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Abstract

In an aging society, determining which factors dbnote to the employment of older individuals is
increasingly important. This paper sheds lighttmimpact of medical innovation in the form of Hame
Replacement Therapy (HRT) on employment of middjedawomen. HRT are drugs taken by middle-aged
women to soften symptoms related to menopauseor®@@002, HRT products were among the most popular
prescription drugs in America. We use the timinghef release of information of the potential harasd

effects of HRT—uncovered in 2002 by the largesticamized trials on women ever undertaken—as an
instrument for the purchase of the affected druigisinva Fixed Effect Instrumental Variable framewowWe

find that HRT use impacts employment: namely, HRT use increases employment by 25 percentagespoint
among middle-aged women who would have taken HRWwho do not take HRT after the release of
information of its potential hazardous effects.
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this project. We also thank Tobias Klein and Sadiaffice for reading the manuscript and providinhgit
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1. Introduction

The increase in labor force participation, and egogntly, the increase in employment of women is
one of the most striking trends in the twentiethtagy. Although this trend is likely due to the qolex
interaction of many factorSavailable research in economics recognizes, arathvey causes, the important
role of medical innovation in shaping labor matehavior of both men and women (Duggan and
Garthwaite, 2010). There are, in particular, soneglical innovations that disproportionately affecaed,
most likely, continue to affect, women'’s labor metrkehavior. The advent of the birth control g,
example, by allowing women to successfully contineir fertility and therefore delay marriage, alkxv
women to increase their human capital (Goldin aatztK2002) and enter the labor market (Goldin aatzK
2002; Bailey, 2006). Also, the development of beotogy, the introduction of sulfominydes and hitiics,
and the diffusion of blood banks dramatically daesexl the death rate for women during child delivery
improved the standardization of obstetric practioeseased availability of pre-natal care and oedithe
incidence of post-partum disabilities (Albanesi &@livetti, 2009). These medical advances, by draraly
improving the health of women of fertile age wheaide to have children, were crucial to the incrdase
labor force participation of women in childbeariygars between 1920 and 1965 (Albanesi and Olivetti,
20009).

Despite evidence of the impact of medical innovaion women'’s reproductive health and labor
market behavior, there is very little resedrch the effect on labor market behavior of medicabvation
aimed at women around the end of their reprodugtzes. This gap is particularly surprising becgos&0
percent of women, the end of their reproductiveagegommonly known as “menopause transition"—a
period in which fertility progressively declinescawomen’s hormones levels have an erratic pattern

(Gardener and Shoback, 2007)—is associated wittousasymptoms of discomfort, sometimes severthen

! For an historical perspective, see Goldin (19@®)din (2006) and Acemoglu et al. (2004). Black &wdinerd (2004)
and Black and Strahan (2001) focus on how globéidimand deregulation trends may have reducedidig@tion
against women in various occupations. Greenwoadl €2005) studies the role of household technel®gi women’s
attachment to the labor force. For a discussidmowf the shift toward a service and skill-intensde®mnomy has
increased the proportion of jobs suitable for wonsee, for instance, Weinberg (2000) and BlackJutuh (2000).

2 Only one study considers the effect of menopausssition on labor market behaviddvundura, (2007). Mvundura’s
(2007) research is summarized in Section 3.



form of vasomotor symptoms (hot flash@shd genital atrophy, both considered the maine&rsmood
disturbances (Gardener and Shoback, 2007). The @ffective in alleviating the symptoms of discorhfo
associated with the menopause transition, HormamaRement Therapy (HRT), have existed since 1938.
In this paper we attempt to increase our undersigraf the role of medical innovations in peri-mpaasal
and menopausal women'’s labor market outcomes hyiekag the effects HRT drugs have on the
employment of middle-aged women using data fromMiedical Expenditure Panel SurveResearch into
the relationship between medical innovations ingghith improve the health of women at the end df the
reproductive years and women'’s labor market behasimportant for at least two reasons.

First, the issue is relevant because all womethgif live long enough to reach middle age,
experience the transition marked by the end of tlegiroductive years, and HRT drug use for thettneat of
the most common symptoms of menopause is widespieaamarin, the most popular HRT drug used by
women to overcome symptoms associated with the paarse transition in 2001, the year in which oudgtu
starts, ranked second in America for number of lpased prescriptions, with 53,789,424 prescription
medications purchasetdHRT is the only Food and Drug Administration (FDeéproved drug for the
treatment of menopausal symptontor over half a century, Premarin and other comiaklyavailable
estrogen have been widely prescribed by doctorsdating symptoms experienced by women during the
menopause transition and the early years of mesep@atkins, 2007a). From the 1980s onwards, HRT
drugs have gained popularity as a means to prénamt disease, stroke and osteoporosis, contriptdithe
adoption of a culture of Hormone Replacement Theespmiracle drugs, elixirs to be used from the
menopause transition to the grave to treat anceptdtaie maladies of aging.

