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ABSTRACT

The Menopause “Penalty””

The motherhood penalty is well-documented, but what happens at the other end of the
reproductive spectrum? Menopause—a transition often marked by debilitating physical and
psychological symptoms—also entails substantial costs. Using population-wide Norwegian
and Swedish data and quasi-experimental methods, we show that a menopause diagnosis
leads to lasting drops in earnings and employment, alongside greater reliance on social
transfers. The impact is especially severe for women with lower socioeconomic status.
Increasing access to menopause-related health care can help offset these losses. Our
findings reveal the hidden economic toll of menopause and the potential gains from better
support policies.
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1 Introduction

The landscape of female labor force participation is changing worldwide. One striking trend is
the growing presence of older women who remain actively engaged in the workforce. While
younger women have historically led the rise in female workers, the participation rate of women
aged 55 and over is climbing steadily in many developed countries. For example, in the United
States the rate for women aged 55-64 rose from 56.6% in 2003 to 59.6% in 2023, and for
those over 65, it jumped from 10.6% to 16.0% in the same period (Bureau of Labor Statistics,
2024). Similar trends have been observed in Norway and Sweden, the countries that we study.
For Norway, the rate for women aged 55-64 rose from 66.86% in 2011 to 70.12% in 2022,
while for Sweden, it rose from 75.99% in 2011 to 81.72% in 2022 (ILO),! with the female
participation rate for older women matching the rate for males (Laun and Palme, 2018).

These trends, combined with an aging population and rising retirement ages, imply that
many more women than ever will be working during the menopausal transition and in their
post-reproductive years. Yet, while for decades social scientists have analyzed the motherhood
penalty, evidence is scant on the economic consequences of reaching the other end of the repro-
ductive spectrum. Menopause, which marks the cessation of menstruation and typically occurs
between the ages of 45 and 55, often brings a range of physical and physiological symptoms:
hot flashes and night sweats, mood swings, fatigue, palpitations, dizziness, migraines, anxiety,
depression, memory problems, “brain fog,” and difficulties sleeping (Talaulikar, 2022). How-
ever, not all women are affected in the same way: there is substantial variation in the duration of
the menopause transition, the age at onset of natural menopause, and the number and severity
of menopausal symptoms experienced (Talaulikar, 2022).> Hence, each woman’s experience
of the menopausal transition is unique.

Two recent reviews (Theis et al., 2023; Verdonk, Bendien and Appelman, 2022) have doc-
umented strong negative associations between the presence and the severity of menopause
symptoms with job performance, productivity, motivation and commitment to work, as well
as overall quality of life; and both reviews point out the scarcity of studies linking menopause,
health and work. Crucially, there is a dearth of studies estimating the health and productivity
costs of menopause, for individuals, for employers, and for society at large. One of the first
attempts is Bryson et al. (2022), who show that the onset of menopause before age 45 (referred
to as “early menopause”) reduces employment rates by 9 percentage points (around 4 months
of employment) for women in their early 50s, with larger effects associated with more severe
symptoms. However, there is extremely limited evidence available to date on the labor market,

health and social welfare costs of “normal-age” menopause. This study is an attempt to begin

ISee https://www.ceicdata.com/en/sweden/labour-force-participation-rate-b
y—sex—and-age—annual and https://www.ceicdata.com/en/norway/labour—-force—par
ticipation-rate-by-sex—and-age—-annual.

2Age at menopause is influenced by multiple factors, both modifiable (such as diet, exercise levels, smok-
ing status, body mass index) and not (e.g. socio-economic background, ethnicity, and concurrent medi-
cal/gynaecological health issues; Schoenaker et al. (2014); Peycheva et al. (2022)).
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to fill this gap.

Using population-wide Norwegian and Swedish data and quasi-experimental methods, we
identify the causal impact of menopause on a broad swath of health and socio-economic out-
comes and assess how menopause-related health care can mitigate its economic costs. Our de-
tailed data allow us to track health care use (contacts with primary care and specialist providers,
inpatient and outpatient hospital use, prescriptions), labor market outcomes (earnings, hours
worked), and social safety net use (unemployment and disability insurance). While there are
some data differences between the two countries we study, we observe a rich set of outcomes
in both and harmonize them for a consistent analysis.

Our identification strategy exploits the differential timing of a menopause-related diagnosis,
precisely determined via detailed diagnostic codes from medical records. We use an event study
approach akin to that used in the child penalty (Angelov, Johansson and Lindahl, 2016; Kleven,
Landais and Sggaard, 2019; Andresen and Nix, 2022) and health shocks (Fadlon and Nielsen,
2019, 2021) literature: this design allows us to construct counterfactuals for diagnosed women
using women who experience the same diagnosis later. Since recent work shows that variation
based on treatment timing might cause bias within a traditional two-way fixed effects model in
the presence of heterogeneous effects over time (de Chaisemartin and D’Haultfceuille, 2020),
we rely on a stacked difference-in-differences approach: this prevents previously treated units
from being used as controls (Gormley and Matsa, 2011; Cengiz et al., 2019; Deshpande and
Li, 2019; Baker, Larcker and Wang, 2022).> While we present results for both Norway and
Sweden, our baseline specification relies on Norwegian data, where we capture menopause-
related diagnoses from both primary and specialist care (Swedish data only include diagnoses
from specialist care).

We begin by estimating the causal impact of menopause on the demand for medical care,
employment, earnings, and reliance on social safety net programs. We find that menopause
causes a sharp but short-lived increase in the number of primary care and specialist doctor
visits, but a longer-run increase in drug utilization, driven by medication used to alleviate its
physical and mental health symptoms (namely, Hormonal Replacement Therapy (HRT)* and
antidepressants). Beyond its effects on health care utilization, menopause also has lasting eco-
nomic consequences, leading to a persistent decline in employment and earnings, along with
greater dependence on social transfers. The economic losses are substantial: our baseline es-
timates show that, four years after a menopause-related diagnosis, earnings decline by 10%
relative to the year before diagnosis — driven by both reduced work hours and early labor mar-
ket exit. These effects vary significantly: the negative impacts are concentrated among women
without a college degree. Moreover, losses are most pronounced for those working in larger

firms and in workplaces with a higher share of female coworkers aged 45 and older.

3We also assess the robustness of our main findings using alternative methods proposed by Borusyak, Jaravel
and Spiess (2024) and Callaway and Sant’ Anna (2020).
4HRT is the most common form of prescribed treatment for menopausal symptoms.



Next, after having documented the economic costs of menopause, we turn to the question
of whether menopause-related health care can alleviate some of these costs. We exploit the
airing of a Swedish TV show on menopause in October 2018 in a regression discontinuity
design that compares women whose gynecological visits took place shortly before and shortly
after the show. We find that women whose doctor visits occurred shortly after the show’s
airing received more menopause-related care: they were more likely to receive a menopause
diagnosis, and to be prescribed HRT. Moreover, those women who accessed this expanded
care experienced significantly smaller earnings losses in the first three years post-menopause.
This suggests that greater menopause awareness and improved access to menopause-related
health care can help mitigate its economic costs. Notably, the benefits of expanded care are
concentrated among women with lower education levels — the same group we identify as
facing the largest economic losses during the menopausal transition. These findings highlight
the potential for policies that improve access to menopause-related health care to generate broad
economic benefits, particularly for those women suffering the most severe symptoms.

This paper contributes to several literatures. First and foremost, our central contribution
is to provide evidence on the causal impacts of menopause on women’s economic outcomes.
Despite the fact that menopause affects half of the world’s adults, our current understanding of
its consequences for women’s economic lives is extremely limited.

Second, we contribute to a broader interdisciplinary literature on the consequences of menopause
for women’s health. While the medical literature has documented associations between the tim-
ing and symptoms of menopause with women’s physical and mental health (see, e.g., Georgakis
et al. (2016); Muka et al. (2016)), evidence is scarce on the causal impacts of menopause on
women’s health and well-being. A 2023 bipartisan U.S. congressional bill, The Menopause
Research Equity Act, aims to address this gap by directing the National Institutes of Health to
evaluate its past and present support for menopause research (Clarke, 2023). This bill highlights
that the neglect of menopause extends beyond economics and reinforces the importance of us-
ing high-quality administrative data to document its far-reaching effects on women’s economic
lives, health, and well-being.

Third, in sharp contrast to the dearth of literature on the effects of the end of fertility,
an extensive literature has documented the career costs of the onset of childbearing, across
a variety of contexts (Angelov, Johansson and Lindahl, 2016; Kleven et al., 2019; Andresen
and Nix, 2022). A key distinction, however, is that only a subset of women experience the
child penalty — women have at least some control over fertility — whereas almost all women
(eventually) go through menopause. Moreover, while economists have made significant strides
in understanding the rise of women’s labor force participation in the last decades (Goldin,
2006), much less is known about the forces that push women out: our findings suggest that
menopause may be one such critical factor.

Fourth, our analysis of menopause-related health care and its role in reducing the economic

costs of menopause builds on work by Daysal and Orsini (2014), which leverages variation in



HRT uptake to show, using Medical Expenditure Panel Survey (MEPS) data, that HRT provides
significant short-term economic benefits.> More broadly, our study contributes to research on
how new fertility-related health technologies impact women’s well-being (see, e.g., Goldin and
Katz, 2002; Bailey, 2006; Bogl et al., 2024; Conner et al., 2025) and on how individuals re-
spond to new health-related information (e.g., Fadlon and Nielsen, 2019; Chen, Persson and
Polyakova, 2022). In our setting, we find that college-educated women are more likely to
respond to the TV show by increasing their demand for menopause-related health care: this
aligns with evidence from other contexts showing that more advantaged populations are gen-
erally more responsive to new health information and recommendations (see, e.g., Grossman,
2006; Cutler and Lleras-Muney, 2010; Oster, 2020; Kowalski, 2021). The role of television as
an information channel in our study also connects to research on how TV access and content
influence social outcomes (e.g., DellaVigna and Kaplan, 2007; Gentzkow and Shapiro, 2008;
Dahl and DellaVigna, 2009; Jensen and Oster, 2009; La Ferrara, Chong and Duryea, 2012;
Kearney and Levine, 2015). While we are unaware of prior examining the effects of TV con-
tent on physicians, studies show that physicians do respond to new information from other
sources (Johnson and Rehavi, 2016; Finkelstein et al., 2022a; Frakes, Gruber and Jena, 2021;
Avdic et al., 2024; Cuddy and Currie, Forthcoming)

Fifth, our study contributes to the broader literature on the impact of health shocks on
labor market outcomes. In line with human capital models, the level of health influences the
amount and productivity of labor supplied to an economy (Grossman, 1972). The literature has
convincingly documented substantial effects of improved health on labor market outcomes in
adulthood (Stephens Jr and Toohey, 2022), and the significant economic costs of adverse health
shocks (Dobkin et al., 2018; Fadlon and Nielsen, 2021). However, the economic consequences
of female-specific health shocks have received markedly less attention.

Sixth and most broadly, an extensive literature studies the labor market impacts of pro-
ductivity shocks that affect both men and women (often predominantly men), such as unem-
ployment (see, e.g., Jacobson, Lal.onde and Sullivan (1993); Lachowska, Mas and Woodbury
(2020)). We contribute to this literature by documenting that menopause — a shock affecting
20% of the US workforce® — has long-term economic effects comparable in scale and persis-
tence to job displacement. Hence, menopause is not only a female-specific health shock, but

for many women also a substantial productivity shock.

SThis variation stems from the release of findings from the Women’s Health Initiative Study (WHIS). Since
MEPS does not track menopause onset, the empirical design compares women in cohorts likely affected by the
WHIS findings with those in unaffected cohorts. See also Daysal and Orsini (2015), which shows that the WHIS
findings influenced the uptake of other preventive healthcare services among postmenopausal women.

Shttps://www.dol.gov/agencies/wb/data/latest-annual-data/working—women.
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2 Institutional Background and Treatment Recommendations

Menopause marks the point in a woman’s life - typically occurring around the age of 50 0 when
she permanently ceases menstruating and can no longer become pregnant naturally. Techni-
cally, the onset of menopause occurs after 12 consecutive months without a menstrual period,
although symptoms can start earlier, during the so-called perimenopause (or menopausal tran-
sition), and can last for years.” There is a wide range of potential symptoms associated with
menopause, including night sweats, joint aches and pains, hot flashes, trouble sleeping, fatigue,
palpitations, dizziness, severe headaches and migraines, irritability and mood swings, anxiety
and depression, panic, forgetfulness and poor concentration, women can experience one or
more of these symptoms, and can suffer mild or severe instances of them (Mishra and Kuh,
2012; Kuh, Wadsworth and Hardy, 1997).

Treatment Recommendations Hormone Replacement Therapy (HRT, also known as Menopausal
Hormone Therapy, MHT) remains the most effective treatment for menopausal symptoms
(Davis and Baber, 2022). The Norwegian and Swedish Gynecological Associations both fol-
low the treatment recommendations from the North American Menopause Society (NAMS) for
women with certain symptoms such as hot flashes, night sweats, low mood, and musculoskele-
tal problems. HRT can be administered as estrogen alone or combined with progestin, and it
is available in various forms, such as oral tablets, skin patches, gels, and creams. The general
guideline is to prescribe the lowest effective dose needed to alleviate symptoms.®

More specifically, HRT is currently recommended for women (1) experiencing hot flashes,
night sweats, or other estrogen deficiency symptoms and (2) those with early menopause (i.e.,
before age 45) or premature ovarian failure, provided there are no contraindications. Treatment
is advised to begin as soon as possible after menopause and before the age of 60. These rec-
ommendations are supported by evidence of HRT’s beneficial effects on quality of life, sleep,
bone density, fracture risk, cardiovascular disease, and diabetes. However, HRT is either con-
traindicated for, or must be used with caution, in women with certain medical conditions.’ As
discussed in subsubsection 3.1.2, for Sweden we have access to prescription-level data that
allow us to identify the use of HRT and of other medications.

We primarily focus our analysis on the years following 2002, a period characterized by

"https://www.mayoclinic.org/diseases—-conditions/perimenopause/symptoms—c
auses/syc—20354666

8For the current Norwegian and Swedish recommendations see, respectively
https://www.legeforeningen.no/foreningsledd/fagmed/norsk-gynekologisk—-foren
ing/veiledere/veileder-i-gynekologi/overgangsalder—-menopause/ and
https://www.sfog.se/media/337273/mht-sfog-raad-210121.pdf.

9HRT is contraindicated for women with breast cancer, estrogen-sensitive malignancies, unexplained vaginal
bleeding, venous thromboembolism or coronary heart disease, active liver disease, or porphyria cutanea tarda.
HRT use with caution is advised for women with diabetes with vascular complications, a history or elevated
risk of venous thromboembolism, gallbladder disease, previous endometrial cancer, or conditions that may be
exacerbated by HRT, such as asthma, epilepsy, migraines, lupus, hepatic hemangioma, and dementia.
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conservative recommendations for HRT use after the publication of the results of the Women’s
Health Initiative (WHI) RCT, a major U.S. trial to inform clinical practice about the health
effects of HRT (Rossouw et al., 2002).!° Indeed, the WHI five-year follow-up found increased
risk of coronary heart disease (nonfatal myocardial infarction and death) and invasive breast
cancer among women in the treatment group who had received combined estrogen and pro-
gestin supplementation. Nevertheless, as longer term evidence from the trial was released,
there was a relaxation of some of these recommendations. In 2012, the North American
Menopause Society adjusted its guidelines, allowing greater flexibility in the duration of es-
trogen therapy based on its more favorable benefit-risk profile compared to combined estrogen
and progestin therapy (NAMS, 2012). However, safety concerns persisted until the long-term
(18-year) follow-up results of the WHI study were published, showing no increased risk of
all-cause mortality, cardiovascular mortality, or total cancer mortality among HRT users (Man-
son et al., 2017). The recent Manson et al. (2024) review provides a nuanced perspective on
the WHI trials, offering a balanced assessment of the benefits and risks of HRT, calcium and

vitamin D supplementation, and dietary interventions for postmenopausal women.'!

