medical spending, as households reduce
care use after medical bills arrive. Their findings highlight
the role of information frictions in health care demand and
complement the literature on forward-looking responses to
known future price changes.

Most of these studies often focus on specific populations
— the elderly, individuals with chronic diseases, or employer-
based health insurance for well-educated and relatively high
income employees [see e.g., Einav et al. 13, Alpert 1, Johans-
son et al. 17, Brot-Goldberg et al. 6] — or specific types of
outcomes — prescription drugs, dental treatments, or primary
care visits [see e.g., Hjalmarsson and Gerfin 16, Alpert 1,
Einav et al. 13, Cabral 7, Johansson et al. 17] — using data
from many years ago [20]. In contrast, our study examines
a broad set of measures of health care demand in a younger,
healthier population, potentially limiting their opportuni-
ties for timing health care consumption, using recent data.
This demographic has received limited attention despite its
relevance for understanding how annual deductibles and co-
payments influence behavior across a wider population. This
expands the scope of the literature and highlights the broader
relevance of dynamic incentives in health care.

Our findings have important implications for health pol-
icy. Cost-sharing designs that create abrupt changes in out-
of-pocket costs can induce dynamic responses that weaken
their intended effects. Policymakers should consider alter-
native mechanisms, such as smoothing cost-sharing over
time, to mitigate these behaviors and promote more efficient
health care consumption.

The remainder of the paper is organized as follows: Sec-
tion “Institutional setting” explains the institutional setting,
focusing on the transition of the health plan from the child
to the adult plan, which forms the basis for our causal iden-
tification strategy. Sections “Data” and “Empirical strategy”
outline the data and the empirical framework. We study
forward-looking behavior in Section “Results on forward-
looking behavior” and explain the possible drivers of the
documented results in Section “Explanations for the effect
heterogeneity”. Leveraging our longitudinal data, we also
explore the implications of forward-looking behavior in one
year on health care consumption in the next year, as shown
in Section “Demand shifting or extra demand”. Section
“Conclusion” concludes.
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Institutional setting

Similarly to health care systems in the Netherlands, in
Germany and under the Affordable Care Act in the United
States, health insurance in Switzerland is characterized
by competitive elements and strong governmental regula-
tions [the description hereafter draws on Schmid et al. 21].
Individuals can choose freely among approximately sixty
private insurers, which compete on price and quality. How-
ever, the system is heavily regulated to ensure risk solidar-
ity, affordability, and universal access to care. All insurers
are required to offer a standard health plan which provides
coverage for the same set of predefined services. Individu-
als may change their insurer once per year with effect from
1 January by notifying their previous insurance provider by
the end of November, and they may also switch their health
plan at the same annual deadline.

The child version of the standard health plan has no
deductible and a co-insurance rate of 10% up to the stop-
loss amount of CHF 350.! Besides this standard health plan,
individuals can opt for higher deductibles ranging from
CHF 100 to CHF 600 (see Table 1, column 1). They can
also enroll in managed care (MC) plans, such as telemedi-
cine, preferred provider, or health maintenance organization
(HMO) plans, which introduce gate-keeping by requiring
initial consultations with a general practitioner (GP) or tele-
medicine provider before accessing specialists.> Choosing
a health plan with a higher deductible and/or managed care
features results in a lower premium.? To further reduce the
financial burden on families, child premiums are substan-
tially lower than adult premiums, typically about one-quar-
ter the cost.*

Upon reaching adulthood, individuals transition to the
standard adult health plan with an individual deductible of
CHF 300 and a stop-loss amount of CHF 700. Voluntary
deductible options range from CHF 500 to CHF 2, 500 (see
Table 1, column 2). Apart from these differences in cost-
sharing and premiums, adults have the same health plan
options as children. In particular, adults can also enroll in
managed care health plans.

! For families with more than two children insured with the same pro-
vider, the cumulative stop-loss amount is capped at CHF 700 for all
children combined.

2 Some insurers set minimum age requirements for certain managed
care plans (e.g., age 12 for telemedicine plans).

3 Furthermore, individuals get a premium discount if they opt to sus-
pend their accident coverage, which becomes feasible when an indi-
vidual is employed for at least eight hours per week, at which point
their employer is obligated to provide accident coverage.

4 “Young” adults (ages 19 to 25) often benefit from insurer-granted
premium discounts. Consequently, child premiums are approxi-
mately one-third of young adult premiums.

Table 1 Cost-sharing in children and adult health plans

Child health Adult health
plan plan
(0-18y) > 18y)
Standard deductible (in CHF) 0 300
Deductible options (in CHF) 100, 200, 300, 500, 1000, 1500,
400, 500, 600 2000, 2500
Stop-loss (in CHF) 350 700

Notes: This table displays the standard deductible, the deductible
options and the stop-loss amount in the child and the adult health
plan. Individuals are in the child health plan as long as they are aged
below 18 years and transition to the adult health plan in the year after
they have turned 18 years old

The transition from the child health plan to the adult
health plan occurs at the onset of the calendar year during
which individuals turn 19. For instance, individuals cele-
brating their 18" birthday on December 31 are considered
adult in the following year. By contrast, their peers born just
one day later, on January 1, remain classified as children for
an additional year under the health insurance framework.
This seemingly minor difference in birth dates has signifi-
cant implications, as individuals born just days apart face
substantially different future health care costs. Because of
the change in the deductible set and the increase of the stop-
loss amount when turning adult, adults usually pay more
out-of-pocket for the same health care services compared to
children. Figure 1 demonstrates these differences in out-of-
pocket costs between children and adults under their respec-
tive standard health plans, shown across varying levels of
total annual health care expenditures. Importantly, while
both groups face the same out-of-pocket costs during their
final year in the child health plan, their future price trajecto-
ries diverge sharply. This unique setting allows us to lever-
age the near-identical characteristics of these two groups to
estimate the effect of future price changes on current health
care demand. The empirical strategy is described in more
detail in Section “Empirical strategy”.

For the interpretation of our results, it is important to
understand how and when individuals are informed about
their transition to the adult health plan with higher cost-shar-
ing. The process unfolds in several stages. Individuals born
in December receive a letter in April of the year they turn
18 and are asked to redefine the contact person. Until this
point, parents are typically recorded as the default contact.
This letter does not yet contain any specific information on
the transition to the adult health plan in the following year.
Between April and October, the responsible client advisor
informs the children (or their parents) about next year’s pre-
mium increase associated with their transition to the adult

5 In our data, approximately 99% of individuals retain their parents as
the designated contact, either because they do not reply to the letter or
because they deliberately keep their parents as the contact.
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Fig. 1 Cost-sharing in the default child and 2000

adult health insurance plan. Note: The graph
reveals the differences in out-of-pocket expen-
ditures between individuals in the standard child
health plan, with a deductible of CHF 0, and the
standard adult health plan, with a deductible of
CHF 300, for different levels of total health care
expenditures. Below the deductible, individuals
pay their health care costs fully out-of-pocket.
After reaching the deductible, individuals pay

a coinsurance of 10% up to a stop-loss amount.
The stop-loss amount for adults (CHF 700) is
twice the stop-loss for children (CHF 350). There
is no patient cost-sharing above the stop-loss
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health plan.® In October, the health insurance company
sends out the updated insurance policy revealing next year’s
monthly insurance premium for the chosen deductible, or
the standard deductible plan if no voluntary deductible has
been chosen. Hence, by October at the latest, individuals
should be fully aware of their transition to the adult health
plan, including the associated increase in premiums and
(potential) changes in their deductible.

Data
Health insurance claims data

For our analysis, we rely on data from CSS, Switzerland’s larg-
est mandatory health insurer. CSS covers approximately 1.5
million clients, representing about one sixth of the Swiss pop-
ulation. The dataset spans the years 2010-2020 and includes
individuals born between 1993 and 2001. This focus captures
individuals transitioning from adolescence to adulthood, spe-
cifically examining health outcomes for those born in Decem-
ber during the two years before and after reaching adulthood.
For each individual, we observe detailed information on their
health plan, including managed care features, deductible levels,
accident coverage, and premium amounts. Additionally, the
invoice address serves as a proxy for determining whether pre-
mium bills are sent to the individual or their parents.” In terms
of background characteristics, we have information on the date
of birth, sex, language, nationality, and canton of residence.
The dataset provides comprehensive insights into indi-
viduals’ interactions with the health care system. For each

6 In this phone call, individuals are additionally informed about
their possibility of suspending accident coverage if they are in paid
employment. As this could affect observed accident-related health
care costs, we focus on illness-related costs in this study.