Second, there is extensive research that links peaith to lower levels of labor market behavior
(Currie and Madrian, 1999). However, there is dieuncover which factors might affect healthucts a
way to alter labor market behavior. This need gemlly relevant when considering health treatment

because health care expenditures are rising in coositries and have reached substantial levels. Fo

% For a more detailed description of vasomotor symst, see Section?2.
* Data from the Medical Expenditure Panel Surveylabke at:
http://www.meps.ahrg.gov/mepsweb/data_stats/suntitesénc/drugs/2001/hcdrugest_totpur2001.shtml




example, recent data shows that health spendininoes to rise faster than economic growth in n@=SCD
countries, a trend that has been observed since the 19F@smBceutical spending represents a substantial
fraction of health care spending in OECD countrées] it has been estimated that over the lastaarsy
average spending per capita on pharmaceuticaldsessby almost 50% in real terfhdor instance,

the United States—the focus of this article—spé&mt percent of their GDP on health in 2009, 5 peage
points more than the next two countries, The Néheds and France. Also in 2009, prescription drug
spending reached $249.9 billibriThe above figures suggest that it is importantrtderstand as much as
possible how much treatments might impact the lofggeople using them: there might be treatmerats th
only marginally improve health and do not have eoysequence on labor market behavior, or theretrbigh
other treatments that alter health in a way thaisiots labor market behavior. Understanding which
treatments impact labor market outcomes can hdbetter channel private and public resources.

Empirical identification of the effects of HRT usm employment is difficult because of the
endogeneity in HRT use. A woman's decision to uRd lrhay be related to her (unobserved) prefererares f
work. Also, the primary link to health insurancesimployment, and insurance may lower the cost ¢otls
drug—so employment for some may be a pre-conditomrHRT use. These indicate that conventional
estimates of the effects of HRT use on employmeayt be biased. In order to address a potential erdoty
bias, we first take advantage of the panel natéi@up data and implement individual fixed effectedals.
Our results using fixed effect models indicate HHRT increases the employment of women betweemdO a
60 years of age by 1.67 percentage points, in tst gonservative case.

The use of fixed effects methods controls for ifdlial time-invariant factors, but it does not
eliminate the possibility of a bias arising frormé-varying unobservable determinants of employrtieatt

are also correlated with HRT use. To address $Bisd, we instrument for HRT use using an exogenous

® http://www.oecd.org/document/38/0,3746,en_2157138815115 48289894 1 1 1 1,00.html
6 http://www.oecd-ilibrary.org/sites/health_glanced2e
en/07/05/index.html?contentType=&itemld=/contensfoter/health _glance-2009-71-
en&containerltemld=/content/serial/19991312&acdesslds=/content/book/health _glance-2009-
en&mimeType=text/html

’ https://www.cms.gov/nationalhealthexpenddata/doamé/highlights.pdf



change that challenges the view of estrogen astaidaugs and severely lowers their usage. Theaenamgs
change is represented by the release of informatidaly 2002 that the estrogen plus progestih dfithe
Women Health Initiative (WHI), the largest randogdzrial on women in history, was stopped aheaihd
upon finding that HRT compared to a placebo in@datsk of heart attack, breast cancer, strokebéoa
clotting among healthy postmenopausal women betw8eand 79 years of age. The news spread quickly
across the medical community and the general pablicprescription purchases of HRT drugs plummeted.
Figure 1 uses data from the Medical ExpenditureePsurvey for years 1998-2004 and shows a shailmdec
in prescription purchases after the release ofiimétion on the WHI trial among the group focus of o
analysis: women 40 to 60 years of age, the grou fileely to suffer symptoms associated with the
menopause transitich. Figure 2 shows a decline in employment among &oin this group during the same
period, trends which are suggestive of a possibletetween the two phenomena.