Healthcare system in Norway and Sweden The healthcare systems are fairly similar in
Sweden and Norway. While details vary across the two countries, both systems are almost
exclusively publicly funded through taxation, and hospitals are predominantly publicly owned
and managed. General practitioners (GPs) serve as gatekeepers to specialist care to some extent
in both countries. Adult GP consultations require out-of-pocket co-payments, though with
upper limits. Norway and Sweden have comparable healthcare resources, with similar per
capita health spending and a doctor-to-population ratio of 5.2 vs. 4.3 per 1,000 inhabitants.!?

The healthcare system in Norway is divided into two levels, with local municipalities pro-
viding primary care services and larger health regions providing specialist care. Municipalities
are responsible for delivering first-line health care services, including GPs, urgent care, infant
and child health care centers, school health services, and elderly care. Specialist care in Nor-
way is managed by four health regions and includes specialist medical services, psychiatric
care, and private referral specialists contracted by the health regions. Except in cases of emer-
gencies, Norwegian GPs represent the first point of contact between patients and the healthcare
system, and are responsible for initial examination, treatment, diagnosis, medication prescrip-
tion, and sick leave validation; when necessary, the GP refers patients to receive specialist
care. There is typically a co-payment associated with GP consultations of approximately $20
or 210 Norwegian Kroner (NOK), with total out-of-pocket cost-sharing capped at 2,200 NOK
per year.

As in Norway, the healthcare system in Sweden is decentralized. The main responsibility

10A]s0 see, e.g., Riman et al. (2002) for results specifically from a Scandinavian country.

" Angrist et al. (2025) have recently renalayzed the WHI using instrumental variable methods, finding larger
effects of HRT.

12See Holm, Liss and Norheim (2004) and https://data.oecd.org/health.htm.
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for financing, organizing, and providing health care is delegated to the 21 counties.!® Patients
generally incur very low out-of-pocket costs, with some variation across counties. Primary care
is often provided through local primary care centers (in Swedish: vdrdcentraler), where patients
see GPs or other health professionals for medical examinations and treatment of most common
conditions. If necessary, the primary care providers refer patients to specialists. Patients may

also request specialist care without any referral (Socialstyrelsen, 2020).'4

3 Data and Empirical Strategy

3.1 Data

The data used are compiled from several Norwegian and Swedish administrative records, in-
cluding tax records, social security records, employer information, family records, and health

records.

3.1.1 Data: Norway

Individual-level information comes from several administrative registers maintained by Statis-
tics Norway. These registers cover the entire resident population in the country between 1967
and 2020, and include demographic information such as date of birth, gender, immigration sta-
tus and municipality of residency in each year, and socioeconomic data, such as education and
earnings. All registers include unique individual identifiers, enabling the linkage of individuals
across administrative records and connecting them to their parents, partners, and other relatives.

Information on individuals’ education is obtained from administrative registers of the Nor-
wegian school system, which records all degrees completed since 1970. Data on labor income
(from employment and self-employment) and social benefits come from the tax registers, avail-
able from 1993 onward. We define employment as having strictly positive earnings. From the
employment registers, we obtain information on workplace, sector of activity (public or pri-
vate), contracted work hours, and we are able to determine coworkers’ characteristics.'” Wel-
fare benefits come from the Social Security database, and include regular and early retirement
pensions, disability benefits, unemployment benefits, sick pay and parental allowance, child
benefits, housing benefits, study grants, dependent deductions, social assistance, and cash sup-
port. We also study separately the impacts on the benefits relevant to the population studied,

namely, unemployment benefits, disability income and sick leave.!®

13The responsibilities of 200 municipalities include financing, organizing and providing health care in ordinary
and special housing for elderly people and people with functional impairments, and health care in schools.

14Some primary care centers, clinics, and hospitals are privately run, but incorporated into the public health
care system and publicly funded. A subset of private providers also serve patients who have supplemental private
health insurance.

SWhile information on workplace is available from 1996 through 2020, contracted work hours are only
recorded from 2003.

16In Norway, unemployment benefits are given to active job seekers; individuals considered active job seekers



The health data used in this study come from several administrative registers tracking
the use of primary and specialist health care. General practitioners (GPs) and urgent care
physicians in Norway are required to report all services provided and actions taken during
each consultation—including main symptoms or diagnoses, exams, referrals, and certified sick
leaves—to a national claims database, known as the Control and Payment of Health Refunds
database (“KUHR”), in order to receive payment. These data are available from 2006 through
2020 and are used to construct indicators of any GP or urgent care visit within a given year or
quarter, the total number of annual GP visits, and measures of medical examinations performed
during visits. The KUHR database also includes a record of symptoms and diagnoses from each
visit, coded according to the International Classification of Primary Care (ICPC-2). This cod-
ing system allows us to identify the exact timing of menopause-related diagnoses, particularly
“X11 — Menopausal symptom/complaint” and “X12 — Postmenopausal bleeding.” Additionally,
we use these diagnostic codes to define outcomes that reflect productivity and other health con-

ditions affected by menopause onset.'’

Finally, KUHR includes information about the attending
physician for each visit—including their specialty, patient caseload, gender, and age.

Specialist care is provided primarily through public hospitals and outpatient clinics, though
contracted private specialists also offer these services. We obtain information on the utilization
of specialist care from the Norwegian Patient Registry (NPR), which is available from 2008 to
2020. This data also document the medical conditions diagnosed at admission, following the
10th revision of the International Statistical Classification of Diseases and Related Health Prob-
lems (ICD-10). From the NPR, we identify women diagnosed by specialists with “Menopausal
and other perimenopausal disorders” (ICD-10 code N95).

We combine data from the KUHR and NPR databases to determine the earliest recorded
date of a menopause diagnosis, whether provided by a general practitioner, an urgent care

physician, or a specialist. We then treat this date as the onset of menopause.

3.1.2 Data: Sweden

We create comparable data for Sweden, with two important differences. First, in Sweden we
are able to observe individual-level drug utilization, which allows us to track take-up of the
key medical treatment for menopause-related symptoms, HRT, along with other drugs that are
commonly prescribed to the population that we study. Second, in Sweden we do not observe

primary healthcare visits; thus, we only observe menopause-related diagnoses that arise in the

must have earned at least 1.5G the last year, or 3G over the last three years. The G-amount is the basic-amount
that is used to determine eligibility to a number of programs in the Norwegian national social security system; it is
adjusted annually; in 2024 was 122,225NOK (approximately $11,343). To be eligible for disability benefit, illness
or injury must be the main reason to have reduced work and earning capacity and the individual must generally
meet the following criteria: be between 18 and 67 years old, be a member of the national insurance scheme in the
5 prior to the illness or injury, and have reduced work or earning capacity by at least 50 percent. Unemployment
insurance and disability income are programs structured similarly in Norway and Sweden.

17See Appendix B for details on constructing such outcomes. See https://ehelse.no/kodeverk/i
cpc-2e-—-english-version for the ICPC-2 code list.
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specialist outpatient healthcare system.

The core of our data is an extract from the Swedish Population Register of all individuals
residing in Sweden from 2000 through 2016 (Skatteverket, 2022). To obtain information about
gender, income, and educational attainment, we merge in data from Statistics Sweden’s longi-
tudinal database of individuals (LISA) from 1990 through 2022, which contains information
drawn from various administrative records (Statistics Sweden, 2019).

To construct measures of HRT utilization and other health outcomes, we merge in health
records from the National Board of Health and Welfare (Socialstyrelsen, 2019). For each indi-
vidual, we observe the universe of prescription drug purchases made in outpatient pharmacies
from July 2005 through 2019. For each purchase, we observe the name of the drug and the
drug’s seven-digit Anatomical Therapeutic Chemical (ATC) classification code. We also ob-
serve the universe of inpatient hospital visits and specialist outpatient visits from 2002 through
2019. For each visit, we observe the date of the visit and the diagnosis codes (ICD-10) attached
to the visit.

We create a measure of menopause that is analogous to the one used in the data from
Norway, namely, the woman’s first healthcare visit with a menopause-related diagnosis (note,
though, that in Sweden this captures only diagnoses from visits at specialists, not GPs).

We then define our key outcome variables for women in our sample and their spouses.
First, we use our LISA variables to create annual measures of key economic outcomes. We
start with work-related earnings, which is analogous to the Norwegian measure and includes
all earnings from employment and self-employment; we also define employment analogously,
as having strictly positive earnings. We then create two outcomes that capture pathways out
of employment for individuals who are near, but not at, retirement age: total unemployment
insurance (UI) receipts and total disability insurance (DI) receipts.!® Receipt of DI is the most
common pathway out of the labor force for individuals who exit before the normal retirement
age in Sweden (Jonsson, Palme and Svensson, 2012). While we do not observe exactly the
same social transfers measure in Sweden as we do in Norway, we observe an economic vari-
able that captures the total impact of all earnings and social transfers: total disposable income.
This is a measure constructed by Statistics Sweden that takes into account all earnings, bene-
fits, and transfers to the individual, and thus gives us the best estimate of the total economic
situation. We also use LISA to define the individual’s highest level of completed schooling
(i.e., no/some/completed college).

Second, we use our drug records to create health outcomes that capture mental and physi-
cal well-being at the quarterly level. Specifically, we create an indicator variable for any drug
claim (in each quarter), as well as indicators for the following drug categories that are partic-
ularly relevant for the population that we study: any HRT drug; any mental health drug; any

antidepressant (a subset of mental health drugs); any anti-anxiety and sleep drug (a subset of

18UI receipts include regular UI payments as well public payments of benefits that compensate unemployed
individuals for participation in re-training programs.
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mental health drugs); any hyperintensive drug; any painkiller; and any contraceptive.!” For
HRT, we also define initiation, as follows: a woman initiates HRT on day d if she fills an HRT
prescription for the first time in one calendar year (365 days).?’ Further, we use our specialist
outpatient and inpatient records to create an indicator variable for any specialist outpatient visit

during a quarter.

Samples In both Norway and Sweden, we use comparable samples restricted to women who
have continuously resided in each respective country since 1996. Our primary analytical sample
comprises women who receive a menopause diagnosis between the ages of 45 and 55. Given
this focal age range and the years of data that we have access to, we further restrict attention to
women born between 1961 and 1968.2! All monetary values are deflated to 2015 prices using
the Consumer Price Index (CPI) for each country, reported in Norwegian kroner (NOK) and
Swedish kronor (SEK), respectively (in 2015, 1 NOK ~ 1-1.1 SEK).

For our main results on the impact of a menopause diagnosis, we primarily rely on Nor-
wegian administrative records, which capture both primary and specialist care diagnoses. We
then use the Swedish administrative data for two reasons: first, to test whether the Norwegian
findings on the impact of a menopause diagnosis replicate in a different context—albeit one
reflecting only specialist-based diagnoses—and second, to exploit Sweden’s comprehensive
registry of physician prescriptions (from both GPs and specialists), providing drug-based mea-
sures of treatment for menopausal symptoms and other conditions. In the end of the paper, we
further use the data from Sweden to assess the impact of access to menopause-related health

care.

3.2 Basic Descriptive Statistics

We start comparing the age distribution of menopause diagnosis in the administrative data with
survey-based measures of menopause onset. Figure 1 shows the age distribution of all first
menopause-related diagnoses (issued by either a GP or a specialist) for Norwegian women in
Panel A. On average, Norwegian women receive their first diagnosis at 50.15 years of age (stan-
dard deviation 3.65), which is earlier than the self-reported average onset age of 52.73 years
from two questionnaires administered to women born between 1960 and 1964 who partici-
pated in the Norwegian breast cancer screening program during 2006-2014 (Gottschalk et al.,
2020). Thus, our measure of menopause onset captures an earlier stage than the standard clini-
cal definition, which requires 12 consecutive months without menstruation. In Panel B, the age

distribution for first diagnoses by specialists in Norway and Sweden displays a nearly perfect

19 Appendix B Table B.1 lists the exact ATC codes for all of our outcomes.

201f 3 woman satisfies this definition more than once, we use only the first initiation (ever).

2Tn our analysis of the impact of access to menopause-related health care in Section 5, we use more recent
years of data on economic outcomes, and therefore do not maintain this cohort restriction.
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overlap.?

While all women eventually experience menopause, not all receive a medical diagnosis.
As a result, our main analytical sample excludes some menopausal women. Thus, we next
compare the women in our sample to others in their cohort. Table 1 and Appendix Table A.1
for Norway and Sweden, respectively, present summary statistics for outcomes measured at
age 40 - thus before the usual ages of menopause for women with and without a menopause
diagnosis (born between 1961 and 1968). The tables have the same structure for both countries,
and the sample size used in Panels A and B of these tables differs because the health registers
are only available in both countries from 2006, while the tax (and employment registers) are
available from 1996.%

Table 1 shows that in Norway, out of 266,101 women born between 1961 and 1968 (and
alive during our sample period), 88,350 received a menopause diagnosis between 2006 and
2020 at ages 45 to 55. The majority of these diagnoses (64%) were issued by a primary care
physician, while nearly 32,000 first diagnoses were made by specialists. An additional 6,952
women received a diagnosis between ages 40 and 44, and the remaining 170,799 either did not
receive any menopause diagnosis or were diagnosed after age 55. In Sweden, the proportion
of women receiving a specialist diagnosis between ages 45 and 55 is similar, at 65,375 out of
452,849 women born between 1961 and 1968 (see Appendix Table A.1).

Table 1 further indicates that 82% of all Norwegian women born between 1961 and 1968
had at least one contact with primary health care services or specialist outpatient care (column
4). This proportion is higher for women in our main sample (86%, column 1) and remains
at 79% even among those who never receive a menopause diagnosis before age 55 (column
3). Hence, lack of contact with the health care system does not appear to be the principal
reason some women go undiagnosed. Comparing columns (1) and (3), we observe that women
without a diagnosis make 0.9 fewer annual GP visits at age 40 and are 0.08 percentage points
less likely to have at least one annual specialist visit. While these two groups have similar
educational attainment, women with a menopause diagnosis earn 5,267 NOK ($500) more per
year on average, are more likely to be employed, work longer hours if employed, and take
3.5 additional sick leave days per year. By contrast, women diagnosed with early menopause
(ie, diagnosed before age 45; column 2) tend to use more health services and have poorer
socioeconomic outcomes than those without a menopause diagnosis (column 3). Specifically,
compared with the main sample, early-menopause women have more frequent GP visits, are
more likely to have mental health visits, and undergo more extensive and costly evaluations
during medical visits, resulting in higher reimbursement claims. They are also less likely to

hold a college degree, earn lower annual earnings (equivalent to nearly a full month’s wages),

22To construct a sample comparable to the Swedish one in the data from Norway, we simply remove the
primary care diagnoses for Norwegian women.

BThe first four columns of the summary statistics table for Sweden, Appendix Table A.1, have the same
structure as Table 1; the fifth column of Appendix Table A.1 includes summary statistics for the RD sample (only
defined in Sweden), which we use in Section 5.
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and take more sick leave days per year.

In the Swedish data, it is not possible to identify visits to primary health care providers,
so menopause diagnoses are recorded exclusively from outpatient specialist or hospital vis-
its. Consequently, we rely on the Norwegian data to compare women who receive their first
menopause diagnosis from a GP with those first diagnosed by a specialist (see Appendix Ta-
ble A.2). Women diagnosed first by a GP have more frequent primary care contacts, are less
likely to use specialist outpatient care, have lower levels of education, lower earnings, and lower
costs per visit, yet they are similar to women first diagnosed by a specialist in terms of overall
likelihood of using health care services, urgent care utilization, contracted working hours, labor
market participation, and sick leave use.

Table 1 and Appendix A.1 also highlight notable differences between Sweden and Norway.
In particular, column (4) shows higher overall utilization of specialist care in Sweden compared
to Norway (36.7% vs. 20.5%; see Panel A), while Panel B in both tables indicates that women
born between 1961 and 1968 have comparable socioeconomic characteristics in each coun-
try. Because the Norwegian data include primary care diagnoses that are not observed in the
Swedish data, we cannot directly compare column (1) of Table 1 with column (1) of Appendix
A.l. Instead, we compare column (1) of Appendix Table A.1 with column (2) of Appendix
Table A.2, revealing that 45.8% of Swedish women have at least one annual specialist visit ver-
sus 36.7% of Norwegian women. However, average education and sick leave usage are similar

among women who receive a specialist-based menopause diagnosis in both countries.

