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ABSTRACT

IZA DP No. 17999 JULY 2025

The Labour Market and Health Effects of 
a Diabetes Warning: 
Evidence of Gender and Age Differences 
from the Lifelines Cohort Study
To promote early detection of diabetes and ameliorate the negative consequences of 

diabetes, some governments provide diabetes screenings. This paper contributes to the 

literature by being the first to investigate whether an issued warning affects the individual’s 

employment status. Additionally, our analysis also explores health effects, stratified by 

gender, age, and education , in order to receive indications for potential pathways of the 

employment effects. By doing so, we present the first results in the literature for individuals 

under 40. Using a multidimensional regression discontinuity design, we investigate the 

short- and long-run effects of a diabetes risk warning issued by Lifelines, a Dutch cohort 

study. In particular, low-educated individuals below 40 increase their labour market 

activities after a warning, which is generally more pronounced and also persistent for 

women. Surprisingly, this is not matched by similar strong effects on health outcomes by 

either gender. Health effects are very heterogeneous by gender, age and educational group. 

Older, highly educated women seem to benefit particularly strongly from a warning, as a 

significant reduction in the 4-year mortality rate indicates.
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The Labour Market and Health E!ect of a Diabetes Warning

1 Introduction

Diabetes mellitus (DM) type 2 is an expanding chronic disease that in 2024 a!ected
1 in 10 adults worldwide, as estimated by the International Diabetes Federation [1].1

However, about 4 in 10 diabetic adults are unaware of their disease [1]. This is an
alarming number, particularly in light of descriptive finding suggesting that undiag-
nosed individuals compared to diagnosed are more likely to develop health complica-
tions, such as heart disease [4], and experience larger mortality rates [5]. To promote
early DM detection and prevent such negative consequences, some governments (i.e.
Japan and Korea) provide diabetes screenings, which issue warnings if individuals are
at risk of DM, targeted at the whole population aged 40 and over. In a comprehensive
evaluation, we investigate whether receiving a DM warning initializes labour market
and health e!ects in the Netherlands, a country where no nationwide DM screening
exists.

To date, the e!ects of diabetes mellitus warnings on labour market behaviour have
not been examined. This is an important gap, particularly in light of a growing body of
evidence documenting the adverse labour market consequences of a formal DM diagno-
sis (as surveyed by [6]). A range of studies has shown a negative relationship between
diagnosed DM and labour market outcomes. Moreover, there is some evidence that fol-
lowing a diabetes diagnosis, additional shocks might lead to a worsening of the disease
[7]. These findings suggest that interventions at an earlier stage - such as DM warnings
issued when individuals are identified as prediabetic - could, in principle, contribute to
preventing these negative outcomes, for example by altering health trajectories or be-
havioural responses. Whether such warnings are e!ective in doing so, however, remains
an open empirical question.

While a warning can positively a!ect health behaviours and outcomes, its e!ect
on labour market outcomes is ex-ante unclear. Regarding health behaviours and out-
comes, there is some evidence that issued warnings are e!ective in the short run [8,
9].2 We add additional insights with regard to this pathway, particularly by taking
the heterogeneity of di!erent population groups into account. Following [12], these
potential health changes may influence labour market outcomes by way of three prin-
cipal channels: productivity, preferences and expectations, and financial incentives. If
a warning, for example, prevents the onset of diabetes or mitigates the severity of its

1
We consider only type 2 diabetes as it is the most widespread type and is usually developed in

later stages of life [2]. In the Netherlands, it a!ects 90% of the diabetic population [3]. Type 2 DM

causes higher insulin resistance and relative insulin deficiency [2].
2
Studies on the e!ects of recent diabetes diagnoses also reached similar conclusions [10, 11].
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The Labour Market and Health E!ect of a Diabetes Warning

complications, the associated decline in productivity may be attenuated. Regarding
preferences and expectations, the e!ect is ambiguous. On the one hand, compared
to individuals who experience more severe illness, those who receive an early warning
may place lower relative value on leisure, exhibit greater willingness to invest in work
capacity, and postpone retirement. On the other hand, they might expect a longer
working life and therefore either choose to invest more time in education or exhibit
a temporarily weaker attachment to the labour market, reflecting a reduced urgency
to work intensively. With regards to financial incentive, improvements in health may
reduce reliance on disability insurance or other forms of income support.

However, as our treatment is a warning, we also need to consider that it contains
a potential information shock. Therefore, the direction of the labour market e!ects
is sensitive to the mechanism through which the warning operates. In particular, the
warning may increase awareness of an underlying health condition, potentially influ-
encing behaviour in di!erent ways. If the information confirms the presence of a man-
ageable condition — thereby explaining existing symptoms without implying severe
consequences — the warning may be perceived as relatively positive. In such cases,
leisure might be given less weight compared to work. Conversely, if the news is com-
pletely unexpected and perceived as negative, individuals might place greater value on
leisure or re-evaluate their eligibility for disability benefits or early retirement. At the
same time, in the negative scenario, the information shock may prompt an increase in
labour supply, as individuals perceive a shortened time horizon for work.

In total, the overall impact of DM warnings on labour market outcomes is theo-
retically ambiguous and cannot be determined ex ante. Particularly in light of the
undetermined direction of the labour market e!ects of an issued warning, we are able
to make an important contribution to the cost-e!ectiveness analysis (CEA) of screen-
ings. In fact, [13] and [14] report that more than 90%, of the CEA studies only include
direct benefits and costs, that is, health outcomes and costs, disregarding important
indirect costs and benefits, such as labour market e!ects. These omissions neglect the
recommendations of the Second US Panel on Cost-E!ectiveness, which advocates for
the inclusion of indirect costs in CEAs [15].

Our focus on labour market e!ects of DM warnings also fills a gap in the broader
literature on the interaction of health and labour market. Despite the wide-spread in-
terest in this topic3 little is known about the e!ects of health interventions on labour

3
See for example [16] for an early review of the papers, and [17] for the heterogeneous e!ects of

health level on employment

3



The Labour Market and Health E!ect of a Diabetes Warning

market outcomes in developed economies. An exception is [18], who evaluate the labour
market e!ects of a health intervention to reduce the risk of coronary heart disease mor-
tality in the United States.

We employ Dutch data from Lifelines, a collection of longitudinal health measure-
ments of more than 160, 000 participants, covering the years between 2006 and 2018.
At baseline, Lifelines performed blood sample tests and sent a warning to participants
who had glucose or HbA1c4 values above the predetermined threshold. This paper
estimates the labour market and health e!ects of receiving a warning with a multidi-
mensional regression discontinuity design (RDD). By using this large survey sample,
we are able to estimate warning e!ects for a country that has not (yet) introduced a
screening programme. Furthermore, we do so for all ages, i.e. not only for older age
groups that are usually targeted.

The diabetes screening literature has overlooked gender5 di!erences, although de-
scriptive studies document remarkable gender di!erences in diabetes incidence, diabetes
treatment and health outcomes. For instance, diabetic women su!er from higher mor-
tality rates than men due to cardiovascular complications caused by DM and receive
less aggressive medical treatment [19, 20, 21]. Furthermore, men and women might
also di!er in labour market responses, particularly in the Netherlands, where women
are highly likely to work part-time [22]. We therefore carefully di!erentiate between
men and women.

We further leverage the richness of the dataset at hand in terms of demographic
and personal characteristics by stratifying our results by age and educational level.
Available studies on large-scale diabetes screenings, like the Korean case of [8] and the
Japanese one of [9], only have information on individuals aged over 40. Thanks to the
structure of Lifelines, we also provide the first results for individuals under 40. Under-
standing the e!ects on younger patients is crucial, as particularly the prevalence among
younger individuals is increasing [23] and those who develop diabetes early in life expe-
rience more complications over time, i.e. higher cardiovascular risk factor [24], and even
all-cause mortality [25]. Educational attainment is used as a proxy for socioeconomic

4
HbA1c stands for glycosylated haemoglobin, it recovers the average blood sugar level over the past

2 to 3 months [2]. To obtain information on HbA1c, a blood sample test is needed.
5
We use the term ’gender’ to align with the administrative data being analyzed, as these records

often reflect individuals’ legally recognized gender markers; this is particularly relevant for transgender

individuals who have updated their documentation to reflect their preferred gender. However, we ac-

knowledge that this approach may still misclassify other gender identities beyond the binary categories

of men and women, as such information is not captured in the administrative data and is therefore

beyond our control.
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status (SES) since studies on diabetes interventions6 show that low-SES patients tend
to benefit the least from them when their specific needs are not considered [26].

We find that low-educated, younger individuals, after receiving a marginal warning,
increase their labour market activities. This e!ect is particularly strong and long-
lasting for women. However, this is not accompanied by a similar remarkable change
in our health indicators. Moreover, the health reaction by gender is quite heteroge-
neous. Concerning young individuals of lower educational attainment, for example,
men reduce smoking, whereas women report a lower probability of being in very good
health. Turning to other demographic groups, it should be noted that higher educated
older women seem to gain the most in terms of health from receiving a warning. Their
mortality rate declines significantly in the long term. This could be related to a higher
probability of consulting a general practitioner and a higher rate of diabetes diagnosis.
Remarkably, at the same time, we do not observe changes in labour market activities.

The rest of the paper is organised as follows: Section 2 describes Lifelines. In Section
3, we present our econometric model and in Section 4 we discuss descriptive statistics.
Our empirical findings are presented in Section 5 and Section 6 discusses sensitivity
analyses. Lastly, Section 7 concludes.

2 Data source, warning structure and typical treat-
ment

Lifelines is a multi-disciplinary prospective population-based cohort study exam-
ining in a unique three-generation design the health and health-related behaviours of
167,729 persons living in the North of the Netherlands that started in 2007. It employs a
broad range of investigative procedures in assessing the biomedical, socio-demographic,
behavioural, physical and psychological factors which contribute to the health and dis-
ease of the general population, with a special focus on multi-morbidity and complex
genetics.7

Lifelines collaborated with more than 70% of all general practitioners (GPs) in the
provinces of Groningen, Friesland and Drenthe to recruit participants [27]. GPs invited

6
Diabetes interventions usually target diagnosed diabetics and teach them to better manage their

disease.
7
The Lifelines initiative has been made possible by a subsidy from the Dutch Ministry of Health,

Welfare and Sport, the Dutch Ministry of Economic A!airs, the University Medical Center Groningen

(UMCG), Groningen University and the Provinces in the North of the Netherlands (Drenthe, Friesland,

Groningen).
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all their patients aged 25-50 who satisfied the following requirements: able to (1) un-
derstand Dutch, (2) fill in a questionnaire, (3) visit the GP. Moreover, they did not
su!er from severe mental illness and did not have a terminal illness, meaning that they
had a life expectancy of at least 5 years. In this way, almost 81, 500 individuals were
recruited. Then, Lifelines asked recruited individuals to invite their relatives, resulting
in 64, 500 additional participants. Additionally, around 21, 500 individuals signed up
via Lifelines’ website.

Lifelines is organised in waves that di!er in the content they provide. Figure 1 shows
the time span of the waves and their content. Waves with the letter A in their names
consist of two questionnaires and two in-person visits and they all followed the same
procedure. Questionnaire 1 surveys socioeconomic variables, such as employment and
education, and information on diabetes and other diseases. Questionnaire 2 contains
data on other variables not surveyed in Questionnaire 1 (i.e. some health behaviours).
Wave 1B only consists of Questionnaire 1. Notably, no in-person visit took place.