In order to control for common shock in the labarket of women not due to the release of
information about the WHI we use women betweenrB39 years of age as an appropriate control dgi@mup
employment trends of women between 40 and 60 ydarge. We find that stopping HRT use causes a
decline in employment by 25 percentage points amamgen who, after July 2002 were induced not te tak
HRT by the results of the WHI, but who would hagken HRT otherwise. Our effect is a Local Average
Treatment Effect (LATE) for the sample of complieBsick-of-the- envelope calculationgll us that
compliers are 2,258,126 American women betweemd(8 years of age between 2001 and 2003. These
represent 0.0552 of women between 40 and 60 yéagedetween 2001 and 2003.

Our estimate represents the average effect of HiRTon employment of complier women between
40 and 60 years of age between 2001 and 2008.mbst likely that the complier population does not
represent the average women undergoing the memnapansition and the first years of the menopdoseit
is plausibly more representative of women expeif@nsymptoms that interfere with or prevent theigular
activities. In fact, evidence from the medicadd#ture suggests that women who experience moegesev

symptoms associated with the menopause transitionhee first years after menopause are more litely

8 See Section 2.
® We use Census 2001-2003 data for the calculati@m Section 7.



seek medical help to alleviate such symptoms. ekkample, Avis et al. (1997) use a sample of 454 @rom
premenopausal at baseline between 45 and 55 yeage ovho were interviewed 5 times at yearly indés\n
the Massachusetts Women'’s Health Study and finditbquency of symptoms and their severity werdalyig
related to seeking medical consultatfdior menopause symptoms. This tendency is alsedidy Fentiman
et al. (2006) in a sample of women aged 45 or oM identified themselves as non-users of HRT beea
“the symptoms were not bad enough.”

In some cases, symptoms can be severe enoughvenpresual activities. For example, in the
United States, the WHI measured the fraction ofrpesopausal women between 50 and 79 years of age
experiencing vasomotor symptoms and their sevafigr having imposed a three month HRT washout for
those women who were using HRT before. In suctpggm?2.7 percent (Hays et al., 2004) of women had
vasomotor symptoms which either “interfered somewtith usual activities” (Barnabei et al., 2005)tbat
were so “bothersome that usual activities coulda@operformed.” Also, an early retrospective staflg
sample of 1000 women who had their last period fie@rs or more before the study reports that 1€r8gmt
of respondents recalled to have or have had suemnesdisturbances related to menopause that they we
compelled to bed rest or to absent themselves fvork (Barrett et al.,1933).

This paper’s main contribution is to be the fittsidy to attempt to causally estimate the effect of
HRT use on employment. More precisely, we focusl®T’s effect on short term employment, because the
short nature of the panel data used in this papes dot allow investigating whether the effect inel fades
away in the long run.

The paper proceeds as follows: section 2 prowsdese background information on HRT and
menopause as well as the history of HRT and ofWhH; section 3, a review of the literature; sectibn
presents the empirical strategy; section 5 desxiie data; section 6 provides some summary statist

section 7, the results, and section 8, the cormiusi

19 HRT drugs are prescription medicines and thetjposstatement of the North American Menopause @p¢NAMS,
2000) was very favorable in directing women towafT use for softening menopause symptoms, sugaettat
HRT use is a likely outcome for at least some othwomen (those not at risk of breast cancer)sgehkedical
consultation.



2. Background

2.1 HRT and Menopause

As their name suggests, HRT are drugs intendegjiace hormone levels, principally estrogen levels,
and are used by women approaching the end offdréile years and beyond. Estrogen is the prinfiamyale
sex hormoné' and is produced primarily by the ovaffeshich, during a woman’s fertile years, produce the
most concentrated form of estrogen, called estratlio

Estrogen levels vary during the menstrual cyclednog dramatically with the starting of the
menopause transition. The menopause transitiots stith increased variability in menstrual cychcénd
ends with the final menstrual period. Menopaudgclwends the menopause transition, is a cleaflpek:
event starting twelve months after a woman'’s lasitgal. The median age at menopause is 51 (North
American Menopause Society, 2006) and has remaémedrkably stable over time (North American
Menopause Society, 2006). Most women experienceparse from age 40 until age 60 with very few
exceptions experiencing menopause at younger 8geskmans et al., 2006). During the menopause
transition estradiol levels are quite variable lwahaotic patterns and occasionally very high oy \@wv
levels (Gardener and Shoback, 2007). It has balenlated that 95 percent of estrogen is derivechfthe
ovaries. For that reason, when a woman ages aralages cease to function, estrogen levels driaaibt
drop. Moreover, the estrogen produced during maneg is weaker than its counterpart produced during
reproductive years, with a biological potency gbrximately one third. This dramatic variability yniead
to an increase in symptomatology during the peropanse years (Gardener and Shoback, 2007). The
disorders associated with changes in estrogerslévellide vasomotor symptoms and urogenital atrophy

Vasomotor symptoms are commonly denoted as hdteftas they occur during the day and are known as

1 However, men also synthesize estrogen, albeintoieh lower extent than women, (Gardener and ShoR867).
12 additionally, the corpus luteum, the placenta, litier, the adrenal glands, the breast and fas @#o contribute to
the production of estrogen.