7 While this proxy indicates who receives the bill, it does not reveal
who ultimately pays it.
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health insurance claim, we observe the date of provision,
gross costs, patient cost-sharing, and cost categories (e.g.,
inpatient, outpatient, prescription drugs, laboratory services).
Although outpatient diagnoses are generally unavailable,
the dataset includes information on 26 chronic conditions
identified through drug usage (referred to as “pharmaceuti-
cal cost groups”). Claims are also linked to provider data,
enabling us to identify provider specialization.

Using this rich dataset, we construct various measures
of health care demand. These include total gross health
care costs (quarterly and annually), stratified by inpatient
and outpatient services; a binary indicator of positive health
care costs; and counts of outpatient physician visits, further
classified into general practitioner (GP) and specialist visits.
Additionally, we analyze expenditures on prescription drugs
and laboratory services.®

Sample restrictions

Our analysis focuses on individuals transitioning to adult
health plans, which occurs in the year after they turn 18.
To minimize age-related confounding effects on health
care demand, we restrict the sample to individuals born
in December or January, ensuring that the age difference
between groups is negligible. Additionally, we limit the
sample to those insured with CSS for four consecutive years
around the transition to adulthood. This restriction, which
reduces the sample size by 20% to 17,715 individuals, is
essential for constructing the three-year panel required for
our primary estimations, pre-treatment balance tests, and an
analysis of deductible choices under the adult health plan.
This four-year requirement also addresses the signifi-
cant increase in insurance premiums upon entering the
adult health plan, which incentivizes individuals to switch

8 We focus on illness-related costs as accident-related costs are cov-
ered only for individuals not yet in the labor market.
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insurers.” To ensure comparability between the treatment
and control groups, individuals must be additionally insured
for a fourth year, representing the control group’s first year
in the adult health plan. Although this restriction might
appear rather restrictive, we demonstrate in the Appendix
(Table 8) that relaxing it yields consistent results.

In addition to the four-year restriction, we apply four sup-
plementary criteria to refine our sample, resulting in incre-
mental reductions in size (sample reductions in percent in
parentheses). First, we exclude females who were pregnant
during the observational period as pregnancy-related costs
are exempt from cost-sharing in Switzerland (2.2%). Sec-
ond, to avoid distortions caused by extreme cost outliers, we
exclude individuals with total yearly costs exceeding CHF
13,000 or yearly outpatient costs above CHF 9,000 (4.8%)."
Third, we exclude individuals from three cantons (Appen-
zell Inner Rhodes, Ticino, and Grisons) where school enroll-
ment cutoffs align with the transition of the calendar year
(5.3%). For these cantons, those born in December (treated)
and those born in January (controls) are in a different school
cohort, which may also affect health care demand.!! Finally,
we exclude individuals born on December 31 or January 1 to
address potential inaccuracies in recorded birth dates, particu-
larly among immigrants, where January 1 is sometimes used
as a placeholder date (2.9%).'? All restrictions together result
in a final sample of 15,159 individuals.

Descriptive statistics

Table 2 provides descriptive statistics for the final sample, both
overall and separately for individuals born in December (7,275)
and January (7,884). The studied population is young and rela-
tively healthy, with total yearly illness-related health care expen-
ditures averaging approximately CHF 830 at the beginning of
our observation period.”* Hospitalizations are rare in this age
group, with only 2.5% of individuals incurring positive inpa-
tient costs. By contrast, outpatient services are far more com-
mon, with 81% of children recording at least some outpatient
costs. Average annual outpatient expenditures per individual are
CHF 757, with approximately 15% of these costs attributable to
prescription drugs and 10% to laboratory services. On average,

° In our sample, the probability of switching the health insurer dou-
bles in this year, consistent with findings in the existing literature [see
Figure 9.7 in Beck et al. 4].

10 These thresholds approximately correspond to the top 1% of the

corresponding cost distributions.

' For instance, because those born in December likely enter the labor

market earlier.

12 While scheduling of births is uncommon in Switzerland [9], this
exclusion further ensures robustness by mitigating any bias associated
with such practices.

13 This is about one-fourth of the average yearly health care expendi-
ture of CHF 3, 567 across all age cohorts [14].

Table 2 Balance of covariates and pre-treatment outcomes

Full sample Jan Dec Diff p-val
Pre-treatment annual health care use
Total costs (CHF) 831 831 831 -0.037 0.999
Inpatient costs > 0 0.025 0.023 0.027 0.004 0.158
Inpatient costs (CHF)  73.3 67.1 799 12.8 0.148
Outpatient costs > 0 0.814 0.812 0.817 0.006 0.358
Outpatient costs (CHF) 757 764 751 -12.8 0471
Drug costs (CHF) 117 118 116  -2.13 0.561
Laboratory costs (CHF) 80.5 79.8 813 1.55 0.592
No. of physician visits ~ 3.05 3.06 3.04 -0.019 0.775
No. of GP visits 1.95 196 195 -0.011 0.807
No. of specialist visits ~ 1.10 1.10 1.09 -0.008 0.849
Characteristics of child health plan
No deductible 0.850 0.844 0.856 0.012 0.044
Deductible 63.5 662 60.5 -5.62 0.030
Free physician choice ~ 0.452 0.451 0.452 0.001 0.869
Accident coverage 0.801 0.803 0.799 -0.005 0.474
Self payer 0.009 0.010 0.008 -0.002 0.232

Individual characteristics

Female 0.468 0.460 0.477 0.017 0.040
Swiss Nationality 0.870 0.873 0.866 -0.006 0.252
German-speaking 0.702 0.706 0.697 -0.009 0.236
French-speaking 0.292 0.288 0.296 0.008 0.294
Italian-speaking 0.004 0.004 0.005 0.000 0.654
Chronically ill 0.074 0.076 0.072 -0.004 0.384
Observations 15,159 7,884 7,275

Notes: The table shows the mean pre-treatment outcomes in annual
terms and mean characteristics for the full sample and separately for
those born in December (treated) and those born in January (con-
trols). Additionally, it records the difference-in-means between the
two groups and the p-value of this difference. The pre-treatment
period is defined as the year in which both groups are still in the child
health plan in the current and the next year, referred to as t = —1 (see
Section “Empirical strategy”). The child health plan features and
the individual characteristics are measured in ¢ = 0, the last year in
which both groups are in the child health plan

individuals visit physicians three times per year, with roughly
two visits to GPs and one to specialists.

Most children in the sample are enrolled in the standard child
health plan with a zero deductible. Health plans with free physi-
cian choice are slightly less common compared to MC plans
with gate-keeping features. Additionally, 80% of child health
plans include accident coverage, which indicates that four out of
five 17-year-olds have not yet entered the labor market.

In terms of individual characteristics, just under half
of the sample is female, and most individuals are Swiss
and German-speaking. Approximately 7.4% of children
are classified as chronically ill. The most common chronic
conditions among young adults in the sample are asthma
(3.2%), attention deficit hyperactivity disorder (1.9%),
and mental or neurological disorders (0.8%), including
migraines, epilepsy, or depression.'*

14 We use data on pharmaceutical expenditure (pharmaceutical costs
groups) to identify whether individuals suffer from a chronic disease.
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Fig. 2 Identification strategy — Exploiting the discontinuous transition
to the adult health plan. Notes: This figure illustrates our identifica-
tion strategy. We exploit that individuals born in December, turning
18 slightly before the turn of the year, enter the adult health plan right
after in January. In contrast, individuals turning 18 in January are in
the child health plan for one more year. We refer to the last year where

Individuals born in December and those born in January
appear highly comparable in terms of their pre-treatment
outcomes, their pre-treatment health plan choices and their
individual characteristics. Only two statistically significant
differences are observed: the proportion of females and the
share of individuals with a zero-deductible plan. However,
these differences are small in size and economically neg-
ligible. Nevertheless, to address any potential concerns,
we conduct separate analyses for males and females in the
results section and perform robustness checks focusing on
the subsample of children with a zero deductible (see Table
8 in the Appendix).