The timing of the questionnaires and in-person visits in waves A was as follows:
participants received Questionnaire 1 at home around 21 days before the first visit. On
the day of the appointment, among others, the participant’s height and weight were
measured. During the visit, Lifelines personnel checked whether Questionnaire 1 was
adequately completed. The second visit happened on average 40 days after the first
one. Questionnaire 2 was sent to the participants’ homes and was completed about 7
days before the visit. During this second appointment, participants brought their urine
samples to the centre and blood samples were collected. Visits took place before 10:00
AM and lasted 20 minutes. Participants were required to fast before the visit and we
observe that only 2% of the participants did not comply. We exclude them from the
sample.

A letter containing the results of the physical examination was first sent to their
GPs 2 weeks after the examination and then to the participants after an additional
2 weeks. The letter contained results on about 15 physical measurements, of which
HbA1c and fasting glucose were the blood sugar measures. When results were above
the thresholds that Lifelines established as a healthy amount of blood sugar, the spe-
cific measurement was flagged and a written warning was reported on the results’ sheet.

Participants received slightly di!erent worded warnings based on their HbA1c and
fasting glucose levels. The thresholds used by Lifelines are summarised in Table 1 and
are graphically displayed in Figure 2.A. However, since the content of the warnings

6
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is very similar, we group them in our analysis, as shown in Figure 2.B. According to
the American Diabetes Association’s (ADA) diagnostic criteria [28], individuals who
received warnings 2 to 4 are undiagnosed diabetics. Those who received warning 1 are
to a large extent considered prediabetics by the ADA [28]. However, the ADA consid-
ers glucose greater than or equal to 7 mmol/L the diagnostic threshold for diabetes,
while Lifelines uses the threshold glucose strictly larger than 7 mmol/L.8 Nonetheless,
the discrepancy between the thresholds is small and the warnings have very similar
wording. We further address this issue in a sensitivity analysis in Appendix B. Lastly,
as will be explained in the next Section, our final estimation sample mostly consists of
individuals who are in fact prediabetics and received warning 1.

We focus on the potential warning given in wave 1A, which took place around the
year 2008. In case a general practitioner (huisarts) in the Netherlands identified a
patient with prediabetes during this period, would follow a management plan focused
primarily on lifestyle intervention and monitoring, rather than immediate medication.
O"cial guidance at the time – for example, the NHG-Standaard (see [29]) and [30]
emphasized diet and exercise changes, regular follow-up of blood glucose, and address-
ing cardiovascular risk factors. After identifying prediabetes, the GP would imple-
ment a plan for regular monitoring to catch progression to diabetes early and to guide
management. Follow-up testing and risk monitoring were important aspects of care.
Additionally, GPs or their practice nurses would provide education and motivation for
lifestyle changes (weight management, regular exercise, smoking cessation). In practice,
a patient with prediabetes around 2008 might see the GP every few months initially to
support lifestyle change, then about once a year for blood tests if stable.

In case a patient was diagnosed with DM, a structured, stepwise approach was
followed. Management began with lifestyle modification — emphasising dietary ad-
justment, increased physical activity, and weight reduction — similar to the one for
prediabetes. Pharmacological intervention commenced if lifestyle changes failed after
3–6 months or if HbA1c was already significantly elevated (typically HbA1c > 7.0–7.5
% ), with metformin as the first-line agent due to its e"cacy, favourable side-e!ect
profile, and cardiovascular benefits. Sulfonylureas were commonly used as second-line
therapy, while insulin was introduced in cases of inadequate glycemic control despite
oral agents. Treatment goals targeted an HbA1c below 7%. Care delivery was inte-
grated within primary care settings, where protocolized multidisciplinary management

8
We note that to formally diagnose diabetes based on fasting glucose levels, an individual must

exhibit glucose levels exceeding the diagnostic threshold on at least two separate occasions according

to the ADA.
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and annual complication screening became standard practice.

Our sample encompasses data from waves 1A, 1B and 2A of Lifelines, following
individuals for an average of 4 years. On the basis of the blood sample results, we know
who received a warning at baseline (wave 1A). Since we are interested in the e!ect of
the warning on individuals previously unaware of their diabetes risk, we exclude from
the sample those who self-reported either a diabetes diagnosis or were using diabetes
medication at baseline (12, 707 individuals dropped). We keep individuals older than
28 at baseline (26, 207 individuals dropped). These individuals likely completed their
studies and, without a prior diabetes diagnosis, are unlikely to have type 1 diabetes at
the time of warning.9 Furthermore, we exclude those older than 60 at baseline (36, 535
individuals dropped) to ensure that participants did not reach the statutory retirement
age by wave 2A. Nonetheless, some participants took early retirement. Lastly, we ex-
clude from the sample women who were pregnant at baseline (254 individuals dropped)
as pregnant women with high blood sugar values might not su!er from type 2 DM but
gestational diabetes. Unfortunately, we do not have information on gestational diabetes.

Regarding the outcome variables, participants self-reported employment, working
hours, disability insurance, and (early) retirement. We assign a value of 1 to employ-
ment if they reported being employed irrespective of hours worked, and a value of 0
to individuals who were (early) retired, homemakers or unemployed. Individuals under
disability insurance can also report being employed. Thus, in some cases, both dummies
for employment and disability insurance can equal 1. We unfortunately do not have
access to earnings information, and, therefore, cannot analyse the e!ects on income.

With regard to the health variables, we use information on health behaviour and
objective health measures that are available in our data set and common in the liter-
ature: The GP visit variable equals 1 when participants reported visiting their GP at
least once last year. We classify participants as smokers if they self-reported smoking in
the last month and as alcohol drinkers if they reported consuming alcohol at least once
in the same period. The dummy variable for follow-up physical activity equals 1 for in-
dividuals who reported being at least slightly more physically active compared to their
baseline level. As objective health measures we classify the following: The DM diagno-
sis dummy equals 1 for those who self-report a new diagnosis. BMI was self-reported

9
This type of DM is developed in early life stages and those a!ected by it are unlikely to survive until

30 without a proper diagnosis and treatment, as this type of diabetes often requires insulin treatment.

To give an idea of how fundamental access to cures is for type 1 diabetics, the life expectancy of

children with type 1 diabetes in rural Mozambique, where diabetes care is of poor quality, is 7 months

[31].

8



The Labour Market and Health E!ect of a Diabetes Warning

in wave 1B but measured by Lifelines during the visits in wave 2A. HbA1c is retrieved
from the blood sample test data. The mortality dummy equals 1 for those who died
before 2018, which is the last year of wave 2A. In addition, our data allow us to present
results for self-reported health, which have not been explored in previous studies that
rely primarily on administrative data lacking this type of information. Here we create
a dummy variable for very good health equals 1 for individuals who self-reported at
least very good health. Note, individuals were asked to rate their health from 1 “poor”
to 5 “excellent”. We code very good health answers equal to or higher than 4.

3 Model

To investigate the e!ect of the diabetes risk warning received at baseline on labour
market and health outcomes, we employ a regression discontinuity design (RDD), which
estimates a local treatment e!ect. This method addresses endogeneity concerns, such
as bias from omitted variables like unobserved health status, that would arise if em-
ployment were regressed directly on the warning indicator. The RDD circumvents this
issue by exploiting the existence of an arbitrary threshold used to assign treatment and
the fact that individuals just below and above it have similar underlying characteristics.

We employ a sharp RDD, as noncompliance is impossible due to Lifelines automat-
ically sending warnings for blood sugar values exceeding the defined thresholds. As
discussed in Table 1, Lifelines sent out di!erent types of warnings depending on the
thresholds. However, we focus on the e!ect of receiving any warning regardless of type,
as the wording di!erences are minimal. We will also investigate this issue further in a
sensitivity analysis. Thus, in our main analysis, we define the treatment for individual
i in wave 1A as

ti → (HbA1ci1A ↑ 6.1% | glucosei1A ↑ 7.1mmol/L) (1)

where ti is the treatment indicator for individual i who received a warning in wave 1A.
Due to the presence of two running variables in the warning assignment rule, glucose
and HbA1c, a multidimensional setting is necessary. To use a multidimensional RDD,
we first need to account for the di!erence in information contained in the running
variables. Indeed, glucose measures the short-run blood sugar average and HbA1c the
long-run one, necessitating a standardization of both running variables. We employ the
standard deviation computed by gender (indexed as g),10 as we will conduct the analysis

10
The standard deviation of glucose is 0.65 for men and 0.56 for women. The standard deviation of
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separately by gender. Furthermore, we also centre the variables at their respective cuto!
values.

glucose_stdi =
glucosei ↓ 7.1

sdg(glucosei)

HbA1c_stdi =
HbA1ci ↓ 6.1

sdg(HbA1ci)

To have a single running variable, as required by the RDD, we create a new running
variable equal to the minimum distance from the cuto! of both glucose and HbA1c [32].
Furthermore, since glucose and HbA1c are centred and standardised, the new running
variable is centred and standardised as well. The new running variable zi is computed
as follows

zi =






↓min(| glucose_stdi |, | HbA1c_stdi |) if glucose_stdi < 0 & HbA1c_stdi < 0

| glucose_stdi | if glucose_stdi ↑ 0 & HbA1c_stdi < 0

| HbA1c_stdi | if glucose_stdi < 0 & HbA1c_stdi ↑ 0
√

glucose_std
2
i +HbA1c_std

2
i if glucose_stdi ↑ 0 & HbA1c_stdi ↑ 0

(2)
The observed outcome is

yi = (1↓ ti) · yi(0) + ti · yi(1) =





yi(0) if zi < 0

yi(1) if zi ↑ 0
(3)

where yi is the observed outcome. Following the usual notation in the causal inference
literature, yi(0) is the potential outcome in the absence of treatment and yi(1) is the
potential outcome in the presence of treatment.

The sharp RDD design estimates the following treatment e!ect:

ω → E[(yi(1)↓ yi(0)|zi = 0] = lim
z→0

E[(yi|zi = 0)]↓ lim
z↑0

E[(yi|zi = 0)] (4)

the treatment e!ect ω is local, it reflects the causal impact of marginally crossing either
of the cuto!s. To estimate ω , we estimate Equation 5. We stratify results by gender
and estimate the e!ect of marginally receiving a warning at baseline on the outcomes
(yiw) in waves 1B (on average 1.5 years later) and 2A (on average 4 years later).

yiw = ε0 + ω ti1A + ε1zi1A + ε2zi1A · ti1A + ε3yi1A +X↓
i1Aϑ + ϖiw w = 1B, 2A (5)

HbA1c is 0.36 for men and 0.33 for women.

10



The Labour Market and Health E!ect of a Diabetes Warning

we report this coe"cient in the next sections. The treatment dummy is ti1A, and
zi1A the centred running variable, Xi1A a vector of demographic controls measured at
baseline (namely, a second-order polynomial of age, educational level, and whether the
individual was born outside of the Netherlands), year of inclusion at baseline and cur-
rent year fixed e!ects. By including yi1A as a control, we correct for possible baseline
di!erences in the outcome variable, as suggested in [33].