3.3 Main Strategy

All women who live long enough experience menopause.?* However, not all women receive a
medical diagnosis for menopause-related symptoms, so our main sample does not capture all
who experience menopause. Instead, it includes only women with a documented menopause-
related diagnosis, with their first diagnosis occurring between ages 45 and 55. While the exact
timing of menopause varies, socio-demographic factors, health behaviors, and genetics are
known to influence its onset.”> Therefore, we adopt an event study approach to identify the
impacts of menopause akin to that used in the child penalty (Kleven, Landais and Sggaard,
2019; Andresen and Nix, 2022) and health shocks literatures (Fadlon and Nielsen, 2019, 2021),

which allows us to construct counterfactuals for affected women using women that experience

24While the most common cause of menopause is due to women aging out of fertility, menopause can also be
induced as a consequence of surgical procedures that involve removal of both ovaries or medical interventions that
cause cessation of ovarian function (for example, radiation therapy or chemotherapy). It is possible to identify
some of the women with acquired absence of uterus/cervix/ovaries, but because the health registers we use start in
2006, we may miss women with early procedures. Therefore, all women are included in our sample. Nevertheless,
these cases are rare and, in Norway there are 36 occurrences of acquired absence of uterus/cervix/ovaries (ICD10
790.7) in 2008 (21 in 2020).

23 Cigarette smoking is the most established and consistently observed risk factor for younger age at menopause,
with estimates of impact on the order of about one year (Harlow and Signorello, 2000; Kinney, Kline and Levin,
2006).
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the same diagnosis but a few years later (Murabito et al., 2005).

However, recent work shows that exploiting variation in treatment timing can cause bias
when using a traditional two-way fixed effects (TWFE) analysis, because the “already treated”
groups are used as controls (de Chaisemartin and D’Haultfeeuille, 2020; Borusyak, Jaravel and
Spiess, 2024). This is not problematic if treatment effects are constant over time, however, if
they are time-varying, then the early treated groups are not following the same trend as the later
treated groups. A stacked difference-in-differences or stacked event study design overcomes
such problems because it is equivalent to a setting where the events happen contemporaneously;
thus, it prevents the use of past treated units as effective comparison units (Gormley and Matsa,
2011; Cengiz et al., 2019; Deshpande and Li, 2019; Baker, Larcker and Wang, 2022). We then
assess the robustness of our main findings using the alternative methods proposed by Borusyak,
Jaravel and Spiess (2024) and Callaway and Sant’ Anna (2020).

Specifically, we define b as a potential age for the menopause (which we refer to as base-
age). Then, for each woman, we define a panel of five years before the base age and four
years after the base age. If the base age is the actual menopause age (or year), that panel
is the treated-panel, while preceding base age panels are control-panels. Base ages after the
menopause age are not included. Each panel is a “sub-experiment”, and the relative time in
each ”sub-experiment” is not relative to the shock of menopause, but relative to the base age
which may or may not be the age (year) of menopause. We then stack the treated-panels
and control-panels, where each observation is at the woman-by-base age-by-relative time level.
This stacked difference-in-differences specification averages all of the time-varying effects into
a single averaged effect, that is, we stack the event-specific data sets in relative time and calcu-
late the average effect across all events using a single set of treatment indicators.

Thus, our basic estimating equation for the difference-in-differences model is:
Yivta = Bo + Pr1Postuy x Treatedy, + PaPosti + 0i + Ve + 1 + Eivta ()

where y;,:, 1S an outcome for woman ¢ in base age b, in year ¢, at age a. The coefficient of
interest is (31, and Post;,; takes value one if the woman’s age is greater than the base age b,
and O otherwise; Treated;, takes value one if woman 7 experience menopause in base age b,
and zero otherwise. We include women-base age fixed effects (d;;), calendar year fixed effects
(7+), and age fixed effects (7,). Note that, in addition to the change in the data structure, the
only difference in the estimation equation between the standard TWFE approach and a stacked
regression alternative is defining the main variables within each event-specific dataset, so that
unit- and time-fixed effects are saturated with indicators for dataset identifiers (e.g., d;,). The
error term is €;,,. For health outcomes — which we observe at a more granular level than the
annual labor market outcomes — we construct analogous stacked panels at the quarterly level.
We also estimate event study models that allow us to use years leading up to a diagno-

sis to test for any differential pre-trends and to examine time-varying treatment effects. The
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estimating equation is:

4 4
Yibta = Qo+ Z aT(l[t —b=r] -Treatedib> + Z C"(At —b=T))

T=-—5 7=—5

+ O + Ve + Na + Eibta (2)

where 1]t — b = 7] is an indicator for the time relative to the base age b, and all other variables
are defined as above. The coefficients of interest are ", which trace out the effect of menopause
before and after the diagnosis of menopause ((” represents the estimates on control panels).
Relative time -1 is omitted, so all estimates are relative to that period. For health outcomes, we
use 8 quarters of data before and after the diagnosis of menopause.

The difference-in-differences design identifies the causal effect of menopause diagnosis
under the assumption that the trends in outcomes would be the same in the treated-panels as
in the control-panels if women did not experience menopause (in the base-age of the treated-
panel). Although this assumption cannot be tested directly, we conduct a variety of checks
to support its validity, using the fact that the time-to-event specification allows us to assess
potential preexisting trends in the outcomes studied.

In our analyses, standard errors are clustered at the level of the woman to account for

woman-specific serial correlation in the timing of diagnosis.

Definition of Samples in Norway and Sweden Since different datasets used cover differ-
ent periods, we clarify here the exact samples used. First, we rely on annual panels for the
economic outcomes studied in Norway and Sweden, that is, labor market outcomes and use of
social benefits, which in both countries are available from 1996 to 2020. In accordance with
model (2), that requires us to observe outcomes in a window of five years pre- and four years
post-diagnosis, we further restrict to diagnoses occurring by the end of 2016, ultimately result-
ing in a sample of women diagnosed between the first quarter of 2006 (when the KUHR data
becomes available) and the fourth quarter of 2016.

For the health outcomes studied, the time coverage is less homogeneous. Whereas the
Swedish outpatient specialist and inpatient data start in 2001, the Swedish drug register data
only starts in the third quarter of 2005 and the KUHR data (Norway) in 2006. As a conse-
quence, we restrict the sample for this part of the analysis to women who were diagnosed
between 2008 and 2018. This allows us to follow each woman for at least eight quarters before

and after her menopause diagnosis.

Identifying Assumptions Table A.3 presents correlations between the age of menopause
diagnosis (between 45 and 55) and several characteristics measured at age 40. On average,
women who receive a diagnosis at an older age fare better in socioeconomic terms and have

fewer annual health care contacts at age 40 than those diagnosed earlier. Specifically, by age
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40, these women are more likely to have a college degree, earn higher wages, take fewer sick
leave days, be married and employed, work more contracted hours, and have more children.
Such differences raise concerns about internal validity, as they suggest that women with differ-
ent socioeconomic or health profiles could experience menopause at different ages. To address
these issues, our estimation strategy includes woman fixed effects. More specifically, because
we employ a stacked difference-in-differences (or stacked event study) design to overcome pos-
sible biases that could arise from heterogeneous treatment effects, we include women-base age
fixed effects in our estimation. Additionally, Appendix Figure A.1 demonstrates that women
receiving a diagnosis at varying ages between 45 and 55 exhibit similar earnings and sick leave
trajectories from ages 25 to 40, mitigating concerns of systematic differential pre-diagnosis

trends for women diagnosed at different ages.

4 Results

4.1 Norwegian Sample: Menopause Diagnosis at Ages 45 to 55 Years

Utilization of Health Care Services Panel A of Table 2 presents the estimates for 3; from
model 1 for several measures of health care utilization: ; measures the impact of the first
diagnosis of menopause by a GP or a specialist on outcomes during the subsequent eight quar-
ters. Column 1 shows that a diagnosis increases the likelihood of GP visits per quarter by 0.03
percentage points, which is equivalent to an increase of 5% relative to the likelihood of visits in
the quarter prior to the diagnosis. Column 2 of Table 2 shows no effects on primary urgent care
visits. As expected, the increase in the number of primary care visits leads to an increase in
the overall value of reimbursements, by 39NOK/$3.6 (column 3), and a 9.7NOK/$0.9 increase
in the cost per visit (column 4), which are economically small impacts. Finally, a menopause
diagnosis causes an increase in the extensive margin of specialist visits: there is a 3.5 percent-
age points (31%) increase in the likelihood of at least one quarterly specialist visit, relative to
a mean of 11.3% in the quarter prior to the diagnosis. Columns (6) and (7) exclude the visit of
the menopause diagnosis and show that the increase in the likelihood of having at least one GP
or specialist visit per quarter is above and beyond that of the diagnosis-related encounter.

To examine the temporal pattern of these effects, Figure 2 presents estimates of as from
the event study model (Equation 2). These figures depict outcomes before and after a diagnosis,
allowing a visual check of the parallel trends assumption. Panels A and B of Figure 2 show
that the increase in the likelihood of at least one quarterly GP or specialist visit documented
in Table 2 (Panel A) is not driven solely by additional visits during the quarter of diagnosis
(t = 0). During the diagnosis year, both reimbursement costs and the cost per visit rise (Panels
C and D), suggesting more extensive examinations occur in the year of diagnosis. Finally, in
all panels, the estimates for as in the pre-diagnosis period are nearly zero, indicating parallel

pre-trends in the outcomes examined. This finding supports our main identifying assumption
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that women diagnosed at different ages follow similar outcome trajectories prior to diagnosis.

Appendix Table A.4 presents the effects of menopause diagnosis on specific medical di-
agnoses recorded during GP visits. As anticipated, the increase in GP visits documented
in column (1) of Panel A in Table 2 is driven by higher frequencies of female genital diag-
noses/symptoms (ie, any ICPC2 starting with X), but also by cardiovascular conditions (ICPC2
K), musculoskeletal issues (ICPC2 L), psychological symptoms/diagnoses (ICPC2 P), and en-
docrine, metabolic or nutritional conditions (ICPC2 T). Appendix Figure A.2 shows that the
increase in these diagnoses is temporary, with the exception of mental health-related diagnoses
(Panel C). Additionally, Figure A.2 shows a rise in what we term “productivity-related” diag-
noses (see Appendix B). Finally, Panel E of Figure A.2 indicates an increase in the likelihood
of lab tests during the quarter of diagnosis, consistent with further investigations triggered by
women’s reported health complaints.

In sum, the results in Table 2 and Figure 2 show that, in general, a menopause diagnosis
is associated with a temporary change in the use of healthcare services in Norway, but no

sustained impacts up to 2 years after it.

Labor Market and Welfare Outcomes In Panel A of Table 3, we examine the effects on
labor market outcomes. Despite the relatively small changes in healthcare utilization shown
in Table 2 and Figure 2, the estimates in Table 3 reveal economically meaningful impacts on
labor supply. Over the four years following a menopause diagnosis, earnings decline by 4.3%,
driven by both extensive and intensive margin adjustments: a 0.3% decrease in the probability
of working and a 0.4% decrease in hours worked. Panels A—C of Figure 3 illustrate that these
labor market effects intensify over time, reflecting an increasing detachment from the workforce
post-diagnosis. By four years after diagnosis, earnings have fallen by 10%, which is equivalent
to roughly half the size of the child penalty documented in Norway by Andresen and Nix
(2022).

Turning to the use of social safety net programs, column (4) of Table 3 (Panel A) shows no
effect on the number of sick leave days, while column (5) indicates a 2.1% increase in social
benefits relative to pre-diagnosis levels. Panel D of Figure 3 illustrates that the time-varying
effects for social transfers move in the opposite direction as the effects for earnings. Next,
Appendix Table A.5 explores several common pathways out of employment for individuals
approaching—but not yet at—retirement age in Norway: specifically, unemployment insur-
ance (UI) and disability insurance (DI). We find that the observed increase in social transfers is
driven by higher DI receipts rather than Ul benefits. Over the four years following a menopause
diagnosis, the probability of receiving DI rises by 4.8%, and DI benefit amounts increase by
6.2% of the baseline mean. These DI impacts—particularly salient given that DI is the most
common pathway out of the labor force for individuals who exit before Norway’s (and Swe-
den’s) normal retirement age (Jonsson, Palme and Svensson, 2012)—suggest that menopause

symptoms may prompt women to adjust their labor market participation in ways that align with
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an accelerated, though gradual, transition into retirement.

The results in Figures 2 and 3 raise an interesting question. How can we reconcile the
large and persistent labor market impacts of menopause with the apparent absence of persistent
impacts on the use of healthcare services? To understand these patterns, we turn to the Swedish

administrative records, where we are able to trace healthcare services also using drug data.?®

Other Findings We additionally investigate if a menopause diagnosis affects household dy-
namics, namely, divorce rates or the health and labor market characteristics of the spouse. Ta-
ble A.6 shows a small reduction in the divorce rate by 1.5% (0.3 p.p. relative to the divorce rate
of 0.199 in the year leading up to the diagnosis). To understand possible spouse’s responses, we
examine the labor market outcomes of the woman’s husband following a menopause diagnosis:
columns (2) to (5) show negligible labor market effects and health care use for the spouse, apart

from a small 0.2% reduction in earnings.

4.2 Sensitivity Analyses

We now examine the robustness of our findings with respect to sample selection and empirical
approach. First, we leverage the stacked data structure of our main analytical sample and
present in Figure A.3 the estimates for o™ and (" in model (2). These parameters capture the
impact of menopause in the treated and control panels, respectively. Reassuringly, the estimates
for o are similar to those in Figure 3, whereas the control-panel estimates hover around zero
(and slightly increase over time). This pattern suggests that the a”s estimates indeed capture
the effect of menopause onset, as proxied by a first medical diagnosis, rather than a simple
aging effect.?’

Second, we focus on a more restricted sample: women born between 1961 and 1964, still
diagnosed between ages 45 and 55, so that we are able to construct 10-year balanced stacked
panels for all cohorts for the economic outcomes. The results are presented in Figure A.4 and
are similar to those in Figures 2 and 3: this suggests that our main findings are not driven by
specific cohorts.

Third, we use the data for the economic outcomes from 2006 onward, so to ensure a com-
mon sample with the health data (that starts in 2006). The key socioeconomic results are
presented in Figure A.5 and are similar to those in Figure 3.

Fourth, we conduct a placebo exercise using the sample of women born between 1961 and

26 Appendix Table A.7 presents estimates for the sample of women who are first diagnosed with menopause
before 45 years old (i.e., early menopause). The time coverage of the health registers starts in 2006, meaning that
this analysis uses women born between 1966 and 1971. Columns (1) to (3) show similar impacts on the use of
health care services than those documented for the main sample (Table 2). The reminder of the columns show no
impacts on extensive or intensive margin of labor supply, unlike the negative labor market impacts documented in
Bryson et al. (2022), or the use of social benefits, except for an increase of one day in the number of annual days
of sick leave (relative to a pre-menopause diagnosis mean of 28 days on leave).

2"We identify only 9 ("s rather than 10 because model (2) includes women-base age fixed effects.
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1968 who do not receive a menopause diagnosis between ages 45 and 55 (or earlier). In this
sample, we randomly assign an age of first menopause diagnosis between 45 and 55, based on
the distribution observed in our main analysis. We then re-estimate model (2) with this newly
assigned, placebo age of diagnosis. As shown in Figure A.6, the estimates for our primary
socioeconomic outcomes are indistinguishable from zero, indicating no detectable effect of
menopause in this placebo setting.