Empirical strategy

We are interested in estimating the impact of next year’s
health care prices on current demand. However, this is chal-
lenging in systems with deductibles, where the deductible
choice is endogenous. Individuals who expect high health
care expenditures in the following year tend to choose a
lower deductible, whereas those anticipating lower expendi-
tures opt for a higher deductible. This makes it challenging
to causally identify the effect of an increase in cost-shar-
ing on health care demand. We address this challenge by
exploiting an exogenous variation in the deductible caused
by the transition from the child to the adult health plan,
which occurs the year after individuals turn 18.
Specifically, we compare individuals born in December,
representing our treatment group (D = 1), with those born
in January, representing our control group (D = 0). Treated
individuals, who turn 18 in December, will enroll in an
adult plan starting in January of the following year, which
we denote with ¢t = 1. In contrast, individuals in the control
group, who turn 18 in January, will only join the same plan
one year later (denoted with t = 2), despite being nearly the
same age as those born in December.!®> Our time indicator

15 The same identification strategy has been used in Bischof and
Schmid [5] for health plan choice as an outcome.
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both groups are in the child health plan as ¢ = 0, and the first year in
the adult health plan of those born in December as ¢t = 1. In ¢t = —1,
both groups are in the child health plan in the current and the following
year. Hence, we can use year t = —1 for balance checks and placebo
tests

Table 3 Deductible increase triggered by transition to adult plan

D=1 D=0 Diff
Period t =0
Deductible decrease 0.004 0.005 -0.001
Deductible increase 0.009 0.008 0.001
Periodt =1
Deductible decrease 0.005 0.003 0.001
Deductible increase 0.994 0.008 0.985

Notes: The table depicts the share of individuals that increase (resp.
decrease) their deductible in t = 0 and ¢ = 1 in each case compared
to the previous year

t = 0 consequently describes the period where both groups
are still in the child plan but for those treated it is the last
year, while the controls still enjoy another year of lower
cost-sharing in the child plan. For pre-treatment balance
checks, we also examine ¢ = —1, when both groups face the
same future price trajectory in the next year. An overview of
the respective time periods is also given in Fig. 2.

As deductibles range from CHF 0 to CHF 600 for chil-
dren and CHF 300 to CHF 2500 for adults (see Table 1) and
85% of children are in the (standard) health plan with no
deductible (see Table 2), an increase in the out-of-pocket
price for health care is very likely when individuals enter
the adult health plan. Moreover, Table 3 confirms that, in
our sample, 99.4% of those born in December (D = 1)
experience a deductible increase in ¢t = 1, while individu-
als hardly change their deductible as long as they remain
in the child health plan. For instance, only 0.8% of the con-
trols (D = 0) increase their deductible in ¢ = 1. Similarly,
treated and controls do not change their deductible int = 0
when both are still in the child health plan.

Hence, the transition to the adult health plan is almost
perfectly associated with an increase in the deductible and
for sure results in a higher stop-loss amount.'® Given this
near-perfect association between the transition to the adult

16 Consider that the stop-loss amount increases for all individuals
from CHF 350 to CHF 700. However, for our relatively healthy popu-
lation, changes in the deductible are likely to have a greater impact
than the stop-loss amount.
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health plan and the increase in cost-sharing, we employ
Ordinary Least Squares (OLS) to estimate the effect of a
future increase in out-of-pocket costs on current health care
demand. Specifically, we estimate the following regression:

Yiizo=a+ BD; + py + € , (1)

where the treatment dummy D; is equal to one for indi-
viduals born in December, 11, denotes year fixed effects,
and 3 captures the reduced-form effect of the exogenous
deductible (and stop loss) increase in ¢t = 1 induced by
the transition from the child to the adult health plan on
various health care demand measures Y; ;—¢ in the current
year ¢t = (. Standard errors are clustered at the year level.
Due to near-perfect compliance with treatment (see Table
3), the point estimates from an instrumental variable (IV)
approach hardly differ from the OLS estimates (see Section
“A.1 Instrumental variable approach” in the Appendix). For
simplicity, we therefore refer to the estimated reduced-form
effect, in what follows, as the causal effect of higher future
out-of-pocket costs on current health care demand.!”

To ensure the validity of 3 as an estimator of the causal
effect, we next examine the exogeneity and exclusion criteria.

We argue that whether individuals are born in December
or January is as-if randomly assigned. There are no con-
founders that determine both the individual’s health care
demand and whether an individual is born in December
or January. As the birth month is determined at birth, the
only possible way endogeneity could arise is, when parents
strategically time the birth of their child. Given that tax
benefits for parents in Switzerland depend on the age and
educational status of their children, and considering that we
restricted the sample to cantons in which treated and con-
trols should be in the same school cohort, tax benefits are
largely comparable across both groups. '8

Chuard and Chuard-Keller [9] also show that birth sched-
uling due to financial incentives, such as a birth allowance, is
not a pervasive issue in Switzerland. Moreover, we demonstrate
that our sample exhibits balance across nearly all predetermined
characteristics, as evidenced in Table 2. Although there are a
few variables where statistically significant differences between

17 We perform additional robustness checks and discuss the applica-
tion of further estimation methods such as regression discontinuity
design (RDD) and Differences-in-differences (DiD) in Section “A.2
Additional robustness checks” in the Appendix.

18 We also considered other institutional changes around the age of 18
and the turn of the calendar year. These do not appear to pose a major
threat to our identification. A change in formal payment responsibil-
ity, for example, would only matter insofar as it altered care-seeking
behavior exactly at the December/January cutoff. Furthermore, in
the insurance arrangement we study, medical confidentiality already
applies from age 14 onward, so legal adulthood at age 18 does not
generate a sharp change in privacy.

those born in December and those born in January are observed,
these differences hold minimal economic significance.

We further assert that the only channel through which the
birth month (December vs. January) influences the health care
costs is the fact that those born in December enter the adult
health plan one year earlier while those born in January remain
one year longer in the child health plan. By restricting the sam-
ple to those born in December or January, we can ensure that
the slight age difference is too small to have a direct effect on
the health care demand. In line with this argument, Table 2
shows that the slight age difference did not result in signifi-
cant differences of health care demand pre-treatment. Further-
more, we undertake measures to ascertain that the cutoff from
December to January does not coincide with other significant
cutoffs within the Swiss context that could potentially influ-
ence the outcomes. To mitigate this concern, we exclude three
cantons for which enrollment cutoffs align with the transition
of the calendar year."”

Now that we have ensured that the main assumptions
are met, we present in the next section the results on for-
ward-looking behavior, meaning the effect of the increase
of the next year’s health care prices on the current health
care demand. Descriptive results on demand responses in
the first year (¢ = 1) with higher cost-sharing are shown in
Section “Demand shifting or extra demand”.

Results on forward-looking behavior

Our main results presented in Table 4 suggest that anticipat-
ing the increase in next year’s out-of-pocket price for health
care leads to an increase in health care demand in the current
year. Panel A indicates that the probability to have positive
outpatient costs increases by 1.2 percentage points (or 1.4%).
Moreover, the annual outpatient costs increase on average by
CHF 39.7 (or 4.8%). Panel B reveals a significant increase in
the probability to have a physician visit within the year preced-
ing the out-of-pocket price increase. The likelihood of visiting
a general practitioner (GP) increases by 1.7 percentage points
(2.7%), while the probability of consulting a specialist rises by
2.9 percentage points (7.2%). These results indicate a substan-
tially larger effect on specialist visits. Considering the overall
number of physician visits per year, the estimates suggest that,
on average, every sixth individual has an additional outpatient
physician visit. Again, the increase in the average number
of outpatient visits is larger for specialists than for GPs. As
expected, we find no significant impact of higher anticipated
out-of-pocket prices on today’s demand for inpatient care as
shown in Panel C. Inpatient care is typically less discretionary

19 Moreover, note that, in Switzerland, disability insurance covers the
treatments of congenital defects not only for children but young adults
up to the age of 20 years.

@ Springer



C. Chuard et al.

Table 4 Effect of increase in future out-of-pocket prices on current
demand

Dependent variable Effect P-value Baseline
A. Annual outpatient costs

Outpatient costs > 0 0.012 0.041 0.829
Outpatient costs (CHF) 39.7 0.038 823

B. Annual outpatient physician visits

Physician visits> 0 0.022 0.001 0.738
GP visits> 0 0.017 0.031 0.633
Specialist visits> 0 0.029 0.000 0.402
Total number of physician visits 0.109 0.117 3.28
Number of GP visits 0.043 0.345 2.07
Number of specialist visits 0.066 0.145 1.21
C. Annual inpatient costs

Inpatient costs> 0 0.001 0.820 0.027
Inpatient costs (CHF) 7.14 0.435 77.3
Observations 15,159

Notes: This table presents the reduced-form effect of an increase
in future out-of-pocket prices in yeart = lon current health care
demand in yeart = 0. The p-value is calculated based on heteroske-
dasticity-robust standard errors. The baseline represents the average
outcome in the control group in current year (¢t = 0). The estima-
tion is performed on the final sample of 15,159 individuals with 7,275
treated individuals and 7,884 controls

and more difficult to plan or shift to periods with lower cost-
sharing, making it less responsive to changes in future prices.

To interpret the magnitude of the estimated effect, it is
useful to relate it to the institutional price change. Under the
default contracts, the transition to adulthood raises the stan-
dard deductible from CHF 0 to CHF 300 and the stop-loss
from CHF 350 to CHF 700. For an individual transition-
ing to adulthood, the marginal out-of-pocket price therefore
rises sharply, from 10% in the child plan to 100% for the
first CHF 300 of spending in the adult plan.