To estimate Equation 5, we employ a weighted OLS, where a triangular kernel
assigns larger weights to observations close to the cuto!, and we apply a first-order
polynomial on both sides of the cuto!.11 Following [35], we choose a linear polynomial
to avoid overfitting, as the bandwidth is narrow. We estimate Equation 5 only for
those in a bandwidth of 1.5 standard deviations (sd) from the cuto!. We enforce this
bandwidth to guarantee the compatibility of our results across the various outcomes,
as data-driven bandwidths suggested by [35] change for each outcome. Notably, with
the 1.5 sd bandwidth, as reported in Table 2, the treated group is largely made of those
who received a prediabetes warning. Given the discrete nature of the running variable,
we do not cluster the standard errors at every unique point of the running variable
because such practice leads to poor coverage properties [36].12 Instead, following [36],
we estimate heteroskedasticity-robust standard errors, which are provided by an option
of the rdrobust package [34].

To guarantee a causal interpretation of the estimates two conditions need to be ful-
filled: 1) sorting in or out of treatment is impossible, thus, the running variable cannot
be manipulated; 2) individuals around the threshold are similar. Regarding the first
assumption, our running variables are unlikely to be manipulated. First, participants
did not know the exact cuto!s for the diabetes risk warning before receiving the letter.
Second, participants receive a warning if either threshold is crossed. While glucose lev-
els reflect short-run blood sugar levels and may be easier to manipulate, this is not the
case for HbA1c. HbA1c reflects blood sugar levels over the past two to three months
[37]. HbA1c manipulation would only be possible if participants changed their lifestyle
for at least two months before the lab test. The absence of visible discontinuities in
HbA1c and glucose levels at the cuto! values, as shown in Figure 3, provides evidence
for our claims. Furthermore, in Tables B7-B9 in Appendix B, as a sensitivity check,
we replicate the main analysis using HbA1c as the sole running variable to identify

11
We use the rdrobust package developed by Calonico et al. [34]

12
They find that, for small bandwidths, standard errors clustered at every unique value of the running

variable produce confidence intervals that have an actual coverage rate much lower than the nominal

95 percent. The coverage rate here is the proportion of times that a confidence interval successfully

contains the true value of the parameter being estimated.
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the e!ect of a warning for individuals crossing only the HbA1c 6.1% threshold. As
discussed above, this group contains most of the treated observations. We find similar
findings to those discussed in our main result section (Section 5.1).

The second assumption implies that individuals around the threshold only di!er
because of the warning they have received. To validate this assumption, we follow
a common approach in the literature by assessing whether predetermined covariates
exhibit discontinuities at the cuto! at baseline. Any such discontinuities would indicate
potential preexisting di!erences between individuals above and below the threshold. We
estimate a model similar to Equation 5, using the baseline value of the control variable
as the outcome and excluding controls from the right-hand side. Following [35], for this
test, we use bandwidths that minimise the asymptotic coverage error rate (CER) of
the bias-corrected confidence interval. We show the results of this falsification test in
Table 3. We find that only women’s smoking behaviour varies discontinuously at the
cuto! at the 90% level. We replicate this exercise for the other subgroups present in
our analysis in Tables C1 and C2 in Appendix C.

4 Descriptives

In this section, we present baseline descriptive statistics for individuals in the range
of 1.5 sd below the cuto! (control group) and 1.5 sd above the cuto! (treated group),
based on the standard deviation of the running variable computed by gender.

Looking at the descriptive statistics for the whole sample in Table 4, we find similar
patterns for both genders in di!erences across the threshold. Regarding the control
variables, those in the range of 1.5 sd above the threshold are significantly older, less
likely to have a university or an upper secondary education, more likely to have lower
secondary education and to be born outside the Netherlands. Considering the outcome
variables, the di!erences are significant for all variables except retirement. Those under
the threshold are more likely to be employed (this is even more so for women), work
more hours, are less likely to be on disability insurance and (insignificantly) less likely
to be retired. Furthermore, individuals 1.5 sd below the cuto! are less likely to visit
their GP, smoke, are more likely to drink alcohol and report at least very good health.
While for both genders those below the cuto! have lower BMI, the di!erences around
the cuto! are more pronounced for women than for men.

When comparing age groups across the threshold in Tables D1 and D2 in Appendix
D, descriptive statistics for individuals older than 40 are very similar to those of the

12



The Labour Market and Health E!ect of a Diabetes Warning

complete sample. This is unsurprising as most of those who received a warning are aged
40 or above. Among individuals under 40, while many di!erences across the threshold
lose significance, their signs generally align with those observed in the overall sample.
The few instances where the direction di!ers are when the di!erences for individuals
under 40 are insignificant (i.e. smoking probability for men).

5 Results

In Section 5.1, we present the main results, where we stratify by baseline age groups
(28–40 and 41–60) and gender. The age stratification has two major advantages. Firstly,
we are able to investigate whether the age restriction for screening programmes that
other countries impose is suitable for the Netherlands. Additionally, it takes into ac-
count that individuals diagnosed with diabetes before the age of 40 have higher risks
of diabetes complications [38, 39] and all-cause mortality [25] than those diagnosed af-
ter 40. Section 5.2 extends the analysis by further stratifying the sample according to
educational attainment. The graphical representation of the results by age and gender
can be found in Figures E1 to E12 in Appendix E.

5.1 Main results

As shown in Table 5, younger women experience a significant positive increase in
their employment rate of around 8 percentage points (pp) in both, the short-term and
long-term, after marginally crossing either of the warning thresholds. The short-term
e!ect is partly driven by a significant reduction in the take-up of disability insurance
of 2 pp. There are signs that the weekly hours of younger women also increase after
receiving a warning; however, this e!ect is not significant. In contrast, older women do
not engage more actively in labour market activities after receiving a warning. Neither
employment rate, weekly hours, nor disability insurance take-up show economically or
statistically significant changes. Moreover, in the long-term older women are more likely
to retire by nearly 2 pp.

The labour market results of men somewhat mirror the results of women. In the
short term, young men below the age of 40 experience a significant increase in the
employment rate of 4 pp accompanied by a significant decrease in disability insurance
take-up of 2 pp due to a warning. Additionally, weekly hours increase significantly
by more than 2 hours per week. However, in contrast to younger women, these e!ects
seem to evaporate in the long term. With regard to employment rate and weekly hours,
older men, similarly to older women, do not show a change in work attachment after
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receiving a warning, as neither labour market measure changes significantly. However,
notably the uptake of disability insurance of older men significantly decreases in the
long term by 2 pp and no change in retirement take-up is detectable.

Thus, for younger individuals, we find positive short-term employment e!ects of a
diabetes warning which persist for women in the long term. In contrast, the employ-
ment outcomes of older individuals seem to be only a!ected in the long term showing
opposing directions by gender. The retirement rate of women increases whereas the dis-
ability insurance take-up of men decreases, both significantly. However, neither change
translates into a significant change of the employment rate.

Additionally, we are interested in whether diabetes warnings lead to changes in
health-related outcomes (see Table 6 and 7). Not only is this interesting from a medical
perspective, but could also provide information on potential pathways for the labour
market e!ects. For this analysis, we use health behaviours and outcomes common in
the literature. Furthermore, our data allow us to present results for self-reported health,
which have not been explored in previous studies that rely primarily on administrative
data lacking this type of information.

The most striking e!ect is the reduction in being in very good health for younger
women when passing the warning threshold. In the short term, we observe a 10 pp sta-
tistically significant reduction; the long-term coe"cient still remains at 7 pp, although
not statistically significant. With regards to health behaviour and health outcomes,
neither statistically nor economically relevant changes in health behaviour and health
outcomes can be observed for younger women in the short term. In the long term, some
coe"cients turn signs and/or become larger in absolute terms. However, they all stay
statistically insignificant.

Women 40 and older react di!erently when crossing the warning threshold than
younger women not only with regards to the labour market outcomes but also with re-
gards to the health outcomes. Surprisingly, receiving a warning at the margin increases
the percentage of older women reporting being in very good health by around 3 pp.
in the short term (at the 10 percent significance level). An e!ect that does, however,
not persist in the long term, as it reduces to close to zero. Interestingly, we find a
sizable although insignificant increase in the probability of exercising of 2 pp. How-
ever, all other short-term measures of health behaviour, like GP visits, smoking, as well
as the objective health measures (diabetes diagnosis, BMI and HbA1c) are close to zero.
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Also in the long-term, no changes with regards to GP visits or smoking are observ-
able for older women after a marginal warning, a similar result as for the short run.
However, as a long-term measure, we have information available on the alcohol con-
sumption, which is not collected in the earlier wave. This shows a sizable reduction of
drinking alcohol by 3 pp (significant on the 10 percent level). Another notable finding
is that the percentage of diagnosed older women increases in the long term by around
3 pp when warned at the margin. No changes are observable with regards to BMI and
HbA1c for older women. In particular, the result with regards to HbA1c is consistent
with previous studies ([8], [9]). Furthermore, we detect a sizable e!ect on the 4-year
mortality rate of app. ↓0.6 pp, which is, however, not significant.

When examining health-related responses to a marginal warning of men and com-
paring these to women’s responses, distinct gender patterns emerge. Among younger
men, smoking prevalence declines by approximately 7 pp in the short term and 8 pp
in the longer term, with both estimates reaching statistical significance at the 10 per-
cent level. These behavioural adjustments are not mirrored among younger women, for
whom no discernible changes in smoking are observed. Also in contrast to women, we
find indications that older men increase their use of general practitioner (GP) services,
with the probability of a yearly consultation rising by approximately 4 pp following the
warning. Conversely, while women appear to revise their self-assessed health status in
response to the threshold, we observe no statistically significant changes in self-reported
health among any of the male subgroups considered. Moreover, older men, in contrast
to older women, are not significantly more likely to receive a diabetes diagnosis.

The finding that young women are significantly less likely to report at least very
good health after a crossing of the warning thresholds can be explained in di!erent
ways: 1) warned individuals became more self-conscious about their health because
of the warning and reported lower health without actually experiencing any new is-
sues; 2) the decrease in self-reported health reflects a worsening of their underlying
health. Given that younger women after crossing the warning threshold actually do not
show changes in other health-related indicators and in addition even reduce the take-
up of disability insurance, we think that the first explanation is more likely. We derive
supporting evidence by [40] and [41], who document that younger individuals tend to
underestimate their health and base their health assessment on diagnosis rather than
functioning, whereas older individuals tend to overestimate their health. These assess-
ments might be particularly true after an information shock, as we not only observe
that younger women are less likely to be at least in very good health, but also that older
women are more likely to report being at least in very good health after the marginal
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warning.

Interpreting the e!ect of the warning on the probability of diabetes diagnosis also
calls for further clarification. We consider diagnosed with DM those who self-reported a
diagnosis between waves as medication data is unavailable after baseline. As discussed
in Appendix A, if participants’ reporting behaviour remained consistent throughout the
waves, we expect most individuals diagnosed between waves to report their new status.
At first glance, the coe"cient’s size might seem surprisingly small on the diagnosis vari-
able for either gender. To explain this, we note that the RDD estimates the e!ect of
crossing either the HbA1c 6.1% or glucose 7.1 mmol/L thresholds or both. As reported
in Table 2, more than 80% of those warned only crossed the HbA1c threshold and can
thus be considered prediabetic. Prediabetes is a phase before diabetes when individuals
can prevent DM from developing through lifestyle changes. Consequently, prediabetic
individuals should not be diagnosed with DM unless their condition deteriorates or
their GPs deem it appropriate.