13 Estrone is the name of the estrogen most preveleitig menopause and estriol is produced duriegrancy
(Gardener and Shoback, 2007).



night sweats if they occur during the night. Sympscassociated with hot flashes include: a feeling o
warmth spreading through the upper body and faflashed appearance with red, blotchy skin; rapid
heartbeat; perspiration, and a chilled feeling whenflashes subside. Nighttime hot flashes carevia&
subject from sleep and, over time, cause chrosizrmia. These sleep disturbances eventually cdrtdea
memory problems, anxiety and depression in someamdi@ardener and Shoback, 208Ayasomotor
symptoms are experienced with greatest frequengggithe stages in which the menstrual cycle besome
erratic® and can occur during a period lasting up to figarg after the last period.

The urogenital tract (Strurdee and Panay, 2018lsis sensitive to the decline in estrogen argl it i
estimated that about half of postmenopausal wompari&nce symptoms related to urogenital atrophy.
Although some symptoms, like vaginal dryness, ®arly in the postmenopausal years (Strurdee andyPa
2010), vaginal atrophy becomes clinically appatettt 5 years after menopause.

Hormone Replacement Therapy is the best therapgydbflashes and urogenital atrophy (Gardener
and Shoback, 2007). Once started, HRT takes omlyneeks to effectively reduce symptoms mostly
experienced during the menopause transition (Wati@i07a), making HRT drugs quite a fast ally to
women’s wellbeing during that time.

In the next section we describe the history of HRTooted in the passion of scientists for
endocrinology. We also recall the origin of HRT dahe consequent medicalization of female menopiuse
its relationship to the relatively easier technglof estrogen production, compared to production of

testosterone. Furthermore, we describe the WHElamdelease of information on HRT hazards.

14 Description of hot flashes symptoms can be fourtieMayo clinic web-site: http://www.mayoclinioxm/health/hot-
flashes/DS01143/METHOD=print&DSECTION=all

15 Erratic is defined as two skipped cycles and &l of amenorrhea equal to 60 days, (GardergSamback,
2007).



2.2 Historical Background

The birth of HRT is best framed within the interebscientists for endocrinolody. The field of
reproductive endocrinology itself, an establishettifof study by the 1910s, is rooted in the asgionghat
glandular extracts have curative powers, assungptietd by biochemists and physicians in the late
nineteenth and early twentieth centuries. Thesmtsts had recourse to very few remedies, often
inappropriate ones, to attempt treating diseasegki, 2007a). Back then, the use of glandulerets, a
biological and therefore natural remedy, was carsid a logical way to augment the patient’s own
production of those substances and to help curesiles.

This attitude framed the latest years of the newtte century and witnessed the popularity of the so
called “organotherapy”, a practice that saw doctses several different organs to extract some ectiv
principle that would cure disease, heal maladiesidfile age and, even more ambitiously, rejuvenateas
popular, for example, to use the thyroid gland¢at hypothyroidism; brain for neurasthenia; paasifer
diabetes; kidney for uremia; muscle for musculardby; heart for heart disease; testicles for dgbil
epilepsy, cancer, cholera, tuberculosis, leprosiyyraa; ovarian extracts to treat the discomfortaitiral or
surgical menopausé Only the thyroid extract was proven to be effeziiv treating hypothyroidism and
adrenal extracts had useful blood vessel-constgaifects (Watkins, 2007a). Eventually the popiylaf
organotherapy faded out. However, interest forvepation persisted and endocrinology became thakthe
pursue to find methods to reverse maladies of middled adults. Both men and women were recogtized
undergo a “change of life” in middle age. For bséixes, doctors noticed that middle age broughttabou
several psychological and physical symptoms. Betiders were seen as more irritable, with incregase
fatigue, decrease in enjoyment of life, declineérual drive. For women, the transition was also

accompanied by hot flashes while men lamented ase@ problems with impotence. For women, diffeyentl

'8 This section draws heavily on the fascinatingdrisbf HRT written by Watkins, 2007a.