Consistent with this institutional shift, our estimates imply
that a CHF 100 (CHF 300) increase in expected out-of-pocket
liability in the following year leads to an increase in current
outpatient spending of CHF 13 (CHF 40). Put differently,
approximately 13% of next year’s healthcare spending is
shifted into the current period. While this responsiveness is
around three times smaller than what has been documented
in related settings [6, 13], it is in line with expectations given
that our sample consists of relatively young and healthy indi-
viduals, for whom the scope for intertemporal substitution in
healthcare demand is likely more limited.

Heterogeneity in demand responses

A heterogeneity analysis reveals that the observed effects
are mainly driven by male individuals and are influenced by
health plan type and regional differences.

As depicted in Fig. 3a, we estimate an increase of 1.7 per-
centage points (or 2.2%) in the probability of having positive
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outpatient costs for males, whereas for females the effect is
considerably smaller and very close to zero. Similarly, Fig.
3b reveals that the average outpatient costs per male patient
increase significantly by CHF 63.9 (9.8%), while the corre-
sponding effect for females is approximately zero. This pat-
tern extends to physician visits. Figure 3¢ shows that males
exhibit a 3 percentage point (5.1%) increase in the prob-
ability of visiting a GP, whereas for females, the estimate
is -0.2 percentage points (-0.3%) and statistically insignifi-
cant. The difference is even more pronounced for specialist
visits (Fig. 3d). Among males, the probability of a specialist
visit increases by 3.4 percentage points (12.1%), while for
females, the effect is modest (1.3 percentage points or 2.4%)
and not statistically significant. Potential explanations for
these gender differences are explored in Section “Explana-
tions for the effect heterogeneity”.

The demand response among males also varies signifi-
cantly by health plan type (see Table 10 in the Appendix).
Men enrolled in plans with free physician choice exhibit
more pronounced forward-looking behavior compared to
those in MC plans with gate-keeping. This divergence may
stem from two key factors. First, managed care plans, which
require referrals from GPs before accessing specialists, may
effectively restrict unnecessary health care consumption.
Supporting this interpretation, we observe similar increases
in GP visits across both health plan types but no significant
increases in specialist visits or average outpatient costs for
individuals in MC plans. This suggests that GPs in MC
plans may act as gatekeepers, limiting additional, poten-
tially unnecessary health care usage.?’ Second, individuals
with a larger moral hazard tend to self-select into more gen-
erous health plans [see 12], such as those with free physi-
cian choice. Due to the larger moral hazard, they may also
react more strongly to future price changes and therefore,
engage more heavily in forward-looking behavior.

Cultural and structural variations between Switzer-
land’s Latin and German-speaking cantons offer an addi-
tional dimension of heterogeneity. Prior research has
shown that Latin cantons tend to have higher per-capita
health expenditures [see, e.g., Crivelli et al. 10]. Table 11
in the Appendix suggests that forward-looking behavior
is present among males in both language regions, though
the effects differ in magnitude. In German-speaking can-
tons, the increase in average outpatient costs is CHF 80
(13%), compared to CHF 31 (4%) in Latin cantons. While
effects in Latin cantons are generally smaller and often not
statistically significant, this may partly reflect the smaller
sample size for this subgroup.

20 previous studies have documented the cost-saving effects of MC in
Switzerland, although the underlying mechanisms remain unclear [see,
e.g., Trottmann et al. 23, Kauer 18].
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Fig. 3 Sex-specific effect of higher next year’s out-of-pocket prices on
current demand. Notes: This figure shows the causal (reduced-form)
effects of higher out-of-pocket prices in ¢ = 1 on annual health care
costs and physician visits in ¢ = O separately for male and female

(a) Effect on probability of having positive costs
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outpatient costs @ drug costs

Fig. 4 Effect of higher next year’s out-of-pocket prices on current
health care costs. Notes. This figure shows the causal effect of higher
out-of-pocket prices in ¢ = 1 on various categories of health care costs
and quarterly outpatient health care costs in ¢ = 0 for male individuals
(see Table 9 in the Appendix). Panel (a) depicts the effect on the prob-
ability of having positive costs separately for different cost categories.

Anticipatory spending by type of health care service

Given that men appear to adjust their current health care
demand in anticipation of future increases in out-of-pocket
costs, we focus on male individuals to investigate which
health care services drive this demand expansion.?!

The results in Fig. 4a reveal a significant increase in the
probability of incurring positive drug costs and laboratory
service costs, with these increases being more pronounced
compared to the rise in overall outpatient costs. Additionally,

21 For completeness, we also show the results for females in Table 9
in the Appendix.

individuals. The point estimates represent the (reduced-form) effects
obtained from the OLS estimation in Eq. 1. Heteroskedasticity-robust
standard errors were used to calculate the 95% confidence intervals

(b) Effect on average costs (in %)

-10% 0% 10% 20% 30% 40%

laboratory costs @ costsin Q1 -@ costsin Q2 -@ costsin Q3 -@ costsin Q4

Panel (b) shows the effect on average costs. We scale the effects in (b)
by their corresponding average outcomes in ¢ = 0 in the control group
to improve comparability, because different cost categories have dif-
ferent baselines. Heteroskedasticity-robust standard errors are used to
calculate the 95% confidence intervals

while the probability of having positive outpatient costs
rises substantially in the second half of the year (i.e., Q3 and
Q4), the increase is smaller in the first two quarters.

Figure 4b illustrates the changes in average costs across
service types and by quarter of service provision. To facili-
tate comparisons across categories with differing baseline
cost levels, the figure depicts changes in average costs rela-
tive to their baseline values.?? On average, drug costs rise
by approximately 8%, while costs for laboratory services
increase by slightly more than 10%. Figure 4b further shows

22 Baseline values are defined as the average annual (or quarterly)
costs in the control group.

@ Springer



C. Chuard et al.

that the average cost increase is strongest in the fourth quar-
ter of the year.

This temporal pattern suggests that individuals adjust
their behavior more markedly as the transition to higher
cost-sharing approaches. This is what we would expect,
considering that some health care use cannot be shifted too
far across time. Furthermore, some individuals may only
become aware of the upcoming cost-sharing increase after
receiving their updated insurance policy in October.

Explanations for the effect heterogeneity

Our findings suggest that men increase their health care use
today in response to a future price increase. Hence, our results
provide evidence for forward-looking behavior of male indi-
viduals. In contrast, we do not observe increased demand
among women in anticipation of the price increase. However,
the absence of such anticipatory spending does not necessarily
imply that women are not forward-looking. It might be that
males and females face different incentives due to inherent dif-
ferences in their characteristics, in their pre-treatment health
care consumption, and in their actual future price.

Table 5 reveals in fact significant differences in pre-
treatment health care demand between males and females.

Table 5 Sex-specific differences in past health care demand and health
plan choices

Females Males Diff P-value
Annual health care demand int = —1
Total costs 953 720 233 0.000
Outpatient costs 877 636 241 0.000
Costs >0 0.862 0.777 0.085 0.000
Costs > 300 0.613 0.489 0.124 0.000
Costs > 2500 0.091 0.070  0.021 0.001
Number of physician visits 3.61 2.53 1.08 0.000
Number of specialist visits 1.43 0.786 0.645 0.000
Health plan int = 0
Free physician choice 0.442 0.462 -0.021 0.079
No deductible 0.854 0.857 -0.003 0.722
Deductible t=0 61.5 59.6  1.87 0.610
Accident coverage 0.172 0.228 -0.056 0.000
Health plan int = 1
Deductible CHF 300 0.588 0.554 0.034 0.003
Deductible CHF 500, 1000, 0.211 0.224 -0.013 0.175
1500, or 2000
Deductible CHF 2500 0.200 0.222  -0.022 0.024
Deductible t=1 976 1,037 -61.3  0.004
Observations 3,469 3,806

Notes: This table shows sex-specific average pre-treatment outcomes
and health plan choices for treated individuals (i.e., born in Decem-
ber). The p-value indicates whether pre-treatment outcomes and/or
health plan choices differ statistically significantly between female
and male individuals in the treatment group. P-values are calculated
using heteroskedasticity-robust standard errors
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Women, for example, exhibit significantly higher average
annual health care costs than men and are 8.5 percentage
points (10.9%) more likely to incur any health care costs
pre-treatment. These differences are partly explained by
gynecological screenings: nearly one-third of women
undergo at least one gynecologist visit annually, with an
average cost of CHF 156 per visit.>> As a result, females
might have less room for additional health care demand in
response to future price increases. In contrast, male indi-
viduals might take the opportunity to do a final check-up
in the period where cost-sharing is still low. They may also
do so to better assess their health status to decide, based on
this information, which deductible to choose for ¢ = 1. This
explanation aligns with the observed increase in laboratory
costs among men.