Moreover, our findings indicate a statistically insignificant increase in diabetes diag-
nosis rates for older men, whereas, for older women, the increase (2.8 pp) is significant
in the long run. To explain the gender di!erences in diagnosed diabetes, particularly
in the long run, we refer to the literature on gender di!erences in diagnosis. [42] and
[43] find that, on average, men are diagnosed 3-4 years earlier than women. This trend
of earlier diagnosis for men seems to be confirmed in our data, as the average diagnosis
rate 0.5 sd below the cuto! is higher for men than for women in the long run.

Following the broader literature on disease diagnoses, di!erences in diagnosis rates
between genders could stem from the dynamics of the patient-GP relationship [44].
Indeed, in the Netherlands, men are more likely to receive a diagnosis than women when
they visit their GP for common somatic symptoms [45]. This di!erence is partly driven
by women being prescribed fewer diagnostic interventions (i.e. laboratory analyses and
physical examinations) than men. However, even when diagnostic interventions are
performed, women are still less likely to be diagnosed with a disease than men [46]. In
our context, warned women not only receive a diagnostic intervention (the blood sample
test) like in the case of [46] but also a written warning from Lifelines. The significant
increase in DM diagnosis for older women might be driven by women feeling more
confident in asking their GP for further checks and eventually obtaining a diagnosis,
or by GPs, who also receive the warning from Lifelines, taking such warnings more
seriously.
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5.2 By education level

In this section, we stratify the analysis by educational level (below university ed-
ucation vs. university education), serving as a proxy for SES. This stratification is
motivated by evidence that individuals with lower SES are more likely to experience
diabetes-related complications over time [47] and present a higher incidence of (diag-
nosed) diabetes [48].

When examining the labour market outcomes for women, as reported in Table 8,
it is evident that the positive employment e!ects among younger women following a
marginal diabetes warning are concentrated among those with lower educational at-
tainment. Within this group, we observe sizable increases in employment, including
a rise of approximately 10 pp in employment probability and an average increase of 4
hours in weekly working time. Also among older women, heterogeneity by education
is salient. The observed increase in retirement appears to be concentrated among the
low-educated, whereas the decline in disability uptake is more pronounced among the
higher-educated.

A broadly similar pattern emerges for younger men, as shown in Table 9. Similar
to women, the e!ects found in the main sample are largely driven by lower levels of
education. For younger men with lower educational attainment, we find a short-term
increase in employment, while for older men with lower educational attainment, the
long-term decline in employment rate of nearly 5 pp is the more salient feature, part of
which is accounted for by an increase in retirement. In addition, we find a statistically
significant short-term reduction in disability claims of about 2 pp among older men. At
first glance, the concurrent decline in both employment and disability claims may seem
di"cult to reconcile. However, it is important to note that the data include part-time
disability, such that disability and employment are not mutually exclusive. In addition,
some individuals may transition from disability to unemployment or exit the labour
force entirely, without necessarily entering retirement. Finally, we find a short-run in-
crease in the employment probability of older men with high education, of roughly 4 pp.

Thus, among younger individuals, positive employment responses are concentrated
among the low-educated, with especially strong e!ects for women. Older individuals ex-
hibit more mixed responses: low-educated women and men show increased retirement,
while higher-educated groups reduce disability uptake. Moreover, there is a pronounced
heterogeneity among older men: the warning leads to both lower employment for the
lower educated in the long-term and higher employment in the short-term for the highly
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educated.

Turning to the health outcomes for women, as reported in Tables 10 and 11, younger
women of both educational groups appear to report lower levels of self-assessed health
following the warning, though this pattern is more pronounced among younger, highly
educated women. It should be noted, however, that these e!ects are no longer statis-
tically significant. Among the same group, we observe a short-term reduction in BMI
of approximately 0.7 points, suggesting some behavioural response in terms of weight
management. Among older women, the patterns di!er by education. Those with lower
educational attainment show a decline in general practitioner visits over the longer
term - a somewhat unexpected finding - while their higher-educated counterparts ex-
hibit increases in health service use, including more frequent doctor visits and a higher
incidence of diabetes diagnoses. Most remarkably, this group also shows a significant
decline in the 4-year mortality rate by 1.5 pp.

As in the main analysis, we observe only limited changes in health outcomes for men
upon crossing the warning thresholds, even when stratifying by educational attainment
(Tables 12 and 13). The patterns remain distinct from those observed for women. The
reduction in smoking is concentrated among low-educated men, suggesting that health
behaviour responses are not uniform across groups. A further notable finding is that
older, higher-educated men are less likely to rate their health as very good following
the warning (around ↓8 pp) - a result that was not apparent in the main sample.

6 Sensitivity analysis

To show the robustness of our results, we replicate the analysis by gender and age,
taking into account multiple hypothesis testing and varying the choice of kernel, band-
width, and polynomial. As reported in Tables B1-B12 in Appendix B, our analysis is
robust to the use of a uniform kernel. Employing a smaller bandwidth (1 sd), most
of our results still hold. However, while the sign and size stay similar, the short-term
results for employment and hours worked for men under 40 become insignificant, prob-
ably due to a loss of statistical power due to the smaller sample size. Lastly, when
considering a second-order polynomial, the sign of the estimated coe"cients remains
similar but the estimates for labour market outcomes become less precise, likely due to
overfitting, as discussed in Section 3.

In the analysis, we estimate the same equation for many outcomes. Due to random
chance, we run the risk of finding statistically significant coe"cients. To address this
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issue, we compute p-values that account for multiple hypothesis testing within each
domain. We partition our outcomes into three domains, namely, labour market out-
comes, health behaviours and health outcomes. Staying on the conservative side, we
include self-reported health in the health outcomes domain. For each domain, we com-
pute the false discovery rate (FDR) based on the method proposed in [49]. FDR is the
expected proportion of rejections that are type I errors (false rejections) and is suitable
for randomised control trials. We apply this method because, in the RDD setup, the
treatment can be considered randomly assigned near the threshold when individuals
cannot manipulate the running variable [33].

As shown in Tables F1-F9 in Appendix F, most of the results from Section 5 are
also significant with the FDR correction. For example, in the analysis by age and
gender, the short-term labour market results remain statistically significant. On the
other hand, some health behaviours and outcomes lose statistical significance, such as
the lower probability of drinking alcohol for women over 40 and the higher probability
of visiting the GP for men over 40. Notably, in very few cases, the FDR p-values are
lower than the conventional p-values. This can happen when many null hypotheses are
rejected because, when many true rejections happen, this method tolerates some false
rejections too, but still maintains the false discovery rate low.

7 Discussion and conclusions

We conduct a comprehensive evaluation of the e!ects of a health intervention,
namely a diabetes warning. Building on the literature on diabetes screening’s e!ec-
tiveness, we are the first to analyse the employment e!ects of a diabetes risk warning.
We further contribute to the literature by presenting the first results on health out-
comes and behaviours by gender as well as age, and by providing evidence on e!ect
heterogeneity by educational level. We used data from Lifelines, a cohort study based
in the North of the Netherlands, in which participants received diabetes risk warnings
after performing blood tests. With a multidimensional RDD, we estimated the e!ect
of receiving a warning on labour market and health outcomes.

Our findings show that low-educated, younger individuals increase their labour mar-
ket activities after receiving a marginal warning. The e!ect is particularly strong and
long-lasting for women. However, this is not accompanied by a similar remarkable
change in our health indicators. Additionally, the health reactions by gender are quite
heterogeneous. Concerning young individuals of lower educational attainment, for ex-
ample, men reduce smoking, whereas women report a lower probability of being in
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very good health. Turning to other demographic groups, older individuals exhibit
more mixed responses concerning labour market results: low-educated women and men
show increased retirement rates, while higher-educated groups reduce disability uptake.
Moreover, there is a pronounced heterogeneity among older men: the warning leads to
both lower employment for the lower educated in the long term and higher employment
in the short term for the highly educated.

In addition, it should be noted that highly educated older women seem to gain the
most in terms of health from receiving a warning. Their mortality rate declines signif-
icantly in the long term. This could be related to a higher probability of consulting a
general practitioner and a higher rate of diabetes diagnoses. Remarkably, at the same
time, we do not observe changes in labour market activities.

Thus, we do not find a strong one-directional connection between labour market
activities and change in health indicators after receiving a warning, which might not
be surprising, given the multitude of theoretical predictions. A potential explanation
for the finding that particularly young, lower educated individuals increase their labour
market activities could be related to working more frequently in manual jobs than other
demographic groups. For these activities, diabetes-related side e!ects might be partic-
ularly detrimental. Although we do not find strong health-related changes, it might
be that some actually take place, given the medical trajectory that individuals usually
take after a warning, but are not captured by our indicators. Thus, this suggests the
employment e!ects might be related to changes in productivity. An alternative ex-
planation is that the diabetes warning may convey to individuals that a pre-existing
but previously undiagnosed health condition is both identifiable and manageable. This
reassurance could plausibly increase individuals’ perceived health capital and thereby
strengthen their engagement with the labour market.

In light of the positive labour market responses observed among younger individu-
als, there may be merit in considering the introduction of a screening programme also
to younger age groups, as the results indicate the potential of screening programmes to
at least partly counteract the commonly found negative employment e!ect of diagnosed
diabetes. Furthermore, our findings highlight the importance of incorporating produc-
tivity measures when assessing the e!ectiveness of screening programmes, a practice
that remains uncommon. As noted by [50] in their review of cost-e!ectiveness study
guidelines across various countries, only 35% of the guidelines recommended including
the impacts of indirect costs, such as changes in labour market outcomes.
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Furthermore, the health benefits of receiving a warning for older, higher educated
women should receive particular attention, as they point towards room for improvement
in the interaction between female patients and GPs. These warnings lead simultane-
ously to a higher rate of GP visits, diabetes diagnosis and lower mortality for this
particular group. From a public health perspective, a variety of relevant questions
arise in this context, among which are: Why do only highly educated women benefit so
strongly in health terms from the warning? Why does it appear that women su!er from
a delayed diabetes diagnosis? Answering these questions is left for future research.
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Figure 2: Explicative graphs of the various setups
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B: RDD setup

The graphs were produced using Lifelines data from the first wave. Figure A shows the setup used

by Lifelines to issue the di!erent warnings, as explained in Table 1, where the di!erent colours and

symbols correspond to di!erent warnings. Figure B shows the setup we employ in the RDD, where we

only consider receiving a warning, irrespective of its type, as treatment.
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13 Tables

Table 1: Summary of the warnings issued by Lifelines

Warning 1 2 3 4
Value HbA1c↔

[6.1%, 6.5%)
and glucose< 7.1
mmol/L

HbA1c↔
[6.5%, 7.9%]
and glucose< 7.1
mmol/L

HbA1c↑ 8% or
glucose↑ 7.1
mmol/L

glucose↑ 15
mmol/L

Diagnosis
according
to the ADA

prediabetes* diabetes diabetes diabetes

Message “the average glu-
cose level in the
blood is slightly
increased. If
Diabetes Mellitus
is not known, it is
recommended to
check this.”