" From the 1870s until the end of the centtinpusands of women were subject to the removiabtf ovaries
(ovariotomy) so experienced the symptoms of menepdike hot flashes, in their 20s, 30s and 40&t@s performed
the surgery to treat menstrual disorders such iafybanenstruation or the absence of menstruatimhather conditions
somehow linked to ovarian problems like mania guitbpsy (Watkins, 2007a). One in five of the womenergoing
ovariotomy did not survive the surgery (WatkinsQ28).



than for men, there was a clear time that physictauld identify- the end of women'’s reproductieass- to
mark the transition, whilst for men the timing wasre blurred. Despite the recognition that bothdges
underwent some “struggle” in middle age, until ##880s the focus of rejuvenation was on men (Watkins
2007a, 2007b).

Women did receive several preparations for treatonglitions presumably related to ovarian failure,
but those remedies were given as ailments for symptrather than as means to restore vitality pigricst
due to aging. Ovarian-derived preparations tretitese conditions: hysteria, chlorosis, menstrusdrdiers,
and menopaus&. Some doctors also performed surgeries on womementhey inserted a donor’s ovary into
the abdominal wall. However, this surgery did betome very popular both because transplantedaovari
tissue degenerated over time and because popufaompeld that indefinitely delaying the onset of
menopause was wrong and ultimately even hazardowsren’s health'®

Parallel to the surgeries, scientists were alsdogixg ways to extract hormones in the lab. Thetmos
successful of these efforts was the isolation siilin from the pancreas, accomplished by FrederdnG
Banting and Charles Herbert Best at the Univeditforonto in 1921. Other scientists focused otatsiog
hormones produced by ovaries and testes. In 19&frEAllen and Edward Doisy isolated in the United
States the first pure sample of estrogen from three wf pregnant women. A few months later, indpa,
Adolf Butenandt in Germany and Ernst Laqueur inNtle¢herlands independently reported the isolatfon o
estrogen (Watkins, 2007a). The second female hogrmrogesterone, was isolated in 1934 by George
Corner and Willard Allan in the United States aydButenandt in Germany. Testosterone, the main male
hormone was first isolated in 1935 by three indepahteams of scientists: Laqueur working for Ooggn
Butenandt working for Schering; Ruzika and Wettstgorking for Ciba. These discoveries opened tharsio

for hormone replacement therapy for both men anth@o However, the focus on male menopause, renamed

18 Those preparations containing ovarian-derived petxiwere, for instance, solutions of ovarian ettcensumed in
water, glycerin and alcohol; dried ovarian matec@pressed into edible tablets, and fresh sovowravaries, minced
and served in sandwiches (Watkins, 2007a).

19 Alternately, the focus of the rejuvenating effdds men was explicitly targeted to improve the dyadf middle-aged
men’s remaining lives and in the 1920s thousandsef in Europe and in the United States underwansplantations
in which the sex glands of animals were transpthittto men'’s testicles in the hope that in so dahegproduction of
hormones would increase and restore men'’s vitality

10



“andropause” in the 1990s, faded avf&gind scientists, physicians, and pharmaceuticapeoias

concentrated on women. Thstrogen isolated by Doisy was named theelin ooestand was licensed first

to be manufactured by Parke Davis and later to &htaboratories and Eli Lilly.However theelin was not

the only estrogen product available on the mathet929, E.R. Squibb and Sons began to sell Anmioti
derived from the fetal fluids of cattle (Watkin§@a). Already in 1932, two more estrogen prodwueie
available to the American public: Menoform, prodiitsy the Dutch company Organon, and Progynon, made
by Schering. Two years later, in 1934, the Camafiien of Ayerst, McKenna, and Harrison startedisglin

the American market Emmenin, an estrogen producaeted from human placenta. Emmenin had thelniti
advantage of being available in pill form. By miehtury, theelin also was available in differentfiats,

namely capsules and solutions for injection.

At the time, commercially available estrogen prafians were rather expensive. Companies were
able to cut costs by replacing the urine of pregmammen with the urine of pregnant mares as thaamy
material from which to extract estrogen. Compaales pursued the production of synthetic steroidal
estrogen. In 1938 in England, Edward Charles Daahdishis colleagues from the Courtauld Institute of
Biochemistry at Middlesex Hospital in London syrgized diethylstilbestrol, known as DES that cowd b
manufactured at a fraction of the cost of otheroggn products and was more concentrated. DES wadtime
several side effects, so it is no surprise thai2, when Ayerst introduced Premarin, a highlyoeortrated
solution of estrogen, to the American market, ptigsis and patients were willing to try it.