Women’s higher pre-treatment health care use also affects
their expected future costs. Table 5 shows that women are
12.4 percentage points (25.4%) more likely than men to
incur pre-treatment costs exceeding CHF 300 in ¢t = —1,
suggesting that many women would also exceed this amount
in t = 1, the minimum deductible under the adult health
plan. Consequently, nearly 60% of women select the low-
est deductible (CHF 300) for ¢t = 1, compared to a smaller
share of men. While deductible choices in the child health
plan do not significantly differ by gender, women are 3.4
percentage points (6.1%) more likely to choose the low-
est deductible and men are 2.2 percentage points (9.9%)
more likely to select the highest deductible (CHF 2,500)
in ¢t = 1. Ex post, 47% of women reach their deductible
in t = 1, compared to only 34% of men. Although deduct-
ible choices and health care costs are (partly) endogenous,
these patterns suggest that women and men face fundamen-
tally different (expected) future prices, potentially reducing
women’s incentives to increase their demand in ¢ = 0.

Furthermore, male individuals are slightly more likely to
be enrolled in a free-physician-choice health plan in ¢ = 0,
a plan type where forward-looking behavior is more pro-
nounced as shown previously.

To explore whether higher baseline health care utiliza-
tion among women explains the absence of anticipatory
demand, we estimate our model separately for individuals
with pre-treatment costs above and below their gender-
specific median, as well as for chronically ill individuals.
Our findings in Fig. 5 suggest that, anticipating the cost-
sharing increase in the next year, low-cost females might
also slightly increase their health care demand (albeit not
statistically significantly). The point estimate (in relative
terms) is higher for low-cost females (5.7%) compared to

23 These figures are calculated for period ¢ = 0 using the control
group (i.e., those born in January). These gynecologist visits might
also partly explain the higher number of annual physician and special-
ist visits.
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Fig. 5 Heterogeneity in forward-looking behavior by low-cost and
high-cost individuals. Notes: This figure shows the causal effect of
higher out-of-pocket prices in ¢ = 1 on outpatient costs in ¢ = 0, sepa-
rately for males and females with costs above and below their sex-
specific median costs, and for chronically-ill individuals. The point

high-cost males (3.1%). Additionally, the observed effects
among men are primarily driven by healthier individuals.
For chronically ill individuals, we find no significant change
in health care demand in response to anticipated cost-shar-
ing increases.

Demand shifting or extra demand

As demonstrated in the previous section, we observe for-
ward-looking behavior among young, healthy men who
increase health care utilization in anticipation of a future
deductible increase. Two potential mechanisms could
explain this anticipatory spending. Forward-looking indi-
viduals might shift demand from ¢ =1 to ¢ = 0, reallo-
cating health care consumption to reduce their financial
burden without increasing overall demand. Alternatively,
the forward-looking behavior could lead to an actual
increased demand, that is, the health care spending would
not have occurred (in a later period) in the absence of the
deductible increase. For instance, individuals could visit
a physician to check their health status before selecting
the adult deductible. To distinguish between these mecha-
nisms of demand shifting and extra demand, we analyze
health care consumption in ¢t = 1.

When comparing the treatment and the control group in
t = 1, there are three potential causes for differences in health
care costs. First, demand shifting of the treatment group. If
treated individuals shift demand from ¢t = 1 to ¢ = 0, their
average demand will be smaller in ¢ = 1 than the demand of
the control group. Second, classic moral hazard of the treat-
ment group. In ¢t = 1, most treated individuals have a higher
deductible and hence face a higher out-of-pocket price for
health care. As a result, their demand could be lower than
without the price increase. Third, forward-looking behavior

estimates represent the OLS estimates based on Eq. 1 for the respec-
tive subsample. Because baseline costs differ between the five groups,
effects relative to the corresponding baseline costs are depicted to
improve comparability. Heteroskedasticity-robust standard errors are
used to calculate the 95% confidence intervals

of the control group. The control group remains in the child
health plan in ¢ = 1, transitioning to the adult plan the fol-
lowing year ¢t = 2. Consequently, they might exhibit antic-
ipatory spending in ¢t = 1, increasing their costs. Each of
these factors could widen the observed differences in health
care costs between the treatment and control groups in
t=1.

The transition to the adult health plan with considerably
higher insurance premiums could also trigger changes in
health plan choices. Our data indicate that the share of indi-
viduals enrolled in a free-physician-choice plan decreases
by 14.8 percentage points (32.7%) among the treated group
in t = 1, as many switch to managed care plans to obtain
premium discounts. In contrast, only 2.9% of the control
group switch plans in ¢ = 1.2* Hence, this might represent a
further channel for differences in health care costs between
treatment and control group in ¢t = 1.

There could also be an additional source of cost “dif-
ferences” for period ¢t = 1 based on how health care bills
are submitted. Under the “payer” system, health care pro-
viders directly bill insurers, while under the “guarantee”
system, patients receive the bill and must submit it to
the insurer themselves for reimbursement. Which sys-
tem applies depends on various factors, see Schmid [22]
for more details. Treated individuals in ¢ = 1, who are
less likely to exceed their deductible, may have reduced
incentives to submit bills under the guarantee system.
This could result in observed costs underestimating
actual health care consumption for the treatment group
and hence increase the difference in (observed) health
care costs between the treatment and the control group.
To mitigate this issue, we focus on health care costs

24 See Table 13 in the Appendix for detailed health plan transition
data.
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Table 6 Descriptive differences in health care demand int = 1

Dependent Variable D=0D=1Diff P-value
A. Male individuals

Outpatient costs (payer system) 428 437 8.63  0.639
Outpatient costs> O(payer system) 0.631 0.625 -0.006 0.575
Observations 4,182 3,663

B. Female individuals

Outpatient costs (payer system) 669 651 -17.8 0.446

Outpatient costs> O(payer system) 0.784 0.766 -0.018 0.077
Observations 3,627 3,466

Notes: For this analysis, we excluded 221 individuals (or 1.5%) that
suspended their health insurance during (part of) yeart = 1, prob-
ably starting to serve the military

processed under the payer system, which accounts for
approximately two-thirds of total expenditures.?

Table 6 reports descriptive differences in average outpa-
tient costs in t = 1 between treatment and control group.
Panel A shows no significant difference in average out-
patient costs processed under the payer system between
treated and control males. This finding suggests that men’s
increased demand in ¢ = 0 is not due to demand shifting
but represents additional health care consumption. Given
that we find no evidence for anticipatory spending among
females, a decrease in health care demand among treated
females could indicate that females exhibit moral hazard
behavior, consuming less in period t = 1 when they face
higher out-of-pocket costs. Panel B shows a slight decrease
in the probability to have outpatient costs of 1.8 percentage
points (or 2.3%). However, there is no significant difference
in average outpatient costs processed under the payer sys-
tem. Thus, if moral hazard exists in this setting, its effect
appears limited among young females.

Conclusion

Cost-sharing is a key mechanism in many health care sys-
tems, designed to improve efficiency by requiring patients
to bear a portion of their health care costs. Since cost-shar-
ing thresholds typically reset annually, individuals often
face sharp changes in out-of-pocket prices at the beginning
of each year. These discontinuous changes create dynamic
incentives that encourage people to consider future out-of-
pocket prices when optimizing their health care consump-
tion. However, such forward-looking behavior can weaken
the intended effects of cost-sharing.

25 Although the incentives incorporated in the guarantee system should
not affect choices of individuals in the child health plan (majority in
plan with no deductible), we report in Table 9 Panel D in the Appendix
estimates of forward-looking behavior on bills from the payer system
only. The results are comparable to our main results.
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Our study provides evidence of forward-looking behav-
ior among young men who increase their demand for health
care in the year preceding an exogenous increase in cost-
sharing. This finding suggests that young men respond to
dynamic incentives by consuming more health care today
when they anticipate higher out-of-pocket costs tomorrow.
In contrast, young women do not exhibit similar anticipa-
tory behavior. This difference may stem from lower incen-
tives among women for two reasons: (1) women are more
likely to select the lowest deductible (CHF 300) in the adult
health plan, resulting in a smaller increase in out-of-pocket
costs, and (2) based on their prior utilization of health care,
women are more likely to reach their deductible in the fol-
lowing year, reducing the benefits of anticipatory spending.