Additionally, we estimate the effect of receiving a menopause diagnosis on labor earnings
using the alternative estimators proposed by Borusyak, Jaravel and Spiess (2024) and Callaway
and Sant’ Anna (2020), respectively.?® The results, reported in Figure A.7, reproduce the same

patterns observed in Figure 3.

Confounding Factors After subjecting our main findings to several robustness checks re-
garding choice of control group and sample selection, we next address the possibility that our
results are driven by other shocks coinciding with the first menopause-related diagnosis. Recall
that we identify the onset of menopause from the first visit with a primary care physician or spe-
cialist where we observe a menopause-related diagnosis (namely, ICPC-2 codes X11 an X12,
and ICD-10 code N95). Although most Norwegian women have at least one annual healthcare
contact, it is possible that multiple diagnoses occur during a single visit. Nevertheless, in most
cases (75%), the first menopause-related diagnosis appears on its own, unaccompanied by any
other registered symptom, complaint, or diagnosis — regardless of whether the visit occurs in
primary or specialist care. In Panel A of Appendix Table A.8, we remove from the sample
those women who receive additional diagnoses at the time of their first menopause diagnosis.
The estimates remain similar to those in Tables 2 and 3, albeit with slightly smaller effects on
earnings (3.3% reduction), likely because this smaller sample excludes women experiencing
multiple menopause-related symptoms, who may consequently face more pronounced adverse
effects.

Another possibility is that the timing of the first menopause diagnosis is determined not
only by women’s health but also by external shocks. In Panel B of Appendix Table A.8, we
address this concern by augmenting our baseline model to include municipality-year fixed ef-
fects, thereby accounting for potential localized labor market shocks. The resulting estimates
remain similar to those in Tables 2 and 3, indicating that any contemporaneous negative labor
market shocks are unlikely to coincide systematically with the healthcare visit at which a first
menopause diagnosis occurs.

Some of the menopausal symptoms may also be classified as psychological conditions. In
the primary care diagnoses and symptom classification list, symptoms such as feeling anxious,
nervous or tense (ICPC-2 P01), feeling depressed (ICPC-2 P03), feeling irritable (ICPC-2 P04),
sleep disturbance (ICPC-2 P06), and memory disturbance (ICPC-2 P20) overlap with psycho-

28We note that the estimator proposed by Borusyak, Jaravel and Spiess (2024) is more efficient than those by
Callaway and Sant’ Anna (2020) and de Chaisemartin and D’Haultfeeuille (2020) under heteroskedasticity.
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logical issues. In Panel C of Appendix Table A.8, we extend our baseline model by including
an indicator for whether the woman has any mental health diagnosis or symptoms in primary
care during the year. The estimates remain consistent with our baseline results, suggesting that
mental health does not substantially mediate the observed effects of a menopause diagnosis.
Finally, in Panel D we additionally control for the number of annual GP visits to account for
overall healthcare utilization: also in this case the estimates are, in general, similar to those in
Tables 2 and 3.

In sum, we rule out that our findings might be confounded by contemporaneous economic
or health shocks.

4.3 Heterogeneity of Impacts

To shed light on potential mechanisms, we now turn to testing if some groups of women are
more affected by a menopause diagnosis than others. To do so, we re-estimate equation (1)
allowing [3; to vary along several dimensions. Specifically, we investigate how estimates vary
by the woman’s level of education, by access to health-related information (see, for example,
Aizer and Stroud, 2010; Chen, Persson and Polyakova, 2022; Finkelstein et al., 2022b), and
by workplace characteristics, which have been shown to affect the impact of family leave poli-

cies.??

Education, Access to Information, Gender Homophily We begin by allowing the estimates
in model (1) to vary depending on whether women hold a college degree at age 40. Turning
first to health outcomes, Panel A of Table 4 shows that women with a college degree increase
their use of GP services more than women without a college degree — likely reflecting the
demand-driven nature of GP visits. The higher primary care usage among college-educated
women translates into an increased probability of referrals to specialist services (column 3). In
contrast, the labor market impacts appear concentrated among women without a college degree,
who experience the most pronounced earnings and employment reductions.

In Panel B of Table 4, we examine whether the impacts of menopause differ by health-
related expertise within the family. Specifically, we flag women who have a medical degree
themselves or have at least one direct relative (parent or sibling) with a medical degree. We
find that women with access to such expertise exhibit a smaller increase in GP visits (column 1)
but a higher referral rate to specialist services (column 3), relative to those without it. Negative
employment effects are, however, somewhat larger for this group.

Next, we explore whether the effects of menopause vary by the diagnosing GP’s character-
istics — specifically, the GP’s gender. In Panel C of Table 4, we restrict our sample to women

who had been listed with the same GP for at least two years prior to their (first) menopause

2For example, Ginja, Karimi and Xiao (2023) show significant responses in smaller workplaces to a three-
month expansion of the duration of parental leave in 1989 in Sweden.
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diagnosis, thereby increasing the likelihood of a continued patient-doctor relationship. The
results reveal that women with a female GP experience a reduction in specialist visits, as com-
pared to women with a male GP. Additionally, for these women, we do not observe differences
in the fall in employment or earnings, with the exception of working hours, for which we detect

no reduction.?®

Workplace Characteristics and Peers In Table 5, we investigate the role of workplace char-
acteristics and peer composition by examining the workplace of employed women in the year
of their menopause diagnosis. Specifically, we consider workplace sector (private versus pub-
lic) in Panel A, whether the workplace exceeds the median size of 20 employees in Panel B,
and whether the workplace has a high proportion of female coworkers (the median workplace
in our sample has 73% female employees) in Panel C.

Columns (1) to (3) across Panels A-C of Table 5 reveal minimal heterogeneity in health
outcomes by workplace characteristics at the time of diagnosis. However, the labor market
outcomes display more pronounced variation. Panel A shows smaller adverse effects on earn-
ings, employment, and hours of work, for public-sector workers (60% of women worked in
the public sector in the year prior to diagnosis®'). This pattern is plausible given that the pub-
lic sector (largely comprising education and health services) is financed via annual budgets,
potentially leaving less scope for immediate employment adjustments. Nevertheless, as our
estimates aggregate the four years following diagnosis, some longer-term adjustments, such as
flexible work arrangements, may still occur.

In Panel B, the impact of menopause is examined by workplace size.*> Columns (4) and (5)
show that negative effects on employment and hours worked are more pronounced in smaller
workplaces. Finally, Panel C considers whether working in a firm with a high proportion of
female peers influences the impacts of menopause: the results suggest that, when the share of
female coworkers is high, the negative impacts on earnings and employment intensify.

In sum, menopause impacts on labor market outcomes vary significantly by workplace
context. While public-sector workers face smaller employment and earnings effects, women in
smaller workplaces or those with predominantly female coworkers experience larger earnings
and employment losses. These findings underscore the importance of workplace composition

and institutional structures in shaping the economic consequences of menopause.

30These estimates should be interpreted with caution, as individuals are allowed to change GPs up to twice per
year.

31This share is similar in other Nordic countries—Sweden, Denmark, and Finland; see https://doi.or
g/10.1787/22214399.

32We exclude workplaces with only one or two workers, as these typically indicate self-employment.
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4.4 Labor Market, Health Services, and Prescription Drugs in Sweden

Before turning to the drug data from Sweden, we compare the impacts of a menopause-related
diagnosis in Norway and Sweden, using the outcomes observed in both countries. To construct
comparable samples, we include all women who receive a menopause diagnosis at an outpatient
specialist visit or an inpatient visit (note that in the main Norwegian analysis we also use
diagnoses from GPs, which are not observed in the Swedish data).

Figure A.8 and Table A.9 present the effects of menopause on annual economic outcomes.
Figure A.8 shows a persistent drop in earnings (Panel A) and employment (Panel B). Further-
more, Panel C shows that disposable income — defined as the sum of earnings and social
transfers — falls by less than earnings, highlighting the role of social transfers. Table A.9
reports the difference-in-differences estimates for a broad range of labor market outcomes. Be-
cause Swedish data do not capture GP diagnoses, these estimates are most comparable to those
in Panel B of Tables 3 and A.5. Earnings decline by 2.8% in Sweden and by 8.8% in Norway.
However, Swedish women use specialist care more intensively (see Appendix Tables A.1 and
A.2).

Use of Health Services and Prescriptions in Sweden We now return to a key question:
How do we reconcile the large and persistent labor market impacts of a menopause diagnosis
— a central finding of this paper — with its temporary effects on healthcare services observed
in Norway? One potential mechanism is that menopause-related symptoms themselves are
persistent — even if the increase in healthcare utilization is not. This is especially plausible
for menopause because initiating HRT usually requires interaction with the healthcare system
(which appears in our Norwegian data), whereas continuing HRT does not necessarily entail an
additional visit.

To shed light on this potential mechanism, we use Swedish administrative records that track
both individual-level drug use and healthcare utilization. Figure 4 and Table 6 summarize these
results. The increase in outpatient specialist visits following a menopause diagnosis mirrors the
Norwegian pattern, but the effect size differs: in Norway, specialist outpatient visits rise by 53%
upon menopause onset (0.078 p.p. relative to a pre-onset mean of 0.147; Panel B of Table 2),
whereas in Sweden they increase by 21% (0.063 p.p. relative to a pre-onset mean of 0.297;
Table 6). By contrast, Figure 4 shows an immediate spike in medication use at the time of the
diagnosis (Panel A). Table 6 and Figure 4 (Panels B, C, D) confirm that this is driven by HRT
as well as medications for psychological symptoms (antidepressants, anti-anxiety drugs, and
sleep aids) and antihypertensives, consistent with research linking hot flashes to cardiovascular
disease risk (Thurston et al., 2015). Notably, in the quarter before a specialist diagnosis, 11.4%
of Swedish women were already taking HRT — likely prescribed by GPs (recall that we don’t
observe GP visits in the Swedish data).

Therefore, when we track ongoing drug utilization beyond a single healthcare visit, the
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evidence strongly suggests that menopause-related symptoms, like the observed labor market
effects, are both significant and long-lasting. This is evident in the sustained use of hormonal
and non-hormonal medications (antidepressants and antihypertensives) following a menopause
diagnosis. Taken together, the Swedish findings reveal that, while menopause triggers only a
brief spike in specialist visits, medication use (including HRT and treatments for psychologi-
cal and cardiovascular symptoms) remains elevated. This pattern underscores how persistent
symptoms, rather than ongoing healthcare visits, likely drive the longer-term labor market dis-

ruptions observed in both Norway and Sweden.

S The Impact of Menopause-Related Care on Labor Market

Outcomes

So far, we have documented extensive economic costs of menopause. Next, we turn to the
question of whether menopause-related care can alleviate such costs.

To answer this question, we leverage variation in awareness of, and access to care for,
menopause-related symptoms stemming from a TV show, which aired on one of Sweden’s two
public TV channels, in October 2018. This show, produced by Sweden’s public broadcast-
ing company, SVT, consisted of two hour-long informationals. The first episode was centered
around the fact that menopause seldom is discussed in society, and aimed to raise awareness of
menopause and menopause-related symptoms. It featured multiple women talking about their
menopause-related symptoms — and the fact that they had not, at first, understood that these
symptoms were caused by menopause — and relaying their broader accounts of the menopausal
phase of life. The second episode had more accounts from women, and also focused on treat-
ment options. It featured physicians and researchers talking about the availability of, and po-
tential therapeutic benefits of, HRT, as well as broader lifestyle aspects that may matter for
well-being during the menopausal transition.>® The informational first aired in the evening of
October 11, 2018, and generated follow-up discussions in other media outlets about increasing
menopause awareness, menopause-related symptoms, medical treatment, and more broadly
how to live and manage symptoms in the menopausal and post-menopausal phase of life.>*
One potential reason why the show was so influential was that some of the women partici-
pating were celebrities — perhaps akin to the discussion in the United States in popular media
following Michelle Obama’s public comments about her menopause symptoms (Walters, 2020;
Westfall, 2022; Vivinetto, 2022; Kirkpatrick, 2022).

At the time when the show aired, Sweden’s national HRT recommendations were also in

33The title of the TV show was “Klimakteriet: Det ska handa dig med” (in english: Menopause: It will happen
to you too). The first episode had the subtitle “Hormonernas svall och den stora okunskapen” (in english, loosely:
The tide of the hormones and the great lack of knowledge). The second episode had the subtitle: Pillerjakt,
dohalvan och de torra liggens tid” (in english, loosely: a chase for pills, life after fifty, and the time of dry sex).
3See, e.g., Brodrej (2018) for coverage in one of Sweden’s largest evening newspapers.
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the process of being changed. Specifically, just a year earlier, in 2017, the long-run (18-year)
follow-up results of the Women’s Health Initiative (WHI) study had been published, which
showed no increased risk of all-cause mortality among HRT users, nor of cardiovascular or
total cancer mortality (Manson et al., 2017). These results substantially reduced the safety con-
cerns associated with HRT, and the North American Menopause Society (NAMS) subsequently
updated its recommendations, suggesting expanded prescribing of HRT (The NAMS 2017 Hor-
mone Therapy Position Statement Advisory Panel, 2017). Sweden’s recommendations follow
those of NAMS — but typically with a lagged adoption. The official new guidelines were re-
leased in Sweden in 2019, but the proposal was shared in the medical community already in
2018 (Sundell et al., 2023); hence, the TV show effectively aired exactly when physicians were
also learning about the new guidelines from their own medical society. Further, the TV show
also featured researchers describing the hesitation to prescribe HRTs as a by-then outdated
practice.

It is thus possible that the TV show affected both the awareness of menopause and demand
for menopause-related information and health care from patients, as well as the the supply of
menopause-related health care and treatment from physicians.

Figure 5, panel A, plots the Google search interest for the term “Klimakteriet” (in swedish:
menopause) from 2012 through 2019. The figure shows a slow and gradual increase in search
interest over time; then a sharp spike in information-seeking behavior about menopause exactly
around the time of the TV show; and subsequently a decline, possibly consistent with a return
to pre-trend information seeking. Next, Panel B, plots the number of outpatient specialist visits
to a gynecologist or Ob-Gyn, per 100,000 women, over the same time period. The figure
shows a gradual increase in the number of visits over time since 2012; then suggests a “jump”
around October 2018, for about one month. Thereafter, the number of visits falls again. These
plots of raw data thus suggest that the TV show had an immediate impact on demand for
menopause-related information (Panel A), as well as an impact on demand for menopause-
related healthcare visits, at least in the month immediately following the TV show (Panel B).

Next, Panel C illustrates the number of diagnoses, per 100,000 visits, over time. It illustrates
a sharp increase at the time of the TV show. After this initial spike, the diagnosis rate falls
somewhat, but remains at a higher “steady-state” diagnosing level. Finally, Panel D plots the
number of women initiating HRT within three months of the visit, per 100,000 visits, over time.
This graph, too, shows a sharp increase in the HRT initiation rate right around the TV show,
and a subsequent return to a higher steady-state initiation rate thereafter. Thus, panels C and
D suggest that the TV show caused changes to physicians’ diagnosis and prescribing behavior
(possibly partly driven by the increased awareness and information of the patients), and that
these changes lasted well beyond the first month after the TV show.

Taken together, these panels suggest that the TV show provided a shock that raised effective
access to menopause-related care, broadly defined to encompass both patient-side mechanisms

(increased awareness; increased demand for information; increased demand for healthcare vis-
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its), as well as supply-side mechanisms (increased recognition of menopausal symptoms in di-
agnostic behavior; increased prescribing of the most effective drugs treating menopausal symp-
toms). This suggests that we can exploit this shock to examine the causal impact of increased
menopause-related awareness and care, broadly, in society.

Figure 5 further highlights several features that are important to account for when aiming
to use this setting to identify causal effects of menopause-related awareness and care on labor
market outcomes.