Premarin, whose name comes frpragnantmares’ utine, was at least twice as potent as theelin and
almost as strong as DESbut without the side effects carried by DES suehausea, vomiting, dizziness

and headaches. In 1992 Premarin became the blésg slelig in America, and maintained that position

20 Several reasons are behind what has been cafledii$appearance of male menopause” (Watkins, 2608},
testosterone was not particularly effective intirgaimpotence, which was often the main reason imeineir middle-
aged years visited their doctors (Watkins, 2008t08d, testosterone was expensive. Third, the effesitive way of
supplementing testosterone was via injection, nmgpttiat men needed to visit their physician thi@es$ a week, which
was inconvenient.

2L DES had a quite tumultuous story. In the 1940s B&S prescribed to pregnant women hoping to rethisearriages
and toxemia. In 1971, DES was found to increasénttidence of a very rare cancer of the vagina aawomen who
were exposed to DES in their prenatal years. Lrasgarch found additional heath risks for DES-eggataughters and
sons, together with increased risk of breast caincére mothers who took DES. DES remains in udg as palliative
treatment of advanced prostate cancer and metastatés of breast cancer.

11



several years (Watkins, 2007a). At the beginnirgnf1930 until the 1950s, estrogen products weed by
physicians as temporary remedies to the symptomseabpause.

However, prominent scientists in the 1960s, espgdNdilliam Masters, E. Kost Sheldon and Robert
Wilson, believed that estrogen should be used@sgterm cure to prevent the onset of osteoporosis
cardiovascular disease and senifityOther physicians were influenced by major scisiin the field like
these researchers and were also subject to thévmasivertising efforts of estrogen manufacturetsich
were not permitted to advertise to the public,dmutld target physicians. In the 1960s, Ayerst g@ending a
million dollars a year to advertise Premarin (Wagki2007a). The combined effect of prominent sisent
advocating long-term use of estrogen and the agigeeadvertising of pharmaceutical companies mkskyl
contributed to the increase in prescriptions afoggn products. The popularity of estrogen prodwets
seriously compromised upon the publication of igteztive studies during the 1970s that found thaksuof
estrogen carried greater risk of developing endaaietancer® compared to nonusers. In July 1977, the
FDA mandated an estrogen patient package labebrdiot to the FDA mandate, manufacturers needed to
supply, and pharmacists to distribute, a leafldidating the increased risk of endometrial canserell as
potential risk of breast cancer, bladder disease btood clotting. In 1980, the number of presiips for
Premarin was half the number of prescriptions in51@Vatkins, 2007a). Estrogen regained popularktgn
two retrospective studies claimed that estrogeidgonevent osteoporosis and that taking progeseerie
other female sex hormone, for the last seven-taégs of the twenty-to-thirty days of estrogen takach

month caused the uterine lining to shed, therelwyiracting the proliferative effect of estrogertioa

22 Masters conviction was supported by some dataected from a study based on a small group aréjdvomen
residents of the City Poorhouse, an institutionnteaned for the poor who could not afford privatesing care. These
women were administered hormones and periodicatigied, measured, photographed, questioned, setjecblood
analysis, periodic vaginal smears and so on. Nardaemains as to whether these women were reluggaticipants in
the study or even whether they understood thewlirement in the study. Another prominent scientsibert Wilson
was advocating the long term use of estrogen fddiaiaged and older women in his best selling bé@kninine
Forever” in 1966.

% This is a cancer of the uterine lining.
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endometriunt’ In 1980, about 2 million prescriptions for progestiere dispensed; that number rose to 3.2
million in 1983, 5 million in 1986, and 11.3 miltidn 1992 (Wysowski et al., 1995).

Ultimately, the Federal Register reported a moditiassification of estrogen as “effective for the
treatment of postmenopausal osteoporosis” in 128&r bottoming out at 14 million prescriptions 1980,
the oral estrogen market reversed its trend, grgwiril7.8 million in 1983, 20 million in 1986, aAd.7
million in 1992 (Kennedy, 1985;Hemminki et al, 1988sowski et al.,1995Most women receiving
prescriptions for estrogen were between the agd8 ahd 59, accounting for 60-63 percent of thal iatthe
1980s (Hemminki et al, 1988)he percentage of this age group accounting foggstin use increased
significantly, from 42 percent in 1984 to 62 pefc@nl992 (Wysowski et al., 1995).