Our findings contribute to the growing literature on for-
ward-looking behavior in health care [e.g., Einav et al. 13,
Alpert 1, Johansson et al. 17], which has focused largely
on specific, often sicker populations. In contrast, we show
that even relatively healthy individuals respond to dynamic
incentives. Importantly, this response does not appear to
reflect a mere re-timing of care but an overall increase in
health care consumption in the period before cost-sharing
rises. These results have important implications for the
design of health plans. Specifically, cost-sharing mecha-
nisms that create abrupt changes in out-of-pocket costs
at the turn of the year may not be optimal, as they induce
dynamic responses that undermine their intended effects.

Although our study demonstrates demand responses to
anticipated changes in out-of-pocket costs, it does not allow
us to assess whether lower cost-sharing leads to overuse of
health care, as we have no information on optimal health care
consumption. Nevertheless, understanding whether individu-
als consume suboptimal levels of care under different cost-
sharing regimes is an important avenue for future research.
Additionally, our analysis cannot disentangle whether the
observed changes in health care demand are driven by the
children themselves or by their parents, who act as invoice
recipients. Finally, the first year of the adult health plan for the
treated group introduces various potential confounders of why
health care costs might change, limiting our ability to fully
identify causal effects during this period. We view this as an
opportunity for future research to explore the mechanisms and
consequences of transitioning to adult health plans.

By shedding light on the anticipatory behavior of young
adults in response to cost-sharing, our findings highlight the
need for health care policies that account for dynamic incen-
tives and their impact on demand.

During the preparation of this work, the authors used
ChatGPT4o in order to improve language and readability.
After using this tool, the authors reviewed and edited the
content as needed and take full responsibility for the content
of the publication.
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Appendix
A Robustness checks

A.1 Instrumental variable approach

Technically, not all individuals necessarily experience
an increase in their deductible when transitioning from
the child to the adult health plan. Because child deduct-
ibles range from CHF 0 to CHF 600 and adult deductibles
from CHF 300 to CHF 2500 (see Table 1), it is possible
that treated individuals reduce their deductible when enter-
ing the adult health plan or controls increase their deduct-
ible while still remaining in the child health plan. Our OLS
estimation in the main part of the paper therefore identifies
the reduced-form effect. However, as shown in Table 3, the
two cases mentioned are rare. Almost all treated individu-
als face an increase in their deductible when entering the
adult health plan, whereas most controls, staying in the child
health plan for one more year, experience no change in their
deductible with the start of the next year. Nevertheless,
for completeness, we provide the results of an instrumen-
tal variable (IV) approach to identify the causal effect of
the next year’s increase in out-of-pocket prices on current
health care demand for the subgroup of compliers.

To estimate the local average treatment effect (LATE),
we use two stage least squares (2SLS). First, we estimate
the following first stage regression including year fixed
effects, 1, to increase precision:

Di,tl = o+ ﬂZ7 + Hy + €, (2)

where Z; is a binary variable equal to one for individuals
born in December and D; 4 is a binary variable equal to one
for individuals who experience an increase in their deduct-
iblet = 1.

Second, we use the predicted probability of a deductible
increase, ﬁlz , to estimate the causal effect of anticipating
future out-of-pocket price increases on health demand mea-
sures in the current year:

Yii =7 +6Dip +ny+vi 3)

To obtain consistent estimates of the effect, we need to
impose three assumptions: Exogeneity, exclusion, and rele-
vance of the instrument. We already argued in the main part
of this paper that whether individuals are born in December
or January should be as-if randomly assigned. Additionally,
we showed that covariates are largely balanced. Moreover,

we find no evidence that the slight age difference affects
health care demand in the pre-treatment year, which sup-
ports the exclusion restriction. Finally, we have a strong first
stage with an estimate of 0.985 that is highly significant so
that almost all individuals born in December experience a
deductible increase in ¢ = 1, while those born in January do
not change their deductible in ¢t = 1.

Due to almost perfect compliance, we are not surprised to
see the results from the IV estimation to be very similar to
those from the OLS estimation. Nevertheless, for complete-
ness, we provide the I'V results in Table 7.

Because IV and OLS results are essentially the same, we
decided to focus on the OLS results in the main part of this
paper so as not to complicate the analysis unnecessarily.

A.2 Additional robustness checks

To assess the validity of our empirical strategy, we perform
several additional robustness checks, reported in Table 8.
First, we estimate our OLS specification using pre-treatment
outpatient costs from year t = —1 as the outcome. In this
year, we expect no significant difference in costs between
those born in December and those born in January, as both
groups are still in the child health plan in the next year and
therefore, both groups benefit from low out-of-pocket prices
for another year. Our results in Panel A confirm that there
is no significant difference in outpatient costs in ¢ = —1

Table 7 1V approach

Dependent variable LATE P-value Baseline

A. Annual outpatient costs

Outpatient costs > 0 0.012 0.045 0.829

Outpatient costs (CHF) 40.3 0.038 823

B. Annual outpatient physician visits

Physician visits > 0 0.023 0.001 0.738
GP visits > 0 0.017 0.030 0.633
Specialist visits > 0 0.029 0.000 0.402

Total number of physician visits 0.111 0.118 3.281
Number of GP visits 0.043 0.353 2.069
Number of specialist visits 0.068 0.144 1.212

C. Annual inpatient costs

Inpatient costs > 0 0.000 0.946 0.027

Inpatient costs (CHF) 5.191 0.572 77.3

Observations 15,159

N exposed (Z=1) 7,275

N non-exposed (Z = 0) 7,884

Notes: The estimated coefficients (‘LATE”) measure the effect of a
deductible increase in the following year (¢ = 1) on the health care
use / expenditures in the current year (¢t = 0). The LATEs are esti-
mated using 2SLS with year fixed effects as specified in Egs. 2 and 3.
Heteroskedasticity-robust standard errors are presented and used to
calculate p-values. The baseline of the outcomes is based on average
outcomes among those born in January (i.e. Z = 0). As we do not
observe accident-related costs and visits for employed individuals,
we only consider illness-related health care claims
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Table 8 Additional robustness checks

Dependent variable Subsample Window Weights Estimate P-value Baseline N obs
A. Placebo test

Outpatient costs t = —1 - +/- 30 days Uniform -11.7 0.509 757 15,159
Outpatient costs ¢t = —1 Males +/- 30 days Uniform -5.5 0.802 639 8,062
Outpatient costs ¢ = —1 Females +/- 30 days Uniform -28.4 0.313 892 7,097
B. Sample restrictions

B.1. Varying window around cut-off

Outpatient costs ¢t = 0 - +/- 20 days Uniform 35.2 0.128 821 5,293
Outpatient costs ¢t = 0 Males +/- 20 days Uniform 60.0 0.032 647 2,881
Outpatient costs ¢t = 0 Females +/- 20 days Uniform -11.2 0.763 1027 2,412
Outpatient costs ¢ = 0 - +/- 10 days Uniform 19.7 0.553 849 2,648
Outpatient costs t = 0 Males +/- 10 days Uniform 73.2 0.069 663 1,441
Outpatient costs t = 0 Females +/- 10 days Uniform -54.9 0.309 1071 1,207
B.2. Children with zero deductible

Outpatient costs ¢t = 0 - +/- 30 days Uniform 40.7 0.054 880 12,879
Outpatient costs ¢ = 0 Males +/- 30 days Uniform 62.9 0.016 720 6,851
Outpatient costs ¢t = 0 Females +/- 30 days Uniform 4.60 0.890 1062 6,028
B.3. Sample with relaxed restr.

Outpatient costs ¢t = 0 - +/- 30 days Uniform 28.8 0.104 848 17,731
Outpatient costs ¢t = 0 Males +/- 30 days Uniform 52.1 0.017 688 9,413
Outpatient costs ¢ = 0 Females +/- 30 days Uniform -6.02 0.830 1028 8,318
C. Weighting

Outpatient costs ¢t = 0 - +/- 30 days Triangular 233 0.291 830 15,159
Outpatient costs t = 0 Males +/- 30 days Triangular 55.5 0.037 655 8,062
Outpatient costs t = 0 Females +/- 30 days Triangular -27.3 0.441 1038 7,097
Outpatient costs ¢ = 0 - +/- 30 days Epanech. 28.5 0.173 827 15,159
Outpatient costs ¢ = 0 Males +/- 30 days Epanech. 57.8 0.023 653 8,062
Outpatient costs ¢t = 0 Females +/- 30 days Epanech. -19.5 0.561 1033 7,097
D. Difference-in-difference

Outpatient costs ¢t = 0 - +/- 30 days Uniform 51.1 0.050 823 30,318
Outpatient costs t = 0 Males +/- 30 days Uniform 69.0 0.032 655 16,124
Outpatient costs ¢ = 0 Females +/- 30 days Uniform 28.1 0.497 1020 14,194

Note: This table presents results on forward-looking behavior applying different estimation methods and sample restrictions. P-values are cal-

culated based on heteroskedasticity-robust standard errors

between treatment and control group, for both male and
female individuals.?®

Second, we test whether our results are robust to slight
modifications of the sample. In Panel B.1, we show results
based on smaller windows around the cut-off to trade off the
plausibility of exclusion and exogeneity against the sample
size. Specifically, we estimate our specification for female
and male individuals with a birthday within 20 and 10 days
of the turn of the year instead of 30 days. The patterns for
the different windows are fairly similar; there is a positive
significant effect for male individuals, whereas female indi-
viduals do not significantly change their health care demand
in the year preceding the increase in the out-of-pocket price.
In Panel B.2, we estimate the effect for the subsample of

26 Table 2 has already shown that average pre-treatment outpatient
costs do not significantly differ between treatment and control group
for the full sample. Here, we show it separately for male and female
individuals and use Eq. 1, adapted for year ¢ = —1, which additionally
includes year fixed effects.