First, the TV show had an impact on the health care that women with menopause-related
symptoms in Sweden de facto had access to. These changes operated to some extent through
demand (the TV show prompted more women to seek care for menopause-related symptoms, at
least immediately after the show), but perhaps even more chiefly through supply: the TV show
appears to have influenced physicians’ propensity to diagnose and treat menopause-related
symptoms — perhaps because physicians, themselves, were influenced by the TV show, es-
pecially as it aired when the new guidelines were being disseminated among them; and perhaps
because patients now were more empowered to request treatment, including HRT. In either
case, the end result is that more women are treated for menopause-related symptoms. These
large changes in treatment of women with menopause-related symptoms before and after the
TV show, coupled with the fact that we have data that shows the exact date of each outpa-
tient specialist visit and each HRT prescription, motivate the use of a Regression Discontinuity
Design around the date of the airing of the show.

A second feature that is evident from several of the raw data plots is the pronounced sea-
sonality of the treatment of women with menopause-related symptoms. This is perhaps most
evident in Panel B, which shows that there are markedly fewer outpatient visits during the
summer months, June through August, when physicians take longer summer vacations, and
hence make scheduled care less available. This is important for our empirical design, as even
a short bandwidth around October 11** will overlap with the summer period. To account for
this pronounced seasonality we implement a regression discontinuity difference-in-differences
(RD-DD) design, where we essentially compare women whose specialist visit falls very close
to, but on opposite sides of, the morning after the TV show (October 12, 2018), and we differ-
ence out seasonality effects using women who had their outpatient specialist visit in the same
months but in earlier years.

Specifically, our primary specification compares the outcomes of women who had an out-
patient specialist visit with a gynecologist or Ob-Gyn in the 90 days before and the 90 days
after October 12, 2018 (“TV show sample”), relative to the difference in outcomes in the same
time periods in the previous five years (centered around October 12 in each of the years 2017,
2016, 2015, 2014, and 2013; “non-TV show sample”). Our regression model, which uses the
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woman’s day of visit, d, as the running variable, can be expressed as follows:

Yidp = & +611[d > C] +ﬁ2Rl X 1[d > C]
—|—f(d—C)+1{dZC] Xf(d_c)—i_xlidp’f_’_ep"i_gidp (3)

for each woman ¢ who had an outpatient visit on day of the year d in time period p (e.g. within
90 days of October 2018, within 90 days of October 12, 2017, etc.). y;q, 1S an outcome of
interest, such as an indicator for any menopause diagnosis, an indicator for HRT take-up within
three months, or a measure capturing the future labor market outcomes of the woman. ¢ denotes
October 12, the morning after the day of the TV show (i.e., the first possible day that a woman
could have an outpatient specialist visit and have seen the TV show). R; is an indicator set to
1 for women who are in the TV show sample, and 0 otherwise. The dummy variable 1[d > ¢]
is set to 1 for women who have their visit after October 11 in any year. f(d — c) is a flexible
function of the running variable, day of specialist visit centered around October 12, for which
we use a linear polynomial in our main specifications and allow for it to have a different shape
on opposite sides of the threshold. We also include fixed effects for every time period, ¢,,. The
vector X;q, includes fixed effects for a woman’s age at the time of the specialist visit. €;4, is an
unobserved error term.

The key coefficient of interest is the one on the interaction between the TV show sample
dummy, R; and the dummy for visits in the post-October 12-period, 1[d > c¢|, denoted by (5.
It represents an estimate of the difference in outcomes between women who had their visits
right after versus right before October 12 in the year when the TV show aired, relative to the

analogous difference in outcomes in the non-TV-show sample.

Estimation and Inference Procedures In our main analyses, we use a bandwidth of 90 days
around October 12, which is motivated by the Swedish national guaranteed access to healthcare,
which is a standard established for public healthcare services. This feature is usually called the
rule “0-7-90-90”, and it stipulates that patients have the right to see a doctor at the health center
within seven days from the day they sought help, to see a specialist doctor within 90 days,
and further to initiate treatment within an additional 90 days, if the specialist considers this
justified.*> In our main analyses, we also use a triangular kernel centered on the TV-show
cutoffs. We show below that our results are robust to the choice of alternative bandwidths,

weights and sets of control variables. Finally, the standard errors are clustered at the day level.

Validity of the RD-DD A third feature that is highlighted by the raw data plots, and that is

important to account for in our empirical design, is that the TV show influenced many aspects

33The national guaranteed access to care was established on 1 November 2005, and it applies to planned visits
and surgery within specialist care, but not to emergency care. See https://www.vardhandboken.se/a
rbetssatt-och-ansvar/ansvar—-och-regelverk/patientens-rattsliga-stallning/n
ationella-vardgarantin/.
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of menopause-related care. Specifically, it did not only affect supply of healthcare through
physician responses, but also — at least in the first month following the airing, and possibly
longer — the demand for healthcare through patient responses. In contrast, in an ideal design
to isolate the causal impact of supply-side aspects of menopause-related care alone on labor
market outcomes, we would have a setting where there were no demand responses (i.e., where
only the supply, through physicians’ diagnostic and prescribing behavior, had responded).

More formally, a standard RD design would rely on the assumption that only the treatment
variable — in our case, exposure to the TV show — is changing discontinuously at the air-
ing date; all other variables possibly related to our outcomes of interest should be continuous
functions of the assignment variable (Imbens and Lemieux, 2008; Lee and Lemieux, 2010).
In our setting with pronounced seasonality, we use gynecologist visits in the same months in
five years before the TV show to account for it, as described above. Thus, for our setting, we
rely on an assumption that any discontinuities in other variables at the TV show date are not
distinguishable from those in the non-TV-show years.

To assess the plausibility of such an identifying assumption, we first perform the RD-DD
version of the McCrary (2008) test. Specifically, we collapse our data into week-of-visit bins,
and estimate a version of model (3) using the collapsed data with the number of visits as the
dependent variable and a 13-week bandwidth. The running variable is the week of the visit
normalized relative to the week of October 12 in every period, and we report coefficients from
RD-DD models for the full sample, as well as separately for women with and without college
education. Appendix Table A.10 presents the results. For the full sample, we do detect a
significant discontinuity in the number of visits at the time of the TV show. Interestingly,
such discontinuity in the number of visits is, to some extent, larger for women with college
education.

These results suggest that the demand-side response to the TV show were stronger for
women with college education.’® This finding is consistent with other work documenting that
more advantaged populations are more likely to respond to the arrival of new health-related
information or recommendations (see, e.g., Aizer and Stroud, 2010; Oster, 2020; Kowalski,
2021). However, the non-random sorting of highly educated women around the TV show date
may bias our estimates in the sample of women who are highly educated (as well as in the full
sample). To address this concern, we estimate a “donut-RD” model that omits all women with
visits happening within 30 days of the TV show date (in the TV show year as well as in the five
years prior to the show), and show that our results are robust. Further, and most importantly,

as we have less non-random sorting among women without college education around the TV

3This is also apparent when we check for any discontinuities in pre-determined characteristics. Appendix
Figure A.9 reports results from estimating versions of model (3), using women’s pre-menopause diagnosis char-
acteristics as the dependent variables. Consistent with the evidence above that suggests a stronger demand-side
response to the TV show from women with some or full college education, panel (a) shows a statistically signif-
icant discontinuity in precisely the outcome capturing higher education. We observe no statistically significant
discontinuity in other pre-menopause diagnosis characteristics.
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show threshold, our estimates for this sub-population may be less biased.

Validity of Exclusion Restriction Most importantly, as the non-random sorting indicates,
demand-side responses did play a significant role, along with supply-side responses. Thus,
our design does not allow us to isolate the causal impact of any particular single feature of
menopause-related care; rather, it captures the aggregate impact of “the package” of demand-
side and supply-side responses of menopause-related care induced by the TV show (increased
awareness and demand for care; increased diagnoses and HRT prescribing). For this reason, we
will present the reduced form estimates, but we will not scale them relative to any one particular

response.

5.1 Main Results

We begin by providing evidence that the TV show affects the menopause diagnosis rate and the
takeup of HRT. Figure 6, panel (A), plots the difference in the mean probability of a menopause
diagnosis in the TV show year relative to the five control years, by 7-day bin, along with
the predictions from estimating local linear polynomial models, using a 90-day bandwidth.
Shortly before the cutoff, this mean difference is close to zero, indicating that the probability of
menopause diagnosis was similar in control years and the treatment year, in the period leading
up to October 12. Directly to the right of the threshold, see a sharp increase in the probability
that a visit results in a menopause diagnosis. Figure 6, panel (B), shows a similar pattern for
the share of women who initiate treatment with HRT drugs within three months of the visit.
The top panel of Figure 7 presents results from estimating equation 3 using the menopause
diagnosis and HRT initiation variables as outcomes, for the whole sample and for two sub-
samples: women with and without college education. For each outcome we plot our estimate
relative to the pre-October 12 outcome mean, along with 95 percent confidence intervals. Fur-
ther, the corresponding point estimates are presented in Appendix Table A.11, panel (A). In the

overall sample, the TV show raises the likelihood of a menopause diagnosis by 4.7 percentage

0.047
0.16

likelihood of a menopause diagnosis among women with a visit after the TV show. The sec-

points. The pre-TV show mean was 0.16, so Figure 7 shows a 29.4% ( ) increase in the

ond estimate shows an even larger increase — 50% — in the likelihood of the patient initiating
HRT within three months of the visit (an increase of 3.6 percentage points, relative to a pre-TV
show mean of 0.072). Interestingly, we observe roughly equal impacts in relative terms among
women with and without a college education. This underscores that, while the demand-side re-
sponse to the TV show were larger for women with higher education, menopause-related health
care increases similarly, regardless of the patient’s educational attainment.

Next, we consider log earnings in the three calendar years following the visit, and the
extensive margin of the labor supply in the year after the visit. The second panel of Figure

7 shows impacts on log earnings in the three years after the visit, and the corresponding point
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estimates are presented in Appendix Table A.11, panel (A).?” In the overall sample, the reduced
form estimate suggests an increase in three-year earnings by 10 percent after the TV show. The
third panel of Figure 7 shows impacts on earnings along the extensive margin at the one, two,
and three year horizon, scaled by the pre-TV-show-mean. In the full sample, we see a one
percent increase in the likelihood of having positive earnings in each of the first and second
years after the gynecologist visit, and about a 0.7 percent increase in the likelihood of having
positive earnings in the third year after it. All impacts on labor market outcomes are driven by
women with no college education, suggesting that this group of women stands to benefit the
most from the increased supply of menopause-related healthcare. This suggests that, at least in

the short run, access to menopause-related treatment is an equality-promoting policy.

5.2 Robustness Checks

We conduct several robustness exercises. Appendix Figure A.10, panel A, shows results from
the same baseline regression specification, but without triangular kernel weights. Panel B shows
results from the same baseline regression specification, with the addition of a 30-day donut. In
Panel C, we further add a control for prior earnings, to directly account for potential selection
based on income differences. Next, Appendix Figure A.11 and Table A.12 repeat estimates for
the baseline model, as well as all the robustness specifications used in Appendix Figure A.10,
but rather than using a 90-days bandwidth around the airing data, we use the optimal bandwidth
obtained following Calonico, Cattaneo and Titiunik (2014).

Our results are generally quantitatively and qualitatively similar in all these specifications
— including using the “donut” design to assuage the concerns with non-random sorting. Our
most conservative estimate of the reduced-form impact on earnings suggests an increase of 3.4
percent (from the specification with optimal bandwidth, without triangular kernel weights, see
Table A.12 panel B).

6 Concluding Remarks

The remarkable increase in female labor force participation and the changing economic roles
of women have been described as among the greatest advances in society in the last century
(Goldin, 2014). The large-scale entry of women into the formal economy amounts to a momen-
tous transformation of the labor market, and today women over the age of 50 drive employment
growth in a range of countries (Goldin and Katz, 2018).

Yet, evidence is virtually nonexistent about the economic impacts of a major midlife health
event in women'’s lives: the menopausal transition. Menopause marks the end of a woman’s

reproductive years, and in the years leading up to menopause as many as 85% of women begin

37We observe earnings through 2022 in Sweden; thus, we are able to observe earnings for three full years after
the TV show in all our specifications.
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to experience physical and mental menopause-related health symptoms — symptoms that often
last for several years. Today, 45 million women in the U.S. are between ages 45 and 55, when
symptoms usually begin, and women near the menopausal transition are estimated to account
for 20 percent of the U.S. workforce.*® In short, the period surrounding menopause is a major
transition in women'’s life — yet little is known about its causal impacts on women’s well-being,
economic lives, careers, health outcomes, and families.

This paper begins to fill this gap by providing causal evidence on the effects of menopause
on women’s socioeconomic outcomes, health, and marital well-being. Using linked admin-
istrative data from Norway and Sweden with exact diagnostic date, and leveraging stacked
difference-in-differences designs and event studies, we document that menopause impacts mul-
tiple dimensions of women’s lives. On the one hand, it causes a sharp, but short-lived, increase
in the number of primary care and specialist doctor visits, and a permanent increase in drug uti-
lization — driven by medications used to alleviate the physical and mental health symptoms of
menopause (namely, Hormonal Replacement Therapy and antidepressants). On the other hand,
following a menopause diagnosis we document a large and persistent decline in employment
and earnings, coupled with an increased use of social transfers. The negative impacts on the
labor market and the increased use of social transfers are concentrated among women without
a college degree, as well as among women working in workplaces which are private, smaller
or with a higher share of female coworkers aged 45 or older.

Our findings also highlight the role of information and awareness in mitigating the eco-
nomic impacts of menopause. Leveraging the timing of the airing of a Swedish TV program
on menopause in a regression discontinuity design, we demonstrate that increased informa-
tion and awareness on menopause led to higher rates of diagnosis and treatment, particularly
through increased HRT prescriptions. Crucially, women who had gynecological visits shortly
after the program experienced earnings gains in the three calendar years following the visit.
This underscores the potential of public health campaigns and improved access to medical care
in mitigating the economic costs of menopause. These findings suggest that addressing infor-
mational gaps and expanding access to menopause-related healthcare could have significant
labor market benefits, particularly for women at higher economic risk.

In sum, our results point to a clear role for policies supporting women who suffer more

severe menopausal symptoms around this significant life transition.

38https ://www.nia.nih.gov/news/research-explores-impact-menopause-womens—-health-and-aging.
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7 Figures and Tables

Figure 1: Distribution of Age At First Diagnosis (Norway and Sweden)

(A) Norway (All First Diagnoses)
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(B) Norway and Sweden (Diagnoses by Specialists)
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Notes: Our sample includes all women who seek healthcare for menopause-related symptoms, either at
a GP office or at a specialist visit (in Sweden only visits to specialists are observed), and take the date
of the first such healthcare visit with a menopause-related diagnosis code to be the onset of menopause
transition. Panel A includes the distribution of age at the first menopause-related diagnosis for all women
born between 1961 and 1968 in Norway, between 2006 and 2020. Panel B includes the distribution of
age at the first menopause-related diagnosis given by a specialist for all women born between 1961 and
1968 in Norway and Sweden.
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Figure 2: Health Care Utilization Around Menopause (Norway)
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Notes: Each graph presents the estimates for a” from a separate regression of model 2, along with the
95% confidence intervals (based on standard errors clustered by woman). The sample includes women
with menopause diagnosis between ages 45 and 55, born between 1961 and 1968. The x-axis represent
quarters around the menopause diagnosis. Panel (D) of Figure A.8 shows replications of this figure’s
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panel (B) for Sweden (we are unable to observe the other outcomes in the Swedish data).
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Figure 3: Labor Market Outcomes Around Menopause (Norway)
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Notes: Each graph presents the estimates for a” from a separate regression of model 2, along with the
95% confidence intervals (based on standard errors clustered by woman). The sample includes women
with menopause diagnosis between ages 45 and 55, born between 1961 and 1968. The x-axis represent
years around the menopause diagnosis. Panels (A) and (B) of Figure A.8 show replications of this
figure’s panels (A) and (C) for Sweden (we are unable to observe the other outcomes in the Swedish
data).
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Figure 4: Consumption of Prescription Drugs Around Menopause (Sweden)

(A) Total Number of Drugs
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Notes: Each graph presents the estimates for o from a separate regression of model 2, along with
the 95% confidence intervals (based on standard errors clustered by woman). The sample relies on
women with menopause diagnosis between ages 45 and 55, born between 1961 and 1968 in Sweden,
because this is the country for which we have prescription data. The x-axis represent quarters around
the menopause diagnosis.
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Figure 5: Descriptives of Patients and Physicians’ Behavior Around the Swedish TV Show
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Notes: Panel A shows the Google trends in Sweden for the term “Klimakteriet” (menopause in Swedish).
Panel B shows the number of gynecologist (or obgyn) visits per 100,000 in Sweden aged 45-55. Panel C
shows the number of menopause diagnoses per 100,000 gynecologist (or obgyn) visits. Panel D shows
the number of HRT initiations within 3 months of the specialist visit per 100,000 gynecologist (or obgyn)

Visits.
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Figure 6: Menopause Treatment and Labor Market Outcomes Behavior Around the Swedish
TV Show

(A) Menopause Diagnosis (B) HRT Initiation within 3 months

.08

.06
|

Difference between Control and Treatment
.02 04
!