“the average glu-
cose level in the
blood is slightly
increased. Would
you like to have
this checked again
by your doctor?”

“the average glu-
cose level in the
blood is increased.
Will you have this
checked again by
your doctor?”

the GP was
called by Life-
lines’ endocri-
nologist

Warnings issued at baseline by Lifelines depending on the various thresholds. ADA stands for American

Diabetes Association.

*The o"cial threshold for the ADA is glucose↑ 7 mmol/L. However, the majority of the individuals

in this group would still be considered prediabetic by the ADA.

Table 2: Distribution of the di!erent warnings at baseline by values of the running
variable.

men women

total 1.5 sd above total 1.5 sd above
mean mean mean mean

prediabetes warning 1 0.697 0.822 0.807 0.896
diabetes warning 2 0.085 0.059 0.080 0.058
diabetes warning 3 0.218 0.119 0.112 0.046

Observations 1770 1500 2212 1994
The left column for both men and women contains information on the frequency of those warned by

Lifelines computed on the total sample. The right column displays the relative frequency only of those

who received a warning and are situated in a range of 1.5 sd of the running variable above the cuto!.

We drop those who received warning 4 as they are too fat from the threshold and would not enter our

estimation.
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Table 3: Falsification test for discontinuities in predetermined covariates around the
cuto!

CER-Optimal Robust Inference E!ective N
Variable ω Bandwidth p-value Left Right
Women
age -0.054 0.730 0.999 4250 1626
university education -0.008 1.042 0.702 8339 1767
lower secondary education 0.016 0.894 0.593 8339 1761
born outside NL -0.001 0.818 0.866 4250 1630
employed -0.0119 1.039 0.574 8339 1767
weekly hours worked -0.043 1.129 0.972 8287 1749
disability insurance -0.0023 1.072 0.771 8367 1770
retired 0.002 1.041 0.440 8339 1767
GP visit -0.018 0.777 0.350 4250 1629
currently smoking -0.044 0.927 0.053 8272 1738
alcohol drinker 0.006 0.850 0.784 4228 1618
at least very good health -0.034 1.010 0.135 8339 1767
BMI 0.289 0.782 0.470 4250 1629
Men
age -0.706 0.874 0.116 6230 1297
university education 0.008 0.931 0.854 6301 1306
lower secondary education -0.011 1.101 0.662 6365 1312
born outside NL -0.007 0.989 0.421 6301 1307
employed 0.024 0.837 0.174 6230 1295
weekly hours worked 0.689 0.893 0.401 6194 1289
disability insurance -0.006 0.713 0.579 3136 1186
retired 0.008 0.649 0.136 3136 1184
GP visit 0.026 0.700 0.420 3136 1186
currently smoking -0.017 0.665 0.729 3092 1163
alcohol drinker -0.009 0.846 0.649 6183 1283
at least very good health -0.014 0.827 0.692 3185 1199
BMI 0.055 0.688 0.968 3136 1186

This falsification test looks for discontinuities in predetermined covariates at baseline. We estimate

Equation 5 where the outcome is the baseline value of the control variable and we exclude the controls

on the right-hand side of the equation. The coe"cients are obtained via a multidimensional RDD

performed on Lifelines data. We employed CER-optimal bandwidths, as suggested in [35], and a first-

order polynomial on both sides of the cuto!.

33



The Labour Market and Health E!ect of a Diabetes Warning

Table 4: Descriptive statistics at baseline by gender and values of the running variable

1.5 sd below 1.5 sd above
x̄b sd x̄a sd x̄b-x̄a

Women
controls

age 46.311 (7.828) 49.680 (6.942) -3.370***
highly educated 0.271 (0.445) 0.188 (0.391) 0.083***
lowly educated 0.729 (0.445) 0.812 (0.391) -0.083***
born outside NL 0.029 (0.167) 0.035 (0.184) -0.006

outcomes
employment 0.841 (0.366) 0.776 (0.417) 0.064***
workweek hours 20.965 (13.368) 18.636 (13.992) 2.330***
disabled 0.029 (0.167) 0.044 (0.204) -0.015***
retired 0.003 (0.055) 0.005 (0.074) -0.002
gp visit 0.823 (0.382) 0.873 (0.333) -0.050***
smoker 0.214 (0.410) 0.238 (0.426) -0.025*
alcohol drinking 0.706 (0.456) 0.671 (0.470) 0.035**
very good health 0.327 (0.469) 0.237 (0.425) 0.090***
BMI 26.325 (4.795) 28.909 (5.923) -2.584***

Observations 20446 1834 22280
Men

controls
age 45.609 (7.716) 48.393 (7.037) -2.783***
highly educated 0.295 (0.456) 0.249 (0.433) 0.046***
lowly educated 0.705 (0.456) 0.751 (0.433) -0.046***
born outside NL 0.022 (0.146) 0.037 (0.190) -0.016***

outcomes
employment 0.939 (0.240) 0.914 (0.280) 0.024***
workweek hours 38.507 (14.327) 37.731 (15.658) 0.776
disabled 0.022 (0.146) 0.036 (0.186) -0.014***
retired 0.006 (0.080) 0.009 (0.096) -0.003
gp visit 0.727 (0.446) 0.772 (0.419) -0.046***
smoker 0.271 (0.444) 0.295 (0.456) -0.025*
alcohol drinking 0.895 (0.306) 0.860 (0.348) 0.036***
very good health 0.368 (0.482) 0.273 (0.446) 0.095***
BMI 26.846 (3.646) 28.738 (4.380) -1.892***

Observations 15457 1388 16845
*** p<0.01, ** p<0.05, * p<0.1

Statistics obtained using the first wave of Lifelines data. We compare individuals in the range of 1.5

sd of the running variable below the threshold to those 1.5 sd above the threshold. x̄ corresponds

to the average in the considered range below (x̄b) or above (x̄a) the cuto!. The last column reports

significance stars from a t-value test performed on the di!erence between x̄b and x̄a.

34



The Labour Market and Health E!ect of a Diabetes Warning

Table 5: E!ect of a warning on labour market outcomes by gender and age

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

E!ective
N ω

average 0.5 sd
before cuto!

E!ective
N

Women
Under 40
employed .0758** .8553 3846 .0862* .8475 2791

(2.433) (1.824)
weekly hours worked 1.1727 20.8 3706 2.3977 21.3 2765

(1.124) (1.609)
disability insurance -.0212* .0395 3846 -.0094 .0339 2791

(-1.875) (-.638)
Over 40
employed .0191 .7799 16870 -.0095 .7355 13603

(1.581) (-.517)
weekly hours worked .1793 18.4 15973 -.1992 17.6 13429

(.505) (-.442)
disability insurance -.0077 .0564 16870 -.0024 .0533 13603

(-1.3) (-.411)
early retirement -.0008 .0085 16870 .0163* .0266 13603

(-.154) (1.845)
Men
Under 40
employed .0431** .9328 3068 .0304 .9398 2286

(2.009) (.896)
weekly hours worked 2.4274** 38.5 2892 -.007 38.9 2267

(2.05) (.001)
disability insurance -.0236* .042 3068 -.0192 .0241 2286

(-1.685) (-1.295)
Over 40
employed .0068 .8913 12215 -.026 .8559 9748

(.831) (-1.485)
weekly hours worked .1861 36.1 11444 -.5713 34.0 9649

(.49) (-.711)
disability insurance -.0129 .0673 12215 -.024** .0785 9748

(-1.505) (-2.26)
early retirement .0059 .009 12215 .0115 .0328 9748

(1.517) (1.223)
*** p<0.01, ** p<0.05, * p<0,1

Results are based on the estimation of Equation 5 using an RD design with a triangular kernel and

local linear regressions, applied to data from Lifelines waves 1B and 2A. The bandwidth is set to

1.5 standard deviations of the running variable, calculated by gender at baseline. We employ robust

standard errors and display robust z-statistics in parentheses. We control for the baseline value of

the outcome variable, a second-order polynomial of age, educational level, country of birth, year of

inclusion and current year fixed e!ects. For reference, we report the mean of the dependent variable

for individuals located within 0.5 standard deviations below the cuto!. The number of observations

used in each regression corresponds to those falling within the estimation bandwidth, reflecting the

e!ective sample size for the RD estimation.
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Table 6: E!ect of a warning on women’s health behaviours and outcomes by age

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

E!ective
N ω

average 0.5 sd
before cuto!

E!ective
N

Under 40
health behaviours
GP visits -.0152 .8026 3846 .0377 .7712 2791

(-.288) (.788)
smoking -.0079 .1908 3846 .0401 .1373 2243

(-.43) (.785)
drinking -.0627 .7379 2261

(-.961)
exercising -.0151 .4013 3846

(-.431)
subjective measure
very good health -.1015** .3224 3846 -.0711 .3814 2791

(-2.036) (-1.104)
health outcomes
diagnosed .0044 .0263 3846 -.0074 .0339 2791

(.263) (-.168)
BMI .1493 27.2 3846 -.3574 27.3 2791

(.754) (-.883)
HbA1c -.0092 5.7 2791

(-.167)
death -.0011 . 4433

(-.571)
Over 40
health behaviours
GP visits .0047 .8124 16870 -.01 .823 13603

(.209) (-.728)
smoking -.0037 .2332 16870 -.0059 .2 11905

(-.383) (-.658)
drinking -.0324* .7426 11976

(-1.797)
exercising .0256 .2386 16870

(1.015)
subjective measure
very good health .0267* .2324 16870 -.0033 .275 13603

(1.692) (-.002)
health outcomes
diagnosed .0057 .0062 16870 .0275*** .019 13603

(1.458) (2.764)
BMI -.0174 26.8 16870 -.0106 27.1 13603

(-.339) (-.125)
HbA1c .0109 5.9 13603

(.426)
death -.0055 .0115 19039

(-1.393)
*** p<0.01, ** p<0.05, * p<0.1

Results are based on the estimation of Equation 5 using an RD design with a triangular kernel and

local linear regressions, applied to data from Lifelines waves 1B and 2A. The bandwidth is set to

1.5 standard deviations of the running variable, calculated by gender at baseline. We employ robust

standard errors and display robust z-statistics in parentheses. We control for the baseline value of

the outcome variable, a second-order polynomial of age, educational level, country of birth, year of

inclusion and current year fixed e!ects. Mortality is defined as dying by the end of 2018. For reference,

we report the mean of the dependent variable for individuals located within 0.5 standard deviations

below the cuto!. The number of observations used in each regression corresponds to those falling

within the estimation bandwidth, reflecting the e!ective sample size for the RD estimation.
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Table 7: E!ect of a warning on men’s health behaviours and outcomes by age

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

E!ective
N ω

average 0.5 sd
before cuto!