In 1994, the NIH funded the first large-scale ramdeed double blind, placebo-controlled trial known
as Postmenopausal Estrogen/Progestin InterventiEs|) which enlisted 875 women between the afjes o
45 and 64 to take estrogen alone, estrogen plggesgtio, and a placebo to determine the effect ohbae
regimes on risk factors for heart disease. At tiiba the study women who took estrogen or estrqdien
progestin had lower cholesterol and lower fibrino¢e marker for blood clotting) than women on the
placebo. In 1995 Wyeth-Ayerst launched Premproctviesbmbined estrogen and progestin in a singletabl

These positive results for estrogen products mael® increasingly popular drugs among women.

2.3 WHI and 2002 release of information of HRT ptité hazardous effects on health

In an attempt to provide evidence on the causatetif HRT on heart disease, the National Institute

of Health set up the WHI study. The WHI had itstsoio the early 1990s with the creation of the €ffof

Research on Women'’s Health (OWH). Located within®ffice of the Director of the NIH, the OWH is in

4 The way progesterone works is by making the wombnty think it is pregnant. Progesterone is thisnmamponent
of the birth control pill. By taking progesteror/ulation is prevented. Removing progesterone catleseuterine lining
to shed, thereby causing some bleeding that althaogrepresentative of true menstruation, sincevumn is expelled,
at the time of release of the pill the existencenohthly bleeding helped women to better acceppithas it kept a
“similar to a menstrual cycle” each month, which fatural (Watkins, 1998). Beside progesterone dinth control pill
also has a small dose of estrogen in order to ptéwreak-through bleeding, (Watkins, 2007a).

%1n 1979, 18% of progestin was prescribed for menspl indications; by 1986, that figure had mosmttripled, so
that menopausal reasons accounted for 59% ofadlgstin prescriptions (Hemminki et al, 1988)
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charge of promoting, coordinating and monitoringeerch on women'’s health and ensuring that womea we
included in clinical trials (Watkins, 2007a). IrpAl 1991 the director of the NIH presented the Widfore
the Senate. The WHI was federally funded, startecliting women in 1998 and had 161,800 partidipan
postmenopausal women between 50 and 79 years of hgdime table of the WHI scheduled follow-up and
close-out visits were planned to be completed byckl2005. The study was composed of four clinidalg
and one observational study. The observationalstwalved 100,000 women who were not asked to take
any medication or modify their lifestyle. The mgoal of the observational study was to provide thalul
knowledge about risk factors for a range of cond#j such as cancer, fractures and cardiovasdgkases
(The Women'’s Health Initiative Study Group, 199B)e first trial—and the one watched the most clpsel
was the trial involving 16,608 women randomizeaithte estrogen-progestin versus placebo trial, wcted
to determine whether indeed HRT prevented heagbdis The other participants were sorted into the
estrogen-only trial (for women without uterusespaib test whether estrogen prevents heart disehseyial
which tested whether calcium and vitamin D reducactures, and finally the trial involving dietary
modification, the goal of which was to test whethdow-fat diet prevents breast and colorectal eanc

The surprising results of the estrogen-progesihhere released to the medical community on 9
July 2002 when th@ournal of the American Medical Associatiposted on-line the article by The Writing
Group for the Women's Health Initiative InvestigatoT he article released the results of the estroge
progestin trial in both relative and absolute terfdemen in the treatment group had an increas&dfis
breast cancer (26 percent higher than the contool), coronary heart disease (29 percent higkeogke (41
percent higher) and blood clotting (213 percenh&iy} The treatment group also had a decreasedfrisk
colorectal cancer (36 percent), endometrial caficépercent) and hip fracture (34 percent).

The above numbers in absolute terms implied eigiterbreast cancers; seven more coronary heart
disease events; eight more strokes; eight moralldtmting, but six fewer colorectal cancers ane fiewer
hip fractures per ten thousand women each yearkji#éat2007a).

The results were widely reported in the popular imedith a diverse degree of accuracy (Watkins,

2007a). As a consequence of the results, thegestrprogestin trial of the WHI was stopped ahead of
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schedule?® The FDA took notice and in early January 2003 ratedithat all estrogen and estrogen-progestin
products for menopausal use had to include a baxeding on their labels about the increased risheairt

attacks, strokes, blood clotting and breast caag®ng postmenopausal women.