@ Springer

children in a zero-deductible child health plan. This ensures
that all treated individuals necessarily face an increase in their
deductible when entering the adult health plan. Moreover, it
controls for the slight difference in the proportions of zero-
deductible plans between the treatment and the control group
as depicted in Table 2. Again, the estimates are very close to
our main results in the paper. Moreover, in Panel B.3, we relax
the sample restrictions allowing individuals to switch their
insurer in ¢ = 1.7 Panel B.1 suggests that relaxing this sam-
ple restriction results in similar albeit somewhat smaller point
estimates. We additionally considered using the regression
discontinuity design (RDD). Recall that we compare average
health care demand between those born shortly before and
those born shortly after the turn of the year. Hence, we have
a setting with a discrete running variable (birth date) and few
mass points (30 days before and 30 days after the turn of the

7 This relaxation has the drawback that we no longer observe the
chosen deductibles in ¢ = 1, the first year in the adult health plan for
those treated.
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year). According to Cattaneo et al. [8], due to the low number
of mass points near the cut-off, the commonly used continuity-
based approach to RD analysis does not appeal to our setting.
It is recommended to use the local randomization approach
to RD analysis instead [see Cattaneo et al. 8, for details]. The
local randomization approach assumes that the treatment is
as-if randomly assigned near the cutoff (i.e., the turn of the
year) and can therefore be interpreted as a randomized experi-
ment near the turn of the year. However, this implies that the
outcomes are independent of the running variable (birth date).
In contrast to the continuity-based approach, there is hence
no direct effect of age on the outcome in the narrow window
around the turn of the year. Under these assumptions, how-
ever, the local randomization approach is essentially a simple
difference-in-means estimation as performed with OLS. Con-
sidering that the comparability of observations is even more
plausible near the cut-off, RDD usually applies higher weights

B Additional tables

Table 9 Heterogeneity in forward-looking behavior by sex

to these observations. We, therefore, also provide the results of
weighted OLS estimation using triangular and epanechnikov
kernels in Panel C. Again, the results are hardly sensitive to
the inclusion of different weights.

Finally, the estimates in Panel C of Table 8 result from
a difference-in-difference (DiD) approach using whether
individuals enter the adult health plan in the following year
(i.e. born in December) as exogenous treatment indicator.
DiD controls for potential pre-treatment differences in the
level of health care costs between those born in December
and those born in January. While it allows for such level
differences in costs, it requires the two groups to follow the
same cost trend [for details on the method see e.g. Cun-
ningham 11]. The magnitude of the point estimates overall
and for males are highly comparable, whereas the estimate
for females is somewhat higher but still not significant and,
especially in relative terms, much smaller than for males.

Males Females
Dependent variable Effect P-value Baseline Effect P-value Baseline
A. Annual health care utilization
Physician visits > 0 0.033 0.001 0.665 0.005 0.607 0.824
GP visits > 0 0.030 0.007 0.584 -0.002 0.887 0.690
Specialist visits > 0 0.034 0.001 0.280 0.013 0.277 0.545
Number of physician visits 0.208 0.012 2.56 -0.057 0.615 4.14
Number of GP visits 0.154 0.008 1.74 -0.105 0.138 2.46
Number of specialist visits 0.054 0.287 0.821 0.049 0.528 1.67
B. Annual health care costs
Outpatient costs > 0 0.017 0.059 0.775 0.002 0.754 0.893
Inpatient costs > 0 0.002 0.523 0.023 -0.002 0.709 0.032
Laboratory costs > 0 0.028 0.010 0.352 0.003 0.794 0.591
Drug costs > 0 0.029 0.006 0.606 -0.010 0.347 0.732
Outpatient costs 63.9 0.007 655 -0.596 0.984 1020
Inpatient costs 14.8 0.221 66.0 -2.70 0.846 90.4
Drug costs 7.97 0.138 105 -5.76 0.306 140
Laboratory costs 6.77 0.073 63.9 341 0.561 136
C. Quarterly health care costs
Outpatient costs Q1 > 0 0.022 0.049 0.456 0.010 0.392 0.604
Outpatient costs Q2 > 0 0.010 0.351 0.454 0.000 0.982 0.600
Outpatient costs Q3 > 0 0.037 0.001 0.418 0.005 0.645 0.573
Outpatient costs Q4 > 0 0.042 0.000 0.425 0.006 0.605 0.601
Outpatient costs Q1 12.6 0.153 174 -4.594 0.668 261
Outpatient costs Q2 16.1 0.061 164 0.466 0.965 258
Outpatient costs Q3 11.3 0.172 151 3.488 0.731 228
Outpatient costs Q4 23.8 0.007 165 0.044 0.997 274
D. Costs processed with “payer” system only
Outpatient costs (payer system) > 0 0.032 0.003 0.606 0.003 0.738 0.760
Outpatient costs (payer system) 493 0.008 413 12.5 0.583 626
Observations 8,062 7,097

Notes: This table presents the sex-specific (reduced-form) effects of increased future out-of-pocket prices (¢t = 1) for health care on today’s
demand for health care (t = 0) estimated using OLS based on Eq. 1. P-values are calculated based on heteroskedasticity-robust standard errors
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Table 10 Heterogeneity in forward-looking behavior by health plan type

Free physician choice

Managed care plans

Dependent variable Effect P-value Baseline Effect P-value Baseline
A. Annual health care utilization

Physician visits > 0 0.052 0.000 0.689 0.016 0.257 0.644
GP visits > 0 0.041 0.010 0.599 0.019 0.195 0.572
Specialist visits > 0 0.057 0.000 0.311 0.014 0.283 0.254
Number of physician visits 0.273 0.025 2.74 0.154 0.168 2.41
Number of GP visits 0.139 0.100 1.81 0.167 0.034 1.68
Number of specialist visits 0.134 0.081 0.926 -0.013 0.846 0.733
B. Annual health care costs

Outpatient costs > 0 0.037 0.004 0.791 0.000 0.973 0.761
Laboratory costs > 0 0.033 0.043 0.374 0.024 0.093 0.333
Drug costs > 0 0.038 0.016 0.636 0.022 0.132 0.581
Outpatient costs 95.7 0.008 711 36.1 0.243 608
Drug costs 17.8 0.066 122 -0.930 0.867 90.8
Laboratory costs 6.96 0.255 70.7 6.23 0.185 58.2
Observations 6,847 8,312

Notes: This table presents the males’ health plan type -specific (reduced-form) effects of increased future out-of-pocket prices for health care on
today’s demand for health care estimated using OLS based on Eq. 1. P-values are calculated based on heteroskedasticity-robust standard errors

Table 11 Heterogeneity in forward-looking behavior by language region

German-speaking cantons

Latin cantons

Dependent variable Effect P-value Baseline Effect P-value Baseline
A. Annual health care utilization

Physician visits > 0 0.033 0.008 0.660 0.033 0.083 0.675
GP visits > 0 0.028 0.034 0.590 0.033 0.105 0.568
Specialist visits > 0 0.031 0.009 0.256 0.046 0.019 0.335
Number of physician visits 0.195 0.045 2.55 0.239 0.126 2.58
Number of GP visits 0.135 0.056 1.81 0.201 0.043 1.57
Number of specialist visits 0.060 0.286 0.740 0.038 0.719 1.01
B. Annual health care costs

Outpatient costs > 0 0.019 0.099 0.759 0.016 0.324 0.810
Laboratory costs > 0 0.030 0.023 0.376 0.025 0.190 0.291
Drug costs > 0 0.024 0.059 0.600 0.043 0.030 0.618
Outpatient costs 80.2 0.003 605 30.8 0.515 769
Drug costs 6.42 0.255 97.9 11.4 0.355 121
Laboratory costs 6.33 0.141 65.0 7.30 0.343 60.7
Observations 10,636 4,488