E!ective
N

Under 40
health behaviours
GP visits -.0093 .6218 3068 -.0126 .7229 2286

(-.185) (-.279)
smoking -.0734* .395 3068 -.0833* .3478 1785

(-1.914) (-1.8)
drinking -.0493 .9286 1811

(-.976)
exercising -.0058 .2521 3068

(-.047)
subjective measure
very good health -.0347 .3445 3068 .0028 .3735 2286

(-.823) (.006)
health outcomes
diagnosed .0083 . 3068 -.001 .0241 2286

(.611) (-.164)
BMI -.0957 27.1 3068 .0527 27.2 2286

(-.424) (.216)
HbA1c -.0183 5.8 2286

(-.389)
death -.005 .0069 3669

(-.965)
Over 40
health behaviours
GP visits .041* .685 12215 .0137 .7404 9748

(1.727) (.553)
smoking -.0022 .2511 12215 .0003 .2044 8205

(-.117) (.234)
drinking .0085 .8941 8270

(.613)
exercising .026 .1962 12215

(1.093)
subjective measure
very good health -.0234 .2915 12215 -.0255 .3153 9748

(-.993) (-1.066)
health outcomes
diagnosed .0055 .0056 12215 .0147 .03 9748

(.712) (.752)
BMI -.0339 27.3 12215 .0267 27.5 9748

(-.195) (.418)
HbA1c .0189 5.9 9748

(.401)
death -.0006 .0146 13924

(-.104)
*** p<0.01, ** p<0.05, * p<0.1

Results are based on the estimation of Equation 5 using an RD design with a triangular kernel and

local linear regressions, applied to data from Lifelines waves 1B and 2A. The bandwidth is set to

1.5 standard deviations of the running variable, calculated by gender at baseline. We employ robust

standard errors and display robust z-statistics in parentheses. We control for the baseline value of

the outcome variable, a second-order polynomial of age, educational level, country of birth, year of

inclusion and current year fixed e!ects. Mortality is defined as dying by the end of 2018. For reference,

we report the mean of the dependent variable for individuals located within 0.5 standard deviations

below the cuto!. The number of observations used in each regression corresponds to those falling

within the estimation bandwidth, reflecting the e!ective sample size for the RD estimation.
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A Diagnosed diabetes and medication data

To identify individuals diagnosed with diabetes at baseline, we used self-reported
diagnosis data, 2, 292 individuals, and blood-sugar-lowering medication use data (39 ad-
ditional observations). From how the questionnaire was structured, diagnosed diabetes
is considered an absorbing state.

Data on medication use is only available for wave 1A. Until July 2012, individu-
als self-reported medication by questionnaire (74, 958 participants). After July 2012,
medication information was obtained only via medication wrappers that participants
could bring to one of the two in-person visits to the chosen location for the physical
examinations (42, 642 participants). In Table A1, the share of individuals reporting
medication use but not a diagnosis increased but remained small after July 2012. If
the reporting behaviour remains consistent in wave 2A, we expect most individuals di-
agnosed between waves to report their new status. Nonetheless, we are aware that we
might miss a fraction of those newly diagnosed because of the lack of medication data.

Table A1: Percentages of diagnosed individuals by self-report and/or medication usage

time

Reported
diagnosis

and medication

Reported
diagnosis

but no medication

Reported
medication

but no diagnosis N
before July 2012 65.98 32.72 1.30 1464
after July 2012 65.51 32.18 2.31 867

Table obtained using Lifelines data for wave 1A. We only employed data on those who either self-

reported a previous diabetes diagnosis or reported use of diabetes medication.
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B Sensitivity analysis

In this Section, we conduct sensitivity analyses of the main results presented in
Tables 5, 6, and 7. In Tables B1-B3, we employ a uniform kernel instead of a triangular
one. In Tables B4-B6, we use observations in a bandwidth of 1 sd of the running
variable. In Tables B7-B9, as discussed in Section 3, we analyse the e!ect of warning 1
(for prediabetes) on labour and health outcomes. The running variable is standardised
HbA1c and we only include individuals with glucose< 7.1 mmol/L and HbA1c< 6.5% in
the estimation. These constraints ensure that individuals in the sample either received
no warning or received only warning 1. We find similar results to those found in the
general sample. Lastly, in Tables B10-B12, we use a second-order polynomial in the
estimation.

45



The Labour Market and Health E!ect of a Diabetes Warning

Table B1: E!ect of a warning on labour market outcomes - uniform kernel.

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

in levels
E!ective

N ω

average 0.5 sd
before cuto!

in levels
E!ective

N
Women
Under 40
employed .0636** .8553 3846 .0609 .8475 2791

(2.408) (1.534)
weekly hours worked 1.0132 20.7635 3706 1.9165 21.3136 2765

(1.069) (1.327)
disability insurance -.0255** .0395 3846 -.0181 .0339 2791

(-2.401) (-1.232)
Over 40
employed .0146 .7799 16870 -.0004 .7355 13603

(1.243) (.092)
weekly hours worked .2366 18.4122 15973 .0764 17.5522 13429

(.802) (.255)
disability insurance -.0075 .0564 16870 -.004 .0533 13603

(-1.261) (-.751)
early retirement -.0008 .0085 16870 .0134* .0266 13603

(-.08) (1.674)
Men
Under 40
employed .04* .9328 3068 .0313 .9398 2286

(1.932) (.85)
weekly hours worked 2.3156** 38.531 2892 .4341 38.9157 2267

(2.048) (.175)
disability insurance -.0072 .042 3068 -.0201 .0241 2286

(-.611) (-1.481)
Over 40
employed .0024 .8913 12215 -.0191 .8559 9748

(.362) (-1.136)
weekly hours worked .0112 36.0869 11444 -.5126 33.9799 9649

(.072) (-.732)
disability insurance -.0113 .0673 12215 -.0194** .0785 9748

(-1.431) (-2.045)
early retirement .0051 .009 12215 .0117 .0328 9748

(1.404) (1.251)
*** p<0.01, ** p<0.05, * p<0.1

Results of the estimation of Equation 5. Estimates are generated via a regression discontinuity design,

with a uniform kernel and a polynomial of order 1 on both sides of the cuto! using data from waves

1B and 2A from Lifelines. The estimation bandwidth is 1.5 standard deviations computed by gender

at baseline. We employ robust standard errors and display robust z-statistics in parentheses. In the

regressions, we control for the baseline value of the outcome variable, a second-order polynomial of

age, educational level, country of birth, year of inclusion and current year fixed e!ects.
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Table B2: E!ect of a warning on women’s health behaviours and outcomes - uniform
kernel.

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

in levels
E!ective

N ω

average 0.5 sd
before cuto!

in levels
E!ective

N
Under 40
GP visits -.0085 .8026 3846 .0101 .7712 2791

(-.199) (.661)
smoking -.0157 .1908 3846 .0423 .1373 2243

(-.482) (.712)
drinking -.0373 .7379 2261

(-.878)
exercising .0045 .4013 3846

(-.033)
very good health -.0906* .3224 3846 -.0357 .3814 2791

(-1.906) (-.86)
diagnosed .0066 .0263 3846 -.0103 .0339 2791

(.205) (.019)
BMI .0313 27.2304 3846 -.3988 27.2774 2791

(.238) (-1.395)
HbA1c -.0543 5.6585 2791

(-.932)
death -.0004 . 4433

(-.098)
Over 40
GP visits .0049 .8124 16870 -.0092 .823 13603

(.013) (-.699)
smoking -.0065 .2332 16870 -.0104 .2 11905

(-1.03) (-1.261)
drinking -.0278* .7426 11976

(-1.765)
exercising .0194 .2386 16870

(.574)
very good health .0222* .2324 16870 .0085 .275 13603

(1.747) (.942)
diagnosed .0016 .0062 16870 .0176** .019 13603

(1.008) (2.139)
BMI .0016 26.8297 16870 -.0307 27.0939 13603

(-.002) (-.449)
HbA1c .0158 5.8537 13603

(.75)
death -.004 .0115 19039

(-1.187)
*** p<0.01, ** p<0.05, * p<0.1

Results of the estimation of Equation 5. Estimates are generated via a regression discontinuity design,

with a uniform kernel and a polynomial of order 1 on both sides of the cuto! using data from waves

1B and 2A from Lifelines. The estimation bandwidth is 1.5 standard deviations computed by gender

at baseline. We employ robust standard errors and display robust z-statistics in parentheses. In the

regressions, we control for the baseline value of the outcome variable, a second-order polynomial of

age, educational level, country of birth, year of inclusion and current year fixed e!ects. Mortality is

defined as dying by the end of 2018.
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Table B3: E!ect of a warning on men’s health behaviours and outcomes - uniform
kernel.

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

in levels
E!ective

N ω

average 0.5 sd
before cuto!

in levels
E!ective

N
Under 40
GP visits -.0314 .6218 3068 .0064 .7229 2286

(-.637) (.042)
smoking -.066** .395 3068 -.0783* .3478 1785

(-1.98) (-1.839)
drinking -.0746 .9286 1811

(-1.604)
exercising .0113 .2521 3068

(.155)
very good health -.047 .3445 3068 -.0372 .3735 2286

(-1.131) (-.803)
diagnosed .0143 . 3068 .0123 .0241 2286

(1.253) (.374)
BMI -.1448 27.1204 3068 -.0274 27.2477 2286

(-.634) (-.09)
HbA1c -.0249 5.8 2286

(-.592)
death .0021 .0069 3669

(.37)
Over 40
GP visits .0338* .685 12215 .0125 .7404 9748

(1.709) (.59) (.539)
smoking -.0063 .2511 12215 -.002 .2044 8205

(-.560) (.994) (-.008)
drinking .0066 .8941 8270

(.398)
exercising .0209 .1962 12215

(.996)
very good health -.0226 .2915 12215 -.0261 .3153 9748

(-.741) (-1.203)
diagnosed .0044 .0056 12215 .0242 .03 9748

(.683) (1.41)
BMI -.009 27.2811 12215 .0212 27.49 9748

(.025) (.584)
HbA1c .0413 5.8749 9748

(1.081)
death -.005 .0146 13924

(-.988)
*** p<0.01, ** p<0.05, * p<0.1

Results of the estimation of Equation 5. Estimates are generated via a regression discontinuity design,

with a uniform kernel and a polynomial of order 1 on both sides of the cuto! using data from waves

1B and 2A from Lifelines. The estimation bandwidth is 1.5 standard deviations computed by gender

at baseline. We employ robust standard errors and display robust z-statistics in parentheses. In the

regressions, we control for the baseline value of the outcome variable, a second-order polynomial of

age, educational level, country of birth, year of inclusion and current year fixed e!ects. Mortality is

defined as dying by the end of 2018.
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Table B4: E!ect of a warning on labour market outcomes - smaller bandwidth.