3. Literature Review

Our paper is related to three strands of literatiirst, there are clinical trials estimating tifeets of
pharmaceuticals against a placebo on selected nesasiuhealth. For estrogen, Greendale et al. gj19@dy
the effect of estrogen and estrogen-progestin regjimgainst placebo on vasomotor symptoms. The btudy
Greendale et al. (1998) involves 875 postmenopausaen aged 45-64 years of age randomly assigned to
placebo and four different regimes of estrogenestbgen plus progestin. Symptoms are self repattede
and three years from the start of the trial. Afiee year each treatment option demonstrates a thpdsitive
effect against vasomotor symptoms compared to ptadsdditional evidence comes from Lennan et al.,
(2001) who conducted a meta—analysis of twentytoals ranging from three months to three year$ wie
primary objective to determine whether HRT regiraeseffective in treating vasomotor symptoms.
According to Lennan et al.’s (2001) results, HRhiighly effective in reducing the frequency of whekot
flashes compared to placebo: a 77 percent reductiennan et al. (2001) also finds that HRT is @ffes in
reducing the severity of vasomotor symptoms comptre placebo. Cardozo et al. (1998) conduct @ met
analysis using results of clinical trials, andheit study highlight the effectiveness of estrogethe
treatment of urogenital atrophy.

The second strand of the literature relevant tostunly relates health to labor market outcomes.

Currie and Madrian (1999) provide a review of sal/studies showing that health has a direct etiadabor

% Results for the WHI were not the first warningspaential hazardous effects of HRT. In fact, ingfist 1998 a
different randomized trial, the Heart and EstroBeogestin Replacement Study (HERS), using a sacfi@&63
women, found that hormone replacement therapyggsir plus progestin) did not reduce the rate oftlatacks in
women who had coronary disease (Watkins, 2007aed&tehers involved in the HERS trial also concluthedl HRT
almost tripled the risk of a blood clotting. HERSearch group also published the results of thaitysn theJournal of
the American Medical AssociatioHowever, results of HERS were taken very cautiobsth by the medical
community and by the public at large. As a matfdact, the number of HRT prescriptions continuedise after HERS
released the results of the trial.
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force participation. More recently, researchershstarted looking at women-specific biological fastthat
impact labor market behavior of women. For examigleino and Moretti (2009) have the merit to be fihst
to investigate whether part of the earnings gapden men and women might be driven by differenges i
biology. To this end, the authors focus on womefedfle age and use personnel data from a lagdiatt
bank to show that absences from work of women bdlwears of age follow a 28 day cycle, whereas
absences of men below 45 years of age and abseintesn and women above 45 years of age do nondchi
and Moretti (2009) interpret this finding as eviderthat the menstrual cycle increases female adxsism.
However, Rogoff and Hermann (2010) challenge tkealte of Ichino and Moretti’'s (2009) paper. Rogariid
Hermann (2010) find that Ichino and Moretti’s (2D@8sults are not robust to the correction of cgdirrors
or small changes in specification. Moreover, Rbgofl Hermann (2010) use data on teachers in New Yo
and do not find evidence that absence for womdartife age follow a 28 day cycle. Further evideocethe
matter is needed, because results so far only fmet&o occupations in two different countries, #rid not
excluded that there could be absenteeism or ather Inarket consequences (like hours of work,tqust
mention a possibility) due to the menstrual cyolether occupations and different institutionatiags.

The last strand of literature focuses on labor etaeffects of pharmaceuticals. A common finding in
this literature is the fast response in labor migblkedavior of individuals taking pharmaceuticafar
example, within this strand of the literature, Tiniurthy et al. (2008) using longitudinal data, fduhat
Anti-Retroviraf’ increases labor force participation of treatedviddials by 20 percent after six months and
increases weekly hours worked equal to 35 percent.

Pharmaceuticals used to treat mental health aceiassd with increased workplace productivity. For
example, Berndt et al. (1998) used a clinical frablving 635 clinically depressed patients toesss
subjective measures of work performance based tipatment with antidepressants within a twelve week
framework. Berndt et al. (1998) find that the n$antidepressants was associated with increadgelcsive

measures of work performance.

2 Medications for the treatment of infection by osiruses, primarily HIV.
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Garthwaite (2011) focuses on older individuals vjdtint conditions and studies the effect of
Vioxx—the primary prescription medicine taken bdiliduals with joint conditions before its removal
2004—on the labor supply of older Americans. Ushggremoval of Vioxx from the market in 2004 as an
instrument for