Notes: This table presents the males’ effects of increased future out-of-pocket prices for health care on today’s demand for health care estimated
using OLS based on Eq. 1, separately by language region. Latin cantons include French- and Italian-speaking cantons. P-values are calculated
based on heteroskedasticity-robust standard errors

Table 12 Heterogeneity in forward-looking behavior by sex and pre-treatment costs

Sample Effect Effect (in %) P-value Baseline N
obs

Dependent variable: Annual outpatient costs (in CHF)

female - above median cost 8.89 0.668 0.852 1,332 3,333
female - below median cost 30.2 5.67 0.264 533 3,333
male - above median cost 26.7 3.05 0.479 874 3,725
male - below median cost 80.6 25.5 0.000 316 3,725
chronically ill -20.5 -1.14 0.851 1,795 1,043

Notes: This table presents the effects of higher next year’s out-of-pocket prices (in ¢ = 1) on current outpatient cost (in ¢ = 0), separately by sex
and by group of individuals with high (above median) and low (below median) pre-treatment health care consumption (measured in ¢t = —1).
The effects are estimated using OLS based on Eq. 1. P-values are calculated based on heteroskedasticity-robust standard errors
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Table 13 Reconsideration of health plan choice

D Share in MC plan

t=20 t=1 Diff (pp) Diff (%)
1 54.8% 69.6% 14.8 pp 27.0%
0 54.9% 56.5% 1.6 pp 2.9%

Notes: This table depicts the proportions of individuals in managed-
care health plans — in contrast to a free-physician-choice plan — in a
given year (t = 0 or t = 1) separately for treated and controls

Acknowledgements We would like to thank Michael Gerfin, Linn
Hjalmarsson, and Nicolas Schreiner for their valuable comments
and Konstantin Beck, Ingrid Dallmann, Lukas Kauer, Thomas G.
McGuire, and Kaspar Wiithrich for their constructive feedback on an
earlier version of this paper. We are grateful to seminar and conference
participants in Bern (Switzerland), Lausanne (Switzerland), Lucerne
(Switzerland), Dubrovnik (Croatia), Spring Meeting of Young Econo-
mists in Lisbon (Portugal), dggo Jahrestagung in Hamburg (Germany),
and ASHEcon Conference in Philadelphia (USA), in particular Kath-
rin Durizzo, Benjamin R. Handel, and Selina Schulze Spuentrup for
insightful discussions.

Author Contributions All authors contributed to the conception and
design of the study. FL carried out the empirical analysis. CC and CS
took the lead in writing and revising the manuscript. All authors ap-
proved the final version.

Funding No funding was received for conducting this study.

Data Availability Restrictions apply to the availability of these data,
which were used under contract for this study and cannot be shared.
All computations and coding were performed with R. Code can be
retrieved from the corresponding author upon request.

Declarations

Conflict of Interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethics Declarations No ethical approval needed.

Open Access This article is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International License,
which permits any non-commercial use, sharing, distribution and
reproduction in any medium or format, as long as you give appropri-
ate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if you modified the licensed
material. You do not have permission under this licence to share
adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Cre-
ative Commons licence, unless indicated otherwise in a credit line to
the material. If material is not included in the article’s Creative Com-
mons licence and your intended use is not permitted by statutory regu-
lation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this licence, visit
http://creativecommons.org/licenses/by-nc-nd/4.0/.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Alpert, A.: The anticipatory effects of Medicare Part D on drug
utilization. J. Health Econ. 49, 28—45 (2016)

Anderson, D.M., Hoagland, A., Zhu, E.: Medical bill shock
and imperfect moral hazard. J. Public Econ. 236, 105152
(2024)

Aron-Dine, A., Einav, L., Finkelstein, A., Cullen, M.: Moral haz-
ard in health insurance: do dynamic incentives matter? Rev. Econ.
Stat. 97(4), 725-741 (2015)

Beck, K., Kiser, U., von Wyl, V.. Stabilitit, Mobilitat,
Gerechtigkeit und Risikoselektion im Krankenversicherungs-
markt: Ist ein Risikoausgleich notwendig? In: Beck, K. (ed.),
Risiko Krankenversicherung: Risikomanagement in einem
regulierten Krankenversicherungsmarkt, chapter 9. Haupt,
Bern, 3 edition (2013)

Bischof, T., Schmid, C.P.: Consumer price sensitivity and health
plan choice in a regulated competition setting. Health Econ.
27(9), 1366-1379 (2018)

Brot-Goldberg, Z.C., Chandra, A., Handel, B.R., Kolstad, J.T.:
What does a deductible do? The impact of cost-sharing on health
care prices, quantities, and spending dynamics. Q. J. Econ.
132(3), 1261-1318 (2017)

Cabral, M.: Claim timing and ex post adverse selection. Rev.
Econ. Stud. 84(1), 1-44 (2016)

Cattaneo, M.D., Idrobo, N., Titiunik, R.: A practical introduction
to regression discontinuity designs: Extensions. arXiv preprint
arXiv:2301.08958 (2023)

Chuard, C., Chuard-Keller, P.: Baby bonus in Switzerland: Effects
on fertility, newborn health, and birth-scheduling. Health Econ.
30(9), 2092-2123 (2021)

Crivelli, L., Filippini, M., Mosca, I.: Federalism and regional
health care expenditures: an empirical analysis for the Swiss can-
tons. Health Econ. 15(5), 535-541 (2006)

Cunningham, S.: Difference-in-Differences. The Mixtape. Yale
University Press, In Causal Inference (2021)

Einav, L., Finkelstein, A., Ryan, S.P., Schrimpf, P., Cullen, M.R.:
Selection on moral hazard in health insurance. Am. Econ. Rev.
103(1), 178-219 (2013)

Einav, L., Finkelstein, A., Schrimpf, P.: The response of drug
expenditure to nonlinear contract design: Evidence from Medi-
care Part D. Q. J. Econ. 130(2), 841-899 (2015)

FOPH.: Federal Office of Public Health. Statistik der obligato-
rischen Krankenversicherung (2022)

Gerfin, M., Kaiser, B., Schmid, C.: Healthcare demand in the
presence of discrete price changes. Health Econ. 24(9), 1164—
1177 (2015)

Hjalmarsson, L., Gerfin, M.: Christmas shopping in the prescrip-
tion drug market. In: Three Essays in Health Economics. Univer-
sitdt Bern (2024)

Johansson, N., de New, S.C., Kunz, J.S., Petrie, D., Svens-
son, M.: Reductions in out-of-pocket prices and forward-look-
ing moral hazard in health care demand. J. Health Econ. 87,
102710 (2023)

Kauer, L.: Long-term effects of managed care. Health Econ.
26(10), 1210-1223 (2017)

Klein, T.J., Salm, M., Upadhyay, S.: The response to dynamic
incentives in insurance contracts with a deductible: Evidence
from a differences-in-regression-discontinuities design. J. Public
Econ. 210, 104660 (2022)

@ Springer


http://arxiv.org/abs/2301.08958
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

C. Chuard et al.

20.

21.

22.

Lin, H., Sacks, D.W.: Intertemporal substitution in health care
demand: Evidence from the RAND Health Insurance Experi-
ment. J. Public Econ. 175, 29-43 (2019)

Schmid, C.P., Beck, K., Kauer, L.: Chapter 16 - Health Plan
Payment in Switzerland. In: McGuire, T.G., van Kleef, R.C.
(eds.) Risk Adjustment, Risk Sharing and Premium Regulation in
Health Insurance Markets, pp. 453—489. Academic Press (2018)
Schmid, C.P.R.: Unobserved health care expenditures: How
important is censoring in register data? Health Econ. 26(12),
1807-1812 (2017)

@ Springer

23.

Trottmann, M., Zweifel, P., Beck, K.: Supply-side and
demand-side cost sharing in deregulated social health
insurance: Which is more effective? J. Health Econ. 31(1),
231-242 (2012)

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	﻿Forward-looking Behavior in Health I nsurance
	﻿Abstract
	﻿Introduction
	﻿﻿Institutional setting
	﻿﻿Data
	﻿Health insurance claims data
	﻿Sample restrictions
	﻿Descriptive statistics

	﻿﻿Empirical strategy
	﻿﻿Results on forward-looking behavior
	﻿Heterogeneity in demand responses
	﻿Anticipatory spending by type of health care service

	﻿﻿Explanations for the effect heterogeneity
	﻿﻿Demand shifting or extra demand
	﻿﻿Conclusion
	﻿Appendix
	﻿A Robustness checks
	﻿﻿A.1 Instrumental variable approach
	﻿﻿A.2 Additional robustness checks


	﻿B Additional tables
	﻿References