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

in levels
E!ective

N ω

average 0.5 sd
before cuto!

in levels
E!ective

N
Women
Under 40
employed .069** .8553 1276 .1082** .8475 938

(1.999) (2.006)
weekly hours worked .6796 20.7635 1230 2.0926 21.3136 930

(.609) (1.274)
disability insurance -.0269* .0395 1276 -.0087 .0339 938

(-1.677) (-.581)
Over 40
employed .0257* .7799 7880 -.0147 .7355 6397

(1.798) (-.719)
weekly hours worked .4198 18.4122 7438 -.3194 17.5522 6309

(1.017) (-.594)
disability insurance -.0084 .0564 7880 -.0057 .0533 6397

(-1.115) (-.697)
early retirement -.0031 .0085 7880 .0169 .0266 6397

(-.672) (1.64)
Men
Under 40
employed .032 .9328 1028 .0187 .9398 758

(1.076) (.445)
weekly hours worked 2.6612 38.531 959 -.15 38.9157 751

(1.55) (-.071)
disability insurance -.042* .042 1028 -.0027 .0241 758

(-1.789) (-.143)
Over 40
employed .0103 .8913 5691 -.0287 .8559 4511

(.849) (-1.318)
weekly hours worked .375 36.0869 5347 -.3458 33.9799 4462

(.597) (-.354)
disability insurance -.0155 .0673 5691 -.0349** .0785 4511

(-1.376) (-2.425)
early retirement .0073* .009 5691 .0097 .0328 4511

(1.648) (.837)
*** p<0.01, ** p<0.05, * p<0.1

Results of the estimation of Equation 5. Estimates are generated via a regression discontinuity design,

with a triangular kernel and a polynomial of order 1 on both sides of the cuto! using data from waves

1B and 2A from Lifelines. The estimation bandwidth is 1 standard deviation computed by gender

at baseline. We employ robust standard errors and display robust z-statistics in parentheses. In the

regressions, we control for the baseline value of the outcome variable, a second-order polynomial of

age, educational level, country of birth, year of inclusion and current year fixed e!ects.
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Table B5: E!ect of a warning on women’s health behaviours and outcomes - smaller
bandwidth.

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

in levels
E!ective

N ω

average 0.5 sd
before cuto!

in levels
E!ective

N
Under 40
GP visits -.0272 .8026 1276 .0119 .7712 938

(-.443) (.24)
smoking .0006 .1908 1276 .053 .1373 775

(-.048) (1.015)
drinking -.0702 .7379 781

(-.906)
exercising -.0366 .4013 1276

(-.559)
very good health -.1116* .3224 1276 -.0796 .3814 938

(-1.868) (-1.035)
diagnosed -.0097 .0263 1276 -.0243 .0339 938

(-.402) (-.721)
BMI .2631 27.2304 1276 -.2661 27.2774 938

(1.053) (-.549)
HbA1c -.0015 5.6585 938

(-.023)
death . . 1463

(-.081)
Over 40
GP visits .0016 .8124 7880 -.019 .823 6397

(.045) (-.942)
smoking -.0005 .2332 7880 -.0112 .2 5654

(-.03) (-.844)
drinking -.0356 .7426 5691

(-1.61)
exercising .0284 .2386 7880

(1.065)
very good health .0398** .2324 7880 -.0088 .275 6397

(1.994) (-.288)
diagnosed .0052 .0062 7880 .0273** .019 6397

(1.033) (2.407)
BMI -.0661 26.8297 7880 .0298 27.0939 6397

(-.867) (.206)
HbA1c .0108 5.8537 6397

(.429)
death -.0026 .0115 8902

(-.578)
*** p<0.01, ** p<0.05, * p<0.1

Results of the estimation of Equation 5. Estimates are generated via a regression discontinuity design,

with a triangular kernel and a polynomial of order 1 on both sides of the cuto! using data from waves

1B and 2A from Lifelines. The estimation bandwidth is 1 standard deviation computed by gender

at baseline. We employ robust standard errors and display robust z-statistics in parentheses. In the

regressions, we control for the baseline value of the outcome variable, a second-order polynomial of

age, educational level, country of birth, year of inclusion and current year fixed e!ects. Mortality is

defined as dying by the end of 2018.
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Table B6: E!ect of a warning on men’s health behaviours and outcomes - smaller
bandwidth.

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

in levels
E!ective

N ω

average 0.5 sd
before cuto!

in levels
E!ective

N
Under 40
GP visits .0644 .6218 1028 -.045 .7229 758

(.818) (-.553)
smoking -.0898* .395 1028 -.1143* .3478 604

(-1.891) (-1.737)
drinking -.0351 .9286 618

(-.645)
exercising -.0313 .2521 1028

(-.394)
very good health -.0148 .3445 1028 .0072 .3735 758

(-.285) (.07)
diagnosed .0146 . 1028 -.0053 .0241 758

(1.019) (-.22)
BMI -.0498 27.1204 1028 .3331 27.2477 758

(-.163) (.862)
HbA1c -.0012 5.8 758

(-.054)
death -.0138 .0069 1238

(-1.436)
Over 40
GP visits .0481* .685 5691 .0066 .7404 4511

(1.692) (.215)
smoking .0029 .2511 5691 .008 .2044 3830

(.209) (.456)
drinking .0082 .8941 3858

(.448)
exercising .0241 .1962 5691

(.871)
very good health -.0278 .2915 5691 -.0357 .3153 4511

(-1.052) (-1.22)
diagnosed .0039 .0056 5691 .0001 .03 4511

(.51) (-.171)
BMI -.0399 27.2811 5691 .0587 27.49 4511

(-.304) (.551)
HbA1c -.0024 5.8749 4511

(-.173)
death .0014 .0146 6498

(.195)
*** p<0.01, ** p<0.05, * p<0.1

Results of the estimation of Equation 5. Estimates are generated via a regression discontinuity design,

with a triangular kernel and a polynomial of order 1 on both sides of the cuto! using data from waves

1B and 2A from Lifelines. The estimation bandwidth is 1 standard deviation computed by gender

at baseline. We employ robust standard errors and display robust z-statistics in parentheses. In the

regressions, we control for the baseline value of the outcome variable, a second-order polynomial of

age, educational level, country of birth, year of inclusion and current year fixed e!ects. Mortality is

defined as dying by the end of 2018.
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Table B7: E!ect of a warning on labour market outcomes - only HbA1c.

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

in levels
E!ective

N ω

average 0.5 sd
before cuto!

in levels
E!ective

N
Women
Under 40
employed .0758* .8553 2276 .0798* .8547 1659

(1.714) (1.662)
weekly hours worked 1.1644 20.8 2199 2.1426 21.5 1641

(.51) (.687)
disability insurance -.0211 .0395 2276 -.0083 .0342 1659

(-1.163) (.017)
Over 40
employed .0216 .7797 11839 -.0101 .7354 9578

(1.509) (-.799)
weekly hours worked .2552 18.4 11219 -.2083 17.5 9456

(1.326) (-.447)
disability insurance -.0074 .0574 11839 -.0032 .0537 9578

(-.861) (-.985)
early retirement -.0013 .0085 11839 .0153 .0268 9578

(-.816) (1.272)
Men
Under 40
employed .0444 .9364 1810 .0281 .9367 1366

(.272) (.01)
weekly hours worked 2.3259 38.7 1705 -.5226 39.1 1355

(.84) (.153)
disability insurance -.0323 .0455 1810 -.0198 .0253 1366

(-1.533) (.546)
Over 40
employed .0072 .8932 8439 -.0275 .8612 6722

(.608) (-1.102)
weekly hours worked .3106 36.0 7915 -.4814 34.1 6647

(.579) (-.112)
disability insurance -.0171 .0688 8439 -.029** .0814 6722

(-1.014) (-2.284)
early retirement .0058 .0095 8439 .0135 .0287 6722

(1.31) (1.174)
*** p<0.01, ** p<0.05, * p<0.1

Results of the estimation of Equation 5. Estimates are generated via a regression discontinuity design,

with a triangular kernel and a polynomial of order 1 on both sides of the cuto! using data from waves

1B and 2A from Lifelines. The estimation bandwidth is 1.5 standard deviations of HbA1c computed by

gender at baseline. We excluded individuals with baseline glucose levels larger or equal to 7.1 mmol/L.

We employ robust standard errors and display robust z-statistics in parentheses. In the regressions, we

control for the baseline value of the outcome variable, a second-order polynomial of age, educational

level, country of birth, year of inclusion and current year fixed e!ects.
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Table B8: E!ect of a warning on women’s health behaviours and outcomes - only
HbA1c.

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

in levels
E!ective

N ω

average 0.5 sd
before cuto!

in levels
E!ective

N
Under 40
GP visits -.0125 .8026 2276 .0317 .7692 1659

(-.245) (.051)
smoking -.0102 .1908 2276 .0418 .1386 1346

(.054) (.608)
drinking -.0468 .7353 1361

(-.827)
exercising -.0108 .4013 2276

(-1.08)
very good health -.0995* .3224 2276 -.0718 .3846 1659

(-1.95) (-.926)
diagnosed .0015 .0263 2276 -.0088 .0342 1659

(-.552) (-.628)
BMI .1729 27.2304 2276 -.3848 27.223 1659

(1.34) (-.293)
HbA1c -.0161 5.6564 1659

(.119)
death -.0009 . 2614

(.112)
Over 40
GP visits .0084 .8115 11839 -.0112 .8236 9578

(.372) (-1.105)
smoking -.0045 .2335 11839 -.0076 .2007 8440

(.16) (-1.646)
drinking -.0372 .7426 8496

(-1.503)
exercising .0298 .2397 11839

(1.008)
very good health .025* .2335 11839 -.012 .2771 9578

(1.818) (-.622)
diagnosed .0042 .0062 11839 .0245 .0182 9578

(.271) (1.45)
BMI -.0287 26.8103 11839 -.0087 27.0846 9578

(-1.158) (.751)
HbA1c .0059 5.8561 9578

(.256)
death -.0062 .0116 13322

(.28)
*** p<0.01, ** p<0.05, * p<0.1

Results of the estimation of Equation 5. Estimates are generated via a regression discontinuity design,

with a triangular kernel and a polynomial of order 1 on both sides of the cuto! using data from waves

1B and 2A from Lifelines. The estimation bandwidth is 1.5 standard deviations of HbA1c computed by

gender at baseline. We excluded individuals with baseline glucose levels larger or equal to 7.1 mmol/L.

We employ robust standard errors and display robust z-statistics in parentheses. In the regressions, we

control for the baseline value of the outcome variable, a second-order polynomial of age, educational

level, country of birth, year of inclusion and current year fixed e!ects. Mortality is defined as dying

by the end of 2018.

53



The Labour Market and Health E!ect of a Diabetes Warning

Table B9: E!ect of a warning on men’s health behaviours and outcomes - only HbA1c.

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

in levels
E!ective

N ω

average 0.5 sd
before cuto!

in levels
E!ective

N
Under 40
GP visits .0234 .6091 1810 .0222 .6962 1366

(1.438) (.013)
smoking -.0889* .4091 1810 -.1051 .3846 1071

(-1.86) (-1.553)
drinking -.0445 .9242 1089

(-.112)
exercising -.0171 .2545 1810

(-.396)
very good health -.0262 .3273 1810 .016 .3797 1366

(.319) (-.341)
diagnosed .0106 . 1810 .0059 .0253 1366

(1.543) (.164)
BMI -.0796 27.184 1810 .1875 27.0625 1366

(-.26) (1.219)
HbA1c .0194 5.8152 1366

(.212)
death -.0088 .0074 2172

(-1.487)
Over 40
GP visits .0435 .6856 8439 .0159 .73 6722

(1.128) (.518)
smoking -.0006 .2515 8439 .0043 .2103 5686

(.277) (.64)
drinking .011 .8952 5722

(.01)
exercising .0307 .1981 8439

(.664)
very good health -.028 .2954 8439 -.0304 .3213 6722

(-.98) (-1.506)
diagnosed .0045 .0047 8439 .0114 .0226 6722

(.504) (.113)
BMI -.065 27.2147 8439 .0129 27.4348 6722

(-.39) (.428)
HbA1c .016 5.8854 6722

(-.14)
death .0009 .0155 9615

(-.308)
*** p<0.01, ** p<0.05, * p<0.1

Results of the estimation of Equation 5. Estimates are generated via a regression discontinuity design,

with a triangular kernel and a polynomial of order 1 on both sides of the cuto! using data from waves

1B and 2A from Lifelines. The estimation bandwidth is 1.5 standard deviations of HbA1c computed by

gender at baseline. We excluded individuals with baseline glucose levels larger or equal to 7.1 mmol/L.