Difference between Control and Treatment
0

T T T T T T
-90 -60 -30 0 30 60 90 -90 -60 -30 0 30 60 90
Distance to Oct 12 Distance to Oct 12

(C) Earnings > 0, 1 year after Visit (D) Log earnings in years 1 to 3 after Visit

.04
I
4

3
|

2
|

1

Difference between Control and Treatment

0
|

Difference between Control and Treatment

Distance to Oct 12 Distance to Oct 12

Notes: Sample is built using Swedish administrative data and includes all visits to a gynecologist or
ob-gyn by women aged 45-55 within 13 weeks around October 12 in the years 2013-2018. The x-axis
represents the day of the visit, relative to October 12. The outcome in panel (A) is a dummy equal to
1 if the visit results in a menopause diagnosis (ICD-10 code N95), and 0 otherwise. The outcome in
panel (B) is a dummy equal to 1 if a woman initiates HRT within 90 days of the visit, and 0 otherwise.
The outcome in panel (C) is a dummy equal to 1 if a woman has positive income in the calendar year
after her visit, and O otherwise. The outcome in panel (D) is the log of the sum of a woman’s earnings
in years 1, 2, and 3 after the visit. Gray dots represent the differences between average outcomes in the
control group (data centered around October 12 of 2013-2017) and the treatment group (data centered
around October 12 of 2018) in 7-day bins, i.e. the 7-day average in the treatment group minus the 7-day
average in the control group. Solid lines plot the predicted values from estimating an RD on the gray
dots. We estimate y, = ap + a1 1[dy > ¢] + f(dp — ¢) + asl]dy > ] x f(dp — ¢) + €, where b is the
bin, d,, its average distance from October 12, and f(-) is a linear polynomial. The dashed lines indicate
95% confidence intervals of the prediction.
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Figure 7: Menopause-Related Care and Labor Market Outcomes
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Notes: Panels (A) and (C) of the figure show estimates of 32 from equation (3) divided by the control
mean of the dependent variable. Panel (B) shows estimates of S5 from equation (3). The sample in-
cludes 90 days of gynecologist and obgyn visits—by women in Sweden ages 45-55—before and after
the TV show launch. Each line of the figure is based on a separate regression, weighted using a trian-
gular kernel and including age-at-visit fixed effects. We present estimates for three different samples:
women with any level of education, women with low education (“no college”) and women with high
education (“some/full college™). Standard errors are clustered at the level of the running variable (day
of the visit centered around October 12). Underlying point estimates and control means are reported in

panel (a) of Table A.11.
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Table 1: Characteristics for Women With and Without a Menopause Diagnosis (Norway)

ey (2) 3) “)
Main Sample No Menopause All

Menopause 45 - 55 Menopause < 45  Visits (up to 55) Women
Panel A: Health Variables at Age 40
Any Primary/Specialist Outpatient Care 0.864 0.913 0.793 0.819
Any GP Visits 0.815 0.870 0.747 0.773
Any Urgent Care Visits 0.222 0.264 0.208 0.215
Annual GP Visits 5.438 7.112 4.549 4915
Any Mental Health Visit 0.221 0.278 0.182 0.198
Any Outpatient Specialist visit 0.256 0.302 0.175 0.205
Medical Reimbursements (NOK) 1056.8 1405.2 847.8 932.4
Reimbursements per Visit (NOK) 119.8 128.7 105.5 110.7
N 32594 3671 68416 104681
Panel B: Other Variables at Age 40
Less than College 0.640 0.712 0.638 0.641
Earnings (NOK) 298938.7 271367.2 293671.0 294838.7
Sick Leave Days 22.25 24.26 18.71 20.03
Married 0.571 0.545 0.567 0.568
Contracted Weekly Hours 20.05 18.19 19.52 19.65
Employed 0.901 0.860 0.886 0.890
Nb. Children by 40 2.052 1.990 2.062 2.056
N 88350 6952 170799 266101

Notes: We identify all women who seek healthcare for a menopause-related symptom, either at a GP
office or at a specialist visit, and take the date of the first such healthcare visit with a menopause-
related diagnosis code to be the onset of the menopause transition. This table presents summary
statistics for the characteristics, at age 40, for all women born between 1961 and 1968. Column (1)
presents summary statistics for our main sample, women with menopause diagnosis from age 45
through 55. Column (2) includes women with early menopause diagnosis (prior to age 45). Column
(3) includes all women who never have a menopause-related diagnosis; for these women, we do not
observe a menopause diagnosis in our data up to age 55 (i.e., they either enter menopause after age
55 or never seek healthcare for a menopause-related symptom). Table A.1 shows similar descriptives

for Sweden.
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Table 3: D-i-D: Labor Market Outcomes Around Menopause (Norway)

ey (2) 3) “4) 4)
Log Employed Weekly Hrs  Sick Leave Social
Earnings (+1) (Earnings > 0) Worked Days Benefits
Panel A: Treatment includes Diagnoses by GPs and Specialists
DiD -0.043*** -0.003*** -0.111%** 0.002 1377.344***
(0.010) (0.001) (0.035) (0.211) (264.621)
Control Mean 11.304 0.886 27.122 23.641 64560.155
N 8425690 8425690 1927710 7260055 8425690
N individuals 79858 79858 38163 77972 79858
Panel B: Treatment includes Diagnoses by Specialists
DiD -0.088*** -0.007*** -0.152** -0.745**  2601.546***
(0.015) (0.001) (0.062) (0.326) (405.666)
Control Mean 11.226 0.880 22.421 26.166 68112.940
N 4561450 4561450 3035050 3885624 4561450
N individuals 41484 41484 41409 40509 41484

Notes: Each cell is an estimate for 31 from a separate regression of model (1). Controls included
in the model, but excluded from the table, are fixed effects for “woman-base age”, year and age.
Control Mean is measured in the year prior to the diagnosis of menopause (in the treated panel).
Standard errors clustered by woman in parentheses. Birth cohorts 1961-1968. Data at the women-
by-base-age-by year level. See Appendix Table A.9 for the corresponding estimates for Sweden. *
significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4: D-i-D: Heterogeneity By Socioeconomic Characteristics (Norway)

@ @) 3 “ (6)) (6) O] ®
Any GP Any MH  Any Specialist Log Employed Hours Sick Social
Visit Visit Visit Earnings Worked Leave Benefits
Panel A: Education Level

DiD (B1) 0.025%** 0.005*** 0.033*** -0.065***  -0.005***  -0.163*** -0.034 3077.752***
(0.001) (0.001) (0.001) (0.014) (0.001) (0.048) (0.290) (338.908)

DiD x College (33) 0.015%** 0.002 0.007*** 0.079*** 0.006*** 0.135* 0.031 -4979.904***
(0.002) (0.002) (0.001) (0.021) (0.002) (0.070) (0.444) (560.515)

p-value: Hp : f1 + B3 =0 0.000 0.000 0.000 0.339 0.165 0.582 0.993 0.000

N 39974684 39974684 39974684 8425690 8425690 1927710 7260055 8425690

Panel B: Relative with a Medical Degree

DiD (B1) 0.112%** 0.012%** 0.033*** -0.032%** -0.002** -0.106*** 0.007 1427.147***
(0.005) (0.003) (0.001) 0.011) (0.001) (0.036) (0.220) (275.979)

DiD xRelative MD (33) -0.041** -0.006 0.007** -0.094** -0.008** -0.048 -0.599 -1813.555*
(0.018) (0.010) (0.003) (0.046) (0.004) (0.150) (0.874) (1089.015)

p-value: Hp : 51 + B3 =0 0.000 0.450 0.000 0.004 0.007 0.289 0.480 0.711

N 35934991 35934991 35934991 7898370 7898370 1757850 6823483 7898370

Panel C: Gender of GP

DiD (B1) -0.019** 0.009* 0.082*** -0.055***  -0.004***  -0.215*** 0.265 1518.427***
(0.009) (0.005) (0.001) (0.014) (0.001) (0.049) (0.295) (373.682)

DiD x Female GP (83) -0.024 0.001 -0.010%** 0.030 0.002 0.205*** -0.225 -761.894
(0.015) (0.008) (0.002) (0.021) (0.002) (0.074) (0.454) (567.818)

p-value: Ho : 81 + 83 =0 0.000 0.125 0.000 0.129 0.191 0.862 0.908 0.077

N 18957482 18957482 18957482 7246060 7246060 1675510 6271559 7246060

Notes: Each cell is an estimate for 51 and (3 from a separate regression of the model below:

Yivta = Bo + B1Posty x Treated;, + BaPostyyy + B3Postyy X Treatedy, x HeteroT erm;
+0ip + Yt + Na + Eivta-

Controls included in the model, but excluded from the table, are fixed effects for “woman-base
age”, year (quarter in columns (1) to (3)) and age. Control Mean is measured in the year (quarter
in columns (1) to (3)) prior to the diagnosis of menopause. Standard errors clustered by woman in
parentheses. Birth cohorts 1961-1968. Data at the women-by-base-age-by year (quarter in columns
(1) to (3)) level. In Panel A HeteroTerm; takes value 1 if the woman has a college degree at age
40 (0 otherwise). In Panel B HeteroT'erm; takes value 1 if the woman has either a medical degree
herself or has at least one direct relative (parent or sibling) with a medical degree (0 otherwise). In
Panel C Heterolerm; takes value 1 if the woman has a female GP in the two years prior to the
diagnosis (0 otherwise). * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 5: D-i-D: Heterogeneity by Workplace Characteristics (Norway)

@1 2 (3) C)) (5) (6) )] (®)
Any GP Any MH  Any Specialist Log Employed Hours Sick Social
Visit Visit Visit Earnings Worked Leave Benefits
Panel A: Sector of Work
DiD (1) 0.121*** 0.019*** 0.037*** -0.264***  -0.018***  -0.197*** -0.049 6260.740***
(0.008) (0.004) (0.001) (0.013) (0.001) (0.052) (0.341) (428.635)
DiD x Public (83) -0.003 -0.004 -0.001 0.081*** 0.004*** 0.136* 0.748 -3061.809***
(0.010) (0.005) (0.002) (0.018) (0.001) (0.070) (0.462) (569.286)
p-value: Hp : 1+ B3 =0 0.000 0.000 0.000 0.000 0.000 0.198 0.018 0.000
N 33681165 33681165 33681165 7029640 7029640 1919750 6539346 7029640
Panel B: Firm Size
DiD (51) 0.100*** 0.017*** 0.034%** -0.331%**  -0.024*** -0.075 0.143 T177.574%**
(0.010) (0.005) (0.001) (0.016) (0.001) (0.071) (0.423) (505.098)
DiDx Large WP (/33) 0.023** 0.002 0.003* 0.115%** 0.009*** -0.053 0.204 -1857.524***
(0.012) (0.006) (0.002) (0.020) (0.001) (0.083) (0.524) (626.517)
p-value: Hyp : 81 + B3 =0 0.000 0.000 0.000 0.000 0.000 0.002 0.233 0.000
N 29770196 29770196 29770196 6152940 6152940 1813080 5732701 6152940
Panel C: Fraction of Female Workers
DiD (871) 0.119*** 0.017*** 0.038*** -0.212*%**%  -0.014*** -0.064 0.298 5487.017***
(0.007) (0.004) (0.001) (0.012) (0.001) (0.048) (0.331) (432.878)
DiD xHigh (33) -0.007 0.002 -0.004** -0.087***  -0.007*** -0.103 -0.084 998.937
(0.011) (0.006) (0.002) (0.018) (0.001) (0.074) (0.478) (608.751)
p-value: Hp : 51 + B3 =0 0.000 0.000 0.000 0.000 0.000 0.003 0.550 0.000
N 29770196 29770196 29770196 6152940 6152940 1813080 5732701 6152940

Notes: Each cell is an estimate for 51 and (33 from a separate regression of the model below:

Yivta = Bo + B1Postipe X Treated, + PaPosty + B3 Postyy: X Treated;, x HeteroT ermyy
+84 X HeteroTermgy + 0ip + ¢ + Na + Eibta-

Controls included in the model, but excluded from the table, are fixed effects for “woman-base
age”, year (quarter in columns (1) to (3)) and age. Control Mean is measured in the year (quarter
in columns (1) to (3)) prior to the diagnosis of menopause. Standard errors clustered by woman in
parentheses. Birth cohorts 1961-1968. Data at the women-by-base-age-by year (quarter in columns
(1) to (3)) level. In Panel A HeteroT ermy, takes value 1 if the woman works in the public sector
in the year prior to the onset of menopause (0 otherwise). In Panel B HeteroT erm; takes value
1 if the woman works in a workplace with more workers than the median workplace (that is, 20
workers) in the year prior to the onset of menopause (0 otherwise). In Panel C HeteroT ermyy
takes value 1 if the woman works in a workplace with a fraction of female co-workers above the
median workplace (that is, 73% female co-workers) in the year prior to the onset of menopause (0
otherwise). * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 6: D-i-D: Health Care Utilization and Consumption of Prescription Drugs Around

Menopause (Sweden)

(1) 2) 3) “4) )
Any Specialist ~ Any Specialist Total Any Any
Outpatient Outpatient Number of HRT Antidepressant
Visit Visit (Leave-Out) Drugs Drug Drugs
Panel A
DiD 0.063*** 0.025%** 0.245%** 0.143*** 0.007***
(0.001) (0.001) (0.011) (0.001) (0.001)
Control Mean 0.297 0.297 3.195 0.114 0.136
N 33833264 33833264 33833264 33833264 33833264
Panel B
Any Any Any Pain  Any Anti-Anxiety Any
Mental Health Contraceptive Killer or Sleep Hyperintensive
Drug Drug Drug Drug Drug
DiD 0.006"** -0.004*** -0.001 0.004*** 0.006***
(0.001) (0.000) (0.001) (0.001) (0.001)
Control Mean 0.322 0.018 0.190 0.133 0.122
N 33833264 33833264 33833264 33833264 33833264

Notes: Each cell is an estimate for 31 from a separate regression of model (1). Controls included
in the model, but excluded from the table, are fixed effects for “woman-base age”, quarter and age.
Control Mean is measured in the quarter prior to the diagnosis of menopause (in the treated panel).
Standard errors clustered by woman in parentheses. Birth cohorts 1961-1968. Data at the women-
by-base-age-by quarter level. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Figure A.1: Trends before age 40: Women with diagnosis at different ages, between ages 45
and 55 (Norway)
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Figure A.2: Specific Diagnoses Around Menopause (Norway)
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Notes: Each graph presents estimates for a” from a separate regression of model (2), along with the
95% confidence intervals (based on standard errors clustered by woman). Birth cohorts 1961-1968.



Figure A.3: Treatment vs. Control Panels: Earnings (Norway)
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Notes: Each graph presents estimates for o” and (7 from model (2), along with the 95% confidence
intervals (based on standard errors clustered by woman). Birth cohorts 1961-1968.



Figure A.4: Health Care Utilization and Labor Market Outcomes Around Menopause: Cohorts
born between 1961 and 1964 (Norway)
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Notes: Each graph presents estimates for a” from a separate regression of model (2) , along with the
95% confidence intervals (based on standard errors clustered by woman). Birth cohorts 1961-1964.