We employ robust standard errors and display robust z-statistics in parentheses. In the regressions, we

control for the baseline value of the outcome variable, a second-order polynomial of age, educational

level, country of birth, year of inclusion and current year fixed e!ects. Mortality is defined as dying

by the end of 2018.
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Table B10: E!ect of a warning on labour market outcomes - second-order polynomial.

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

in levels
E!ective

N ω

average 0.5 sd
before cuto!

in levels
E!ective

N
Women
Under 40
employed .0723 .8553 3846 .1274* .8475 2791

(1.603) (1.856)
weekly hours worked .6407 20.7635 3706 2.4953 21.3136 2765

(.465) (1.258)
disability insurance -.0298 .0395 3846 -.0052 .0339 2791

(-1.226) (-.107)
Over 40
employed .032* .7799 16870 -.0216 .7355 13603

(1.73) (-.878)
weekly hours worked .703 18.4122 15973 -.4477 17.5522 13429

(1.299) (-.663)
disability insurance -.0089 .0564 16870 -.0084 .0533 13603

(-.881) (-.711)
early retirement -.0054 .0085 16870 .018 .0266 13603

(-1.002) (1.323)
Men
Under 40
employed .0464 .9328 3068 .021 .9398 2286

(1.208) (.527)
weekly hours worked 3.4399 38.531 2892 -.1457 38.9157 2267

(1.56) (.05)
disability insurance -.0501 .042 3068 .0061 .0241 2286

(-1.627) (.203)
Over 40
employed .0118 .8913 12215 -.0323 .8559 9748

(.693) (-1.262)
weekly hours worked .3625 36.0869 11444 -.4426 33.9799 9649

(.433) (-.401)
disability insurance -.0188 .0673 12215 -.0448** .0785 9748

(-1.254) (-2.402)
early retirement .0078 .009 12215 .0089 .0328 9748

(1.351) (.599)
*** p<0.01, ** p<0.05, * p<0.1

Results of the estimation of Equation 5. Estimates are generated via a regression discontinuity design,

with a triangular kernel and a polynomial of order 2 on both sides of the cuto! using data from waves

1B and 2A from Lifelines. The estimation bandwidth is 1.5 standard deviations computed by gender

at baseline. We employ robust standard errors and display robust z-statistics in parentheses. In the

regressions, we control for the baseline value of the outcome variable, a second-order polynomial of

age, educational level, country of birth, year of inclusion and current year fixed e!ects.
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Table B11: E!ect of a warning on women’s health behaviours and outcomes - second-
order polynomial.

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

in levels
E!ective

N ω

average 0.5 sd
before cuto!

in levels
E!ective

N
Under 40
GP visits -.0158 .8026 3846 .0168 .7712 2791

(-.221) (.146)
smoking .0045 .1908 3846 .0536 .1373 2243

(.036) (.821)
drinking -.0886 .7379 2261

(-.935)
exercising -.0847 .4013 3846

(-.902)
very good health -.1392* .3224 3846 -.0979 .3814 2791

(-1.8) (-.933)
diagnosed -.02 .0263 3846 -.0275 .0339 2791

(-.695) (-.661)
BMI .4499 27.2304 3846 -.1315 27.2774 2791

(1.384) (-.132)
HbA1c .0196 5.6585 2791

(.305)
death .0006 . 4433

(.44)
Over 40
GP visits -.0017 .8124 16870 -.0311 .823 13603

(-.073) (-1.121)
smoking .0035 .2332 16870 -.0195 .2 11905

(.343) (-1)
drinking -.0412 .7426 11976

(-1.344)
exercising .0329 .2386 16870

(1.059)
very good health .0564** .2324 16870 -.0145 .275 13603

(1.995) (-.592)
diagnosed .0053 .0062 16870 .0272** .019 13603

(.798) (1.995)
BMI -.1184 26.8297 16870 .0649 27.0939 13603

(-1.149) (.449)
HbA1c .0089 5.8537 13603

(.236)
death .0004 .0115 19039

(.07)
*** p<0.01, ** p<0.05, * p<0.1

Results of the estimation of Equation 5. Estimates are generated via a regression discontinuity design,

with a triangular kernel and a polynomial of order 2 on both sides of the cuto! using data from waves

1B and 2A from Lifelines. The estimation bandwidth is 1.5 standard deviations computed by gender

at baseline. We employ robust standard errors and display robust z-statistics in parentheses. In the

regressions, we control for the baseline value of the outcome variable, a second-order polynomial of

age, educational level, country of birth, year of inclusion and current year fixed e!ects. Mortality is

defined as dying by the end of 2018.
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Table B12: E!ect of a warning on men’s health behaviours and outcomes - second-order
polynomial.

1B (after 1.5 y) 2A (after 4 y)

ω

average 0.5 sd
before cuto!

in levels
E!ective

N ω

average 0.5 sd
before cuto!

in levels
E!ective

N
Under 40
GP visits .0862 .6218 3068 -.0835 .7229 2286

(.998) (-.843)
smoking -.0936 .395 3068 -.1063 .3478 1785

(-1.532) (-1.189)
drinking -.0148 .9286 1811

(-.216)
exercising -.0254 .2521 3068

(-.258)
very good health -.0239 .3445 3068 .0464 .3735 2286

(-.329) (.558)
diagnosed .0175 . 3068 -.0043 .0241 2286

(1.164) (-.145)
BMI .0014 27.1204 3068 .4808 27.2477 2286

(.015) (1.167)
HbA1c .0033 5.8 2286

(.012)
death -.0156 .0069 3669

(-1.203)
Over 40
GP visits .0542 .685 12215 .0019 .7404 9748

(1.415) (.116)
smoking .0058 .2511 12215 .0151 .2044 8205

(.371) (.629)
drinking .0099 .8941 8270

(.423)
exercising .0226 .1962 12215

(.587)
very good health -.0329 .2915 12215 -.0357 .3153 9748

(-1.162) (-.987)
diagnosed .0054 .0056 12215 -.008 .03 9748

(.711) (-.565)
BMI -.0496 27.2811 12215 .0594 27.49 9748

(-.258) (.438)
HbA1c -.0238 5.8749 9748

(-.682)
death .004 .0146 13924

(.464)
*** p<0.01, ** p<0.05, * p<0.1

Results of the estimation of Equation 5. Estimates are generated via a regression discontinuity design,

with a triangular kernel and a polynomial of order 2 on both sides of the cuto! using data from waves

1B and 2A from Lifelines. The estimation bandwidth is 1.5 standard deviations computed by gender

at baseline. We employ robust standard errors and display robust z-statistics in parentheses. In the

regressions, we control for the baseline value of the outcome variable, a second-order polynomial of

age, educational level, country of birth, year of inclusion and current year fixed e!ects. Mortality is

defined as dying by the end of 2018.
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C Falsification tests for subgroups

In this Section, we replicate the falsification test for the subgroups present in our
analysis. Tables C1 and C2 show the results by age.

Table C1: Falsification test by age for women

CER-Optimal Robust Inference E!ective N
Variable ω Bandwidth p-value Left Right
Women
Under 40
age 0.204 0.912 0.761 1276 154
university education -0.010 0.907 0.926 1276 154
born outside NL -0.031 1.102 0.258 1281 155
employed -0.020 1.109 0.690 1281 155
weekly hours worked 0.897 0.949 0.678 1267 153
disability insurance 0.009 0.888 0.775 553 142
GP visit -0.035 0.946 0.429 1276 154
currently smoking 0.035 0.876 0.626 544 138
alcohol drinker 0.083 0.883 0.363 546 139
at least very good health -0.033 0.900 0.648 1276 154
BMI 0.962 1.000 0.403 1276 154
Over 40
age 0.362 0.642 0.276 3688 1482
university education -0.011 1.085 0.658 7086 1615
born outside NL 0.000 0.793 0.938 3701 1489
employed -0.014 0.996 0.537 7063 1613
weekly hours worked -0.213 1.137 0.828 7015 1595
disability insurance -0.002 0.961 0.869 7063 1613
retired 0.003 0.972 0.353 7063 1613
GP visit -0.010 0.771 0.601 3701 1489
currently smoking -0.058 0.830 0.042 3670 1469
alcohol drinker 0.000 0.855 0.936 3682 1479
at least very good health -0.036 1.035 0.140 7063 1613
BMI 0.279 0.793 0.491 3701 1489

This falsification test looks for discontinuities in predetermined covariates at baseline. We estimate

Equation 5 where the outcome is the baseline value of the control variable and we exclude the controls

on the right-hand side of the equation. The coe"cients are obtained via a multidimensional RDD

performed on Lifelines data. We employed CER-optimal bandwidths, as suggested in [35], and a first-

order polynomial on both sides of the cuto!.
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Table C2: Falsification test by age for men

CER-Optimal Robust Inference E!ective N
Variable ω Bandwidth p-value Left Right
Under 40
age 0.598 0.925 0.301 1063 150
university education 0.015 1.204 0.831 2040 156
born outside NL -0.003 1.369 0.855 2055 159
employed 0.005 0.998 0.876 1063 150
weekly hours worked -0.004 1.455 0.990 3417 167
disability insurance 0.000 1.276 0.988 2055 158
GP visit 0.086 1.075 0.248 1079 150
currently smoking -0.059 1.362 0.426 2014 156
alcohol drinker -0.100 0.789 0.066 472 139
at least very good health -0.087 1.067 0.262 1063 150
BMI -0.209 0.937 0.700 1063 150
Over 40
age -0.205 0.906 0.514 5182 1149
university education 0.003 0.932 0.970 5238 1156
born outside NL -0.011 0.899 0.302 5182 1149
employed 0.027 0.804 0.184 2709 1057
weekly hours worked 0.963 0.855 0.344 5155 1138
disability insurance -0.009 0.715 0.453 2670 1047
retired 0.010 0.605 0.100 2645 1038
GP visit 0.014 0.710 0.678 2670 1047
currently smoking -0.004 0.657 0.962 2637 1025
alcohol drinker -0.004 0.892 0.870 5143 1136
at least very good health 0.005 0.804 0.854 2709 1057
BMI 0.088 0.702 0.885 2670 1047

This falsification test looks for discontinuities in predetermined covariates at baseline. We estimate

Equation 5 where the outcome is the baseline value of the control variable and we exclude the controls

on the right-hand side of the equation. The coe"cients are obtained via a multidimensional RDD

performed on Lifelines data. We employed CER-optimal bandwidths, as suggested in [35], and a first-

order polynomial on both sides of the cuto!.
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D Further descriptives

In this Section, we present descriptive statistics for women (Table D1) and men
(Table D2) by age group.
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F Multiple-testing p-values

In this Section, we present results with the FDR p-values. Tables F1, F2, and F3
replicate the main analysis by gender and age. Tables F4-F9 replicate the analysis by
gender, age, and educational level.
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