Figure A.5: Labor Market Outcomes Around Menopause: Same Cohorts as Health Outcomes
(Norway)
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Notes: Each graph presents estimates for a” from a separate regression of model (2), along with the
95% confidence intervals (based on standard errors clustered by woman). Birth cohorts 1961-1968.
Data from 2006.

Figure A.6: Sensitivity Analyses: Random Menopause Age (Norway)
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Notes: Each graph presents estimates for o™ from a separate regression of model (2). The figure includes
95% confidence intervals (obtained from standard errors clustered by woman). The sample includes
women born between 1961 and 1968, but who do not have a menopause-related diagnosis before age 45
or between 45 and 55 years of age. The age of the first diagnosis of menopause is randomly assigned to
be between 45 and 55 years, based on the distribution observed in the main analysis sample. We then
re-estimate model (2) using this sample. Birth cohorts 1961-1968.



Figure A.7: Sensitivity Analyses: Different Estimation Approaches (Norway)

(A) Borusyak et al. (2024)
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Notes: Each graph presents estimates for o™ from an event-study model following Borusyak, Jaravel
and Spiess (2024) and Callaway and Sant’ Anna (2020). The figure includes 95% confidence intervals.
Birth cohorts 1961-1968.



Figure A.8: Health Care Utilization and Labor Market Outcomes Around Menopause (Sweden)
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Notes: Each graph presents estimates for a” from a separate regression of model (2), along with the
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Figure A.9: Average Characteristics around TV-Show (Sweden)
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Notes: Sample is built using Swedish administrative data and includes all visits to a gynecologist or
ob-gyn by women aged 45-55 within 13 weeks around October 12 in the years 2013-2018. The x-axis
represents the day of the visit, relative to October 12. The outcome in panel (a) is a dummy equal to 1
if a woman has some or full college education by age 40, and 0 otherwise. The outcome in panel (b) is
a dummy equal to 1 if a woman was born in Sweden, and O otherwise. The outcome in panel (c) is the
number of children a woman has had by age 40. The outcome in panel (d) is the number of sick leave
days in the year a woman turns 40. Gray dots represent the differences between average outcomes in the
control group (data centered around October 12 of 2013-2017) and the treatment group (data centered
around October 12 of 2018) in 7-day bins, i.e. the 7-day average in the treatment group minus the 7-day
average in the control group. Solid lines plot the predicted values (7;) from estimating an RD on the
gray dots. We estimate y, = ag + a1l[dy > ¢] + f(dy — ¢) + agl[dy > ¢| x f(dy — ¢) + £, wWhere
b is the bin, dj its average distance from October 12, and f(-) is a linear polynomial. The dashed lines
indicate 95% confidence intervals of the prediction.
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Figure A.10: RD-DD Analysis: Alternative Specifications (Sweden)

(a) Baseline, without triangular kernel weights (b) Baseline, with 30 day donut
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(c) Baseline, with 30 day donut and controlling for
prior earnings
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Notes: The three panels replicate results presented in Figure 7 (baseline specification) for three alternative spec-
ifications: Panel (a) presents results from estimation of the baseline but without triangular kernel weights, panel
(b) presents results of the baseline with a 30-day donut on both sides of the cutoff, and panel (c) shows results of
the baseline with a 30-day donut and controlling for earnings in the year before the doctor’s visit. Analogously
to Figure 7, the top and bottom subpanels show 3, from equation (3) divided by the control mean of the depen-
dent variable. The subpanel in the middle shows estimates of 35 from equation (3). The sample includes 90 days
of gynecologist and obgyn visits—by women in Sweden ages 45-55—before and after the TV show launch.
Each line of the figure is based on a separate regression and includes age at diagnosis fixed effects. We present
estimates for three different samples: women with any level of education, women with low education (“no col-
lege”) and women with high education (“some/full college”). Standard errors are clustered at the level of the
running variable (day of the visit centered around October 12). Underlying point estimates and control means are
reported in panels (b), (c), and (d) of Table A.11.
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Figure A.11: RD-DD Analysis: Optimal Bandwidth (Sweden)

(a) Baseline specification (b) Baseline, without triangular kernel weights
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Some/full college 1 —— Some/full college 1 ——
HRT initiation within 3 months § — HRT initiation within 3 months § ——
i i
No college 3 e — No college 3 e
Some/full college ; i ; “0‘7 ; Some/full college ; i ; ; 4.7‘ ;
-2 0 2 4 6 8 -2 0 2 4 6 8
Estimated effect relative to mean Estimated effect relative to mean
log(1 + Earnings in years 1 + 2 + 3) —— log(1 + Earnings in years 1 + 2 + 3) —e—
No college —— No college —
Someffull college —i— Some/full college ——
1 0 ‘1 > 3 4 ' 0 1 > 3 4
Estimated effect Estimated effect
Earnings > 0, 1 yr after visit - — Earnings > 0, 1 yr after visit A
No college —_— No college L—e——
Some/full college —l— Some/full college ——
Earnings > 0, 2 yrs after visit —— Earnings > 0, 2 yrs after visity A
No college —_——— No college S —
Some/full college —el— Some/full college —le—
Earnings > 0, 3 yrs after visit —— Earnings > 0, 3 yrs after visit- ——
No college —_—— No college —_———
Some/full college ‘4,77 ; ; ; ; Some/full college ‘4,7, ; ; ; ;
-.01 0 .01 .02 .03 .04 -.01 0 .01 .02 .03 .04
Estimated effect relative to mean Estimated effect relative to mean

(d) Baseline, with 30 day donut and controlling for

(c) Baseline, with 30 day donut prior earnings
Menopause diagnosis 3 —— Menopause diagnosis 3 ——
No college 1 — No college 1 —
Some/full college § —— Some/full college § ——
HRT initiation within 3 months § —— HRT initiation within 3 months § —
No college i — No college i ——
Someffull college i — Someffull college i —
20 2 4 5 3 20 2 4 5 3
Estimated effect relative to mean Estimated effect relative to mean
log(1 + Earnings in years 1 + 2 + 3) —— log(1 + Earnings in years 1 + 2 + 3) ——
No college —_— No college —
Somef/full college — Somef/full college —e—
- 0 K 2 3 4 - 0 K 2 3 4
Estimated effect Estimated effect
Earnings > 0, 1 yr after visit q —— Earnings > 0, 1 yr after visit- L—e—
No college —_——— No college A
Some/full college — Somel/full college ——
Earnings > 0, 2 yrs after visit —— Earnings > 0, 2 yrs after visit ——
No college —_———— No college e
Some/full college —t—— Somel/full college —
Earnings > 0, 3 yrs after visit § ——— Earnings > 0, 3 yrs after visit R e
No college —_——————— No college ——
Some/full college — Somel/full college —
04 0 01 02 03 04 01 0 01 02 03 04
Estimated effect relative to mean Estimated effect relative to mean

Notes: The four panels replicate results presented in Figure 7 and Figure A.10 but with optimally cho-
sen bandwidths as opposed to a 90-day bandwidth. Analogously to Figures 7 and A.10, the top and
bottom subpanels show 52 from equation (3) divided by the control mean of the dependent variable.
The subpanel in the middle shows estimates of 35 from equation (3). The sample includes b days of
gynecologist and obgyn visits—by women in Sweden ages 45-55—before and after the TV show
launch where b is the optimal bandwidth selected using a MSE-optimal bandwidth selector for the RD-
DD treatment-effect estimator. Each line of the figure is based on a separate regression and includes
age at diagnosis fixed effects. We present estimates for three different samples: women with any level
of education, women with low education (“no college””) and women with high education (“some/full
college”). Standard errors are clustered at the level of the running variable (day of the visit centered
around October 12). Underlying point estimates and control means are reported in Table A.12.
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Table A.1: Characteristics of Women With and Without a Menopause Diagnosis (Sweden)

ey 2 3) “4) ®)
Main Sample Menopause  No Menopause All RD
Menopause 45 - 55 < 45 Visits (up to 55)  Women Sample
Panel A: Health Variables at Age 40
Any Outpatient Specialist Visit 0.458 0.619 0.353 0.367 0.445
Number of drug claims 7.569 11.728 5.757 6.006 7.109
N 18,551 1,576 152,457 172,584 46,657
Panel B: Other Variables at Age 40
Less than College 0.642 0.737 0.666 0.663 0.629
Earnings (SEK) 233419.6 195767.3 226280.6 227105.9 240433.8
Sick Leave Days 23.15 31.88 17.52 18.43 18.85
Married 0.506 0.498 0.504 0.504 0.511
Employed 0.899 0.845 0.905 0.903 0.903
Nb. Kids by 40 1.966 2.006 2.008 2.002 2.019
N 65,375 3,047 384,427 452,849

Notes: We identify all women who seek healthcare for a menopause-related symptom from a spe-
cialist, and take the date of the first such healthcare visit with a menopause-related diagnosis code to
be the onset of the menopause transition. This table presents summary statistics for the characteris-
tics, at age 40, for all women born between 1961 and 1968. Column (1) presents summary statistics
for our main sample, women with menopause diagnosis from age 45 through 55. Column (2) in-
cludes women with early menopause diagnosis (prior to age 45). Column (3) includes all women
who never have a menopause-related diagnosis by a specialist; for these women, we do not observe
a menopause diagnosis in our data up to age 55 (i.e., they either are diagnosed by a GP, or they enter
menopause after age 55 or they never seek healthcare for a menopause-related symptom). Column
(5) presents summary statistics at age 40 (not restricted to birth cohorts 1961 to 1968) for the sam-
ple used in the RD analysis, i.e., for women with a gynecologist or obgyn visit within 90 days of
October 2013, 2014, 2015, 2016, 2017, or 2018. Women with several visits are only included once
in the summary statistics.
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Table A.2: Characteristics at Age 40 for Women with First Menopause Diagnosis by GP or a
Specialist (Norway)

(1) (2) (3) 4)
GP Specialist  (1)-(2) p-value

Panel A: Health Variables at Age 40
Any Primary/Specialist Outpatient Care 0.880 0.876 0.004  0.330

Any GP Visits 0.848 0.808 0.040  0.000
Any Urgent Care Visits 0.218 0.225 -0.007  0.182
Annual GP Visits 5.824 5417 0.407  0.000
Any Mental Health Visit 0.235 0.211 0.024  0.000
Any Outpatient Specialist Visit 0.230 0.367 -0.136  0.000
Medical Reimbursements (NOK) 1063.9 1161.1 -97.2 0.000
Reimbursements per Visit (NOK) 117.4 131.1 -13.7 0.000
Panel B: Other Variables at Age 40

Less than College 0.648 0.613 0.035 0.000
Earnings (NOK) 297260.1 303773.8 -6513.7 0.000
Sick Leave Days 22.25 21.80 0.451 0.332
Married 0.567 0.590 -0.023  0.000
Hours 20.04 20.10 -0.056  0.673
Employed 0.899 0.902 -0.003  0.140
Nb. Children by 40 2.048 2.011 0.037 0.000

Notes: This table includes the characteristics at age 40 for women with the first menopause diagnosis
by GP or a specialist. Birth cohorts 1961-1968.
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Table A.3: Pre-Menopause Characteristics of Women in the Main Analysis Sample (Norway)

Dependent Variable: Age of First Menopause Diagnosis
Panel A: Health Variables at Age 40
Any Primary/Specialist Outpatient Care -0.38749***
(0.04164)
Any GP Visits -0.30239***
(0.03730)
Any Urgent Care Visits -0.22516***
(0.03750)
Annual GP Visits -0.32021***
(0.03553)
Any Specialist visit -0.11728***
(0.03364)
Medical Reimbursements (NOK) -0.00006***
(0.00001)
Reimbursements per Visit (NOK) -0.00071***
(0.00012)
Number of women 32594

Panel B: Other Variables at Age 40

Less than College -0.31194***
(0.01946)
Earnings (1000NOK) 0.00053***
(0.00005)
Sick Leave Days -0.00096***
(0.00014)
Married 0.20179***
(0.01896)
Contracted Weekly Hours 0.00466***
(0.00067)
Employed 0.27119***
(0.03181)
Nb. Children by 40 0.08598***
(0.00842)
Number of women 88350

Notes: The dependent variable is the age of first menopause-related diagnosis. The table displays
the coefficient estimates for univariate regressions between characteristics at age 40 and the age of
first menopause-related diagnosis. Sample of women born between 1961 and 1968.
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Table A.5: D-i-D: Use of Social Benefits Around Menopause (Norway)

(1) 2 3) “) (%) (6)
Any Social All Any UI Ul Any DI DI
Benefits Benefits Benefits Benefits Benefits Benefits
Panel A: Norway (Treatment includes Diagnoses by GPs and Specialists)
DiD 0.009***  1377.344***  -0.001* -19.808  0.006***  1370.895***
(0.002) (264.621) (0.001) (63.887) (0.001) (193.840)
Control Mean 0.682 64560.155 0.034 2296.088 0.124 22159.261
N 8425690 8425690 8425690 8425690 8425690 8425690
N Individuals 79858 79858 79858 79858 79858 79858

Panel B: Norway (Treatment includes Diagnoses by Specialists)

DiD 0.013**  2601.546"** -0.003*** -196.838** 0.008*** 1591.016***
(0.002) (405.666) (0.001) (92.006) (0.001) (299.190)

Control Mean Mean 0.672 68112.940 0.031 2198.666 0.135 24759.146
N 4561450 4561450 4561450 4561450 4561450 4561450
N Individuals 41484 41484 41484 41484 41484 41484

NOTE: Each cell is an estimate for $; from a separate regression of model 1. Controls included
in the model, but excluded from the table, are fixed effects for “woman-base age”, year and age.
Control Mean is measured in the year prior to the diagnosis of menopause. Standard errors clustered
at woman level in parentheses. Birth cohorts 1961-1968. Data at the women-by-base-age-by year
level. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table A.6: D-i-D: Household Outcomes Around Menopause (Norway)

1) @) 3 “4) ®)
Spouse Outcomes
Log Annual GP  Any Specialist
Divorced Earnings Employed Visits Visits
DiD -0.003***  -0.002**  -0.027** 0.016 0.004
(0.001) (0.001) 0.011) (0.024) (0.012)
Control Mean 0.199 0.930 12.299 5.287 0.572
N 8425690 5968245 5968245 3323870 3323870
N Individuals 79858 61071 61071 58348 58348

Notes: Each cell is an estimate for 8; from a separate regression of model (1). Controls included
in the model, but excluded from the table, are fixed effects for “woman-base age”, year and age.
Control Mean is measured in the year prior to the diagnosis of menopause. Standard errors clustered
at woman level in parentheses. Birth cohorts 1961-1968. Data at the women-by-base-age-by year
level. * significant at 10%; ** significant at 5%; *** significant at 1%.

Table A.7: D-i-D: Outcomes for Women with First Symptoms Between 40-44 (Norway)

(1) 2 3) “) ) (6) (N (®)
Any GP  Any MH Any Specialist Log Employed  Hours Sick Social
Visit Visit Visit Earnings Worked Leave Benefits

DiD 0.027***  0.007*** 0.024*** -0.002 0.000 0.017 1.186™  505.582

(0.003)  (0.002) (0.002) (0.027) (0.002) (0.129) (0.547) (638.614)
Control Mean  0.622 0.154 0.112 10.966 0.869 25.721  27.895 83174.859
N 1821839 1821839 1821839 484060 484060 52500 423456 484060
N individuals 6390 6390 6390 5623 5623 1652 5485 5623

Notes: Each cell is an estimate for 31 from a separate regression of model (1). Controls included
in the model, but excluded from the table, are fixed effects for “woman-base age”, year (quarter
in columns (1) to (3)) and age. Control Mean is measured in the year (quarter in columns (1) to
(3)) prior to the diagnosis of menopause. Standard errors clustered by woman in parentheses. Birth
cohorts 1966-1971. Data at the women-by-base-age-by year (quarter in columns (1) to (3)) level. *
significant at 10%; ** significant at 5%; *** significant at 1%.
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Table A.8: D-i-D: Controlling for Contemporaneous Shocks (Norway)

@ (@) 3 “ (&) (6) (O] ®
Any GP Any MH  Any Specialist Log Employed Hours Sick Social
Visit Visit Visit Earnings Worked Leave Benefits

Panel A: Dropping Women with Other Simultaneous Diagnoses

DiD 0.029*** 0.003*** 0.032*** -0.033*** -0.002** -0.074* 0.031 837.920***
(0.001) (0.001) (0.001) (0.012) (0.001) (0.042) (0.254) (320.232)

Control Mean 0.611 0.128 0.112 11.323 0.887 27.218 23.164 64620.482

N 27900451 27900451 27900451 5891180 5891180 1370790 5072496 5891180

Panel B: Controlling for Municipality-Year Effects

DiD 0.031%** 0.005*** 0.035%** -0.042%**  -0.003***  -0.099*** 0.046 1283.606***
(0.001) (0.001) (0.001) (0.010) (0.001) (0.034) (0.210) (263.078)

Control Mean 0.611 0.133 0.113 11.304 0.886 27.122 23.641 64560.155

N 39974532 39974532 39974532 8425623 8425623 1927681 7259988 8425623

Panel C: Controlling for Mental Health Diagnosis/Symptoms

DiD 0.029*** 0.035%** -0.045***  -0.003***  -0.111*** -0.201 1344.564***
(0.001) (0.001) (0.010) (0.001) (0.035) (0.213) (265.398)

Control Mean 0.611 0.113 11.304 0.886 27.122 23.641 64560.155

N 39974684 39974684 6243187 6243187 1797708 5281000 6243187

Panel D: Controlling for Annual Number of GP Visits

DiD 0.034*** -0.048***  -0.003***  -0.116***  -1.311***  1416.757***
(0.001) (0.010) (0.001) (0.035) (0.204) (265.643)

Control Mean 0.113 11.304 0.886 27.122 23.641 64560.155

N 39974684 6243187 6243187 1797708 5281000 6243187

Notes: Each cell is an estimate for 31 from a separate regression of model (1). Controls included
in the model, but excluded from the table, are fixed effects for “woman-base age”, year (quarter in
columns (1) to (3)) and age. Control Mean is measured in the year (quarter in columns (1) to (3))
prior to the diagnosis of menopause. In Panel A, we remove from the sample women with other
simultaneous diagnoses at the visit of the first menopause-related diagnosis. In Panel B, we expand
the baseline model to include municipality-year fixed effects. In Panel C, we expand the baseline
model to control for an indicator for whether the woman has a mental health diagnosis/symptom at
any primary care visit during the year. In Panel D, we expand the baseline model to control for the
annual number of GP visits. Standard errors clustered by woman in parentheses. Birth cohorts 1961-
1968. Data at the women-by-base-age-by year (quarter in columns (1) to (3)) level. * significant at
10%; ** significant at 5%; *** significant at 1%.

19



Table A.9: D-i-D: Labor Market Outcomes Around Menopause (Sweden)

Panel A
ey 2 3) “4)
Log Earnings  Employment Sick Leave Days Log Disposable Income
DiD -0.028*** -0.002 0.190 -0.010%**
(0.010) (0.001) (0.244) (0.003)
Control Mean 11.151 0.888 18.004 12.404
N 7157890 7157890 7157890 7157890
Panel B
%) (6) @) ®)
Any Ul (Broad)  UI (Broad) Any DI DI
DiD -0.001 70.011 0.003%3 511.955%**
(0.001) (88.089) (0.001) (95.701)
Control Mean 0.087 5309.577 1.338 12747.8
N 7157890 7157890 7157890 7157890

Notes: Each cell is an estimate for 31 from a separate regression of model (1). Controls included
in the model, but excluded from the table, are fixed effects for “woman-base age”, year and age.
Control Mean is measured in the year prior to the diagnosis of menopause. Standard errors clustered
by woman in parentheses. Birth cohorts 1961-1968. Data at the women-by-base-age-by year level.
See Table 3 for the corresponding estimates for Norway. * significant at 10%; ** significant at 5%;
*** significant at 1%.

Table A.10: RD-DD Density Test (Dependent Variable: Number of Ob/Gyn Visits) (Sweden)

Sample
All No college Some/full college
Bg 209.6***  224.3**  94.4***  98.5**  113.6"** 125.3***
(57.5) 877y (36.1) (46.3) (315 (48.0)
Triangular Yes No Yes No Yes No

kernel weights

Notes: This table presents estimates from a version of model (3), with data collapsed into week-
of-visit bins. The dependent variable is the number of visits. The running variable is the week
of the visit normalized relative to the week of October 12 in every period. A 13-week bandwidth
around the cutoff is used. We report coefficients from RD-DD models for the full sample, as well
as separately for women with and without college. * significant at 10%; ** significant at 5%; ***
significant at 1%.
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Table A.11: RD-DD Results (90 day bandwidth) (Sweden)

Panel A: Baseline specification

All No HE HE All No HE HE All No HE HE
Menopause diagnosis HRT Initiation within 3 months Log earnings in years 1 + 2 + 3
B 0.047** 0.041** 0.052** 0.036™ 0.032**  0.039™*  0.099*** 0.177**  —0.017

(0.004)  (0.006) (0.006) (0.003) (0.004)  (0.004)  (0.027) (0.047)  (0.028)
Mean before Oct 12 0.160  0.159  0.162 0072 0071 0073 8254  7.712 8918

Employed in year 1 Employed in year 2 Employed in year 3

Bs 0.010** 0.020** —0.003 0.010"* 0.018** —0.002  0.006* 0.014** —0.006"
(0.003)  (0.005) (0.003) (0.003) (0.005)  (0.003)  (0.003) (0.005)  (0.003)

Mean before Oct 12 0.884 0.838 0.941 0.882 0.835 0.941 0.878 0.830 0.937

Panel B: Baseline without triangular kernel weights

All No HE HE All No HE HE All No HE HE
Menopause diagnosis HRT Initiation within 3 months Log earnings in years 1 +2 + 3
B 0.045** 0.040*** 0.050"** 0.035** 0.031** 0.038** 0.075"** 0.145™*  —0.022
(0.004)  (0.005)  (0.005) (0.003) (0.003)  (0.004)  (0.025) (0.041)  (0.025)
Mean before Oct 12 0.160 0.159 0.162 0.072 0.071 0.073 8.254 7.712 8.918
Employed in year 1 Employed in year 2 Employed in year 3
B 0.008** 0.016** —0.002 0.007** 0.014**  —0.002 0.004  0.012***  —0.005*
(0.003)  (0.004) (0.003) (0.003) (0.005)  (0.003)  (0.003) (0.005)  (0.003)
Mean before Oct 12 0.884 0.838 0.941 0.882 0.835 0.941 0.878 0.830 0.937
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Table A.11: RD-DD Results (90 day bandwidth) (Continued)

Panel C: Baseline with 30 day donut

All No HE HE All No HE HE All No HE HE
Menopause diagnosis HRT Initiation within 3 months Log earnings in years 1 + 2 + 3
B 0.051** 0.050*** 0.051*** 0.037*** 0.031™*  0.042**  0.154™* 0.231*** 0.046

(0.005)  (0.007) (0.007) (0.004) (0.005)  (0.004)  (0.041) (0.057)  (0.037)
Mean before Oct 12 0.160  0.159  0.162 0072 0071 0073 8254  7.712 8918

Employed in year 1 Employed in year 2 Employed in year 3

Bs 0.014%%  0.022°**  0.003  0.015"* 0.024**  0.003  0.010* 0.017*  0.000
(0.004)  (0.006) (0.004) (0.004) (0.006)  (0.004)  (0.004) (0.007)  (0.004)

Mean before Oct 12 0.884 0.838 0.941 0.882 0.835 0.941 0.878 0.830 0.937

Panel D: Baseline with 30 day donut and prior earnings

All No HE HE All No HE HE All No HE HE
Menopause diagnosis HRT Initiation within 3 months Log earnings in years 1 + 2 + 3
B 0.050™*  0.050*** 0.051*** 0.037*** 0.031***  0.042**  0.098"* 0.126*** 0.031

(0.005)  (0.007) (0.007) (0.004) (0.005)  (0.004)  (0.027) (0.033)  (0.030)
Mean before Oct 12 0.160  0.159  0.162 0072 0071 0073 8254  7.712 8918

Employed in year 1 Employed in year 2 Employed in year 3

Bs 0.009** 0.011*** 0002 0.010** 0.014** 0002  0.005  0.006  —0.001
(0.003)  (0.004) (0.003) (0.003) (0.004)  (0.004)  (0.003) (0.005)  (0.004)

Mean before Oct 12 0.884 0.838 0.941 0.882 0.835 0.941 0.878 0.830 0.937

Notes: The table shows estimates from versions of model (3) for three different samples (all, no college, some/full
college). The samples are built using Swedish administrative data, see the text or Figure 7 for more detail. Sample
“HE” indicates individuals with at least some college education; sample “No HE” indicates individuals with no
college education. Each Bg comes from a separate regression that includes age at visit fixed effects. Panel (A) is
weighted using a triangular kernel, panel (B) is unweighted, panels (C) and (D) are weighted using a triangular
kernel and exclude 30 days of visits on each side of Oct 12 and the latter additionally controls for earnings in

the year before the visit. Standard errors are clustered at the level of the running variable. *, **, and *** denote
significance at the 10, 5, and 1% level, respectively.
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Table A.12: RD-DD Results (optimal bandwidth) (Sweden)

Panel A: Baseline specification

All No HE HE All No HE HE All No HE HE
Menopause diagnosis HRT Initiation within 3 months Log earnings in years 1 +2 + 3
B 0.047** 0.041** 0.051** 0.036™ 0.032** 0.039™* 0.060*** 0.120"*  —0.018

(0.004)  (0.005)  (0.005) (0.003) (0.004)  (0.004)  (0.019) (0.033)  (0.019)
Mean before Oct 12 0.160  0.159  0.162 0072 0071 0073 8254  7.712 8918

Employed in year 1 Employed in year 2 Employed in year 3

By 0.006** 0.013*** —0.003 0.006* 0.011** —0.002  0.005* 0.013** —0.006*
(0.002)  (0.004) (0.003) (0.002) (0.004)  (0.002)  (0.003) (0.005)  (0.003)

Mean before Oct 12 0.884 0.838 0.941 0.882 0.835 0.941 0.878 0.830 0.937

Panel B: Baseline without triangular kernel weights

All No HE HE All No HE HE All No HE HE
Menopause diagnosis HRT Initiation within 3 months Log earnings in years 1 + 2 + 3
Ba 0.045* 0.041*** 0.049** 0.036™* 0.033**  0.038** 0.034** 0.068"* —0.006

(0.004)  (0.005) (0.004) (0.003) (0.003)  (0.004) (0.016) (0.027)  (0.017)
Mean before Oct 12 0.160  0.159  0.162  0.072 0071 0073 8254  7.712 8.918

Employed in year 1 Employed in year 2 Employed in year 3

By 0.003  0.006* —0.004* 0003  0.006* —0.002 0.005* 0.012°* —0.005"
(0.002)  (0.003) (0.002) (0.002) (0.003)  (0.002) (0.002) (0.004)  (0.002)

Mean before Oct 12 0.884 0.838 0.941 0.882 0.835 0.941 0.878 0.830 0.937
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Table A.12: RD-DD Results (optimal bandwidth) (Continued)

Panel C: Baseline with 30 day donut

All No HE HE All No HE HE All No HE HE
Menopause diagnosis HRT Initiation within 3 months Log earnings in years 1 +2 + 3
B 0.049**  0.048"* 0.048* 0.037** 0.032*** 0.042** 0.064** 0.117"**  0.003

(0.005)  (0.006) (0.006) (0.004) (0.004)  (0.004)  (0.022) (0.034)  (0.021)
Mean before Oct 12 0.160  0.159  0.162 0072 0071 0073 8254  7.712 8918

Employed in year 1 Employed in year 2 Employed in year 3

By 0.006*  0.010® —0.000 0.006™ 0.011**  0.000  0.008 0.014**  —0.001
(0.003)  (0.004)  (0.003) (0.003) (0.004)  (0.003)  (0.004) (0.005)  (0.004)

Mean before Oct 12 0.884 0.838 0.941 0.882 0.835 0.941 0.878 0.830 0.937

Panel D: Baseline with 30 day donut and prior earnings

All No HE HE All No HE HE All No HE HE
Menopause diagnosis HRT Initiation within 3 months Log earnings in years 1 + 2 + 3
B 0.049™*  0.047** 0.048*** 0.037*** 0.031™*  0.042**  0.052*** 0.092*** 0.005

(0.005)  (0.006)  (0.006) (0.004) (0.004)  (0.004)  (0.017) (0.022)  (0.019)
Mean before Oct 12 0.160  0.159  0.162 0072 0071 0073 8254  7.712 8918

Employed in year 1 Employed in year 2 Employed in year 3

Bs 0.004*  0.006* —0.000 0.005™ 0.008*  0.000  0.004 0.008* —0.002
(0.002)  (0.003) (0.003) (0.002) (0.003)  (0.003)  (0.003) (0.004)  (0.003)

Mean before Oct 12 0.884 0.838 0.941 0.882 0.835 0.941 0.878 0.830 0.937

Notes: The table shows estimates from versions of (3) for three different samples (all, no college, some/full
college) using optimal bandwidths obtained following Calonico, Cattaneo and Titiunik (2014). The samples are
built using Swedish administrative data, see the text or Figure 7 for more detail. Sample “HE” indicates individuals
with at least some college education; sample “No HE” indicates individuals with no college education. Each (3
comes from a separate regression that includes age at visit fixed effects. Panel (A) is weighted using a triangular
kernel, panel (B) is unweighted, panels (C) and (D) are weighted using a triangular kernel and exclude 30 days of
visits on each side of Oct 12 and the latter additionally controls for earnings in the year before the visit. Standard

errors are clustered at the level of the running variable. *, **, and *** denote significance at the 10, 5, and 1%
level, respectively.
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B Construction of Diagnoses and Medication Outcome Vari-
ables

B.1 Construction of Diagnoses and Procedures (Norway)

Productivity-related diagnoses include the following ICPC2 codes obtained from the KHUR
data: tiredness (ICPC2 A04), headaches (ICPC2 NOI1), migraine (ICPC2 N89), feeling anx-
ious/nervous/tense (ICPC2 PO1), acute stress reaction (ICPC2 P02), feeling depressed (ICPC2
P03), irritable/angry (ICPC2 P04), sleep disturbance (ICPC2 P06), memory disturbance (ICPC2
P20).

Laboratory tests that are performed during a primary care visit visit include, for example,
blood testing of total cholesterol, analyses of creatinine, potassium, glycosylated hemoglobin
for the determination of long-term blood sugar or rapid test for the detection of helicobac-
ter pylori infection, CPR test, pregnancy test, test for bacterial antigen for streptococci and
mononucleosis or glucose chemical analysis.

B.2 Construction of Medication Use Measures (Sweden)

Table B.1: ATC Prescription Drugs Codes

ATC Codes

GO3AAO01, GO3AAO03, GO3AAO05, GO3AAO07,
GO3AA09, GO3AA10, GO3AA11, GO3AA12,

Contraceptives GO03AB03, GO3AB04, GO3AB05, GO3ABO06,
GO3HB, GO03ACO01, GO3AC02, GO3ACO03,
G03AC09, GO3ACO08

Mental Health Codes starting with N

Antidepressants Codes starting with NO6A

Anti-anxiety, Sleep Codes starting with NO5SB, NO5SC
G03CA03, GO3CA57, G03CX01, GO3FAO01,

HRT GO3FA12, GO3FA15, GO3FA17, GO3FBOS5,
GO3FB06, GO3FB09

Pain Killers Codes starting with MO1A, NO2A, NO2B

Antihyperintensive Codes starting with C02, C03, C07, C08, C09

Notes: The list of HRT drugs is obtained from Lindh-Astrand et al. (2015).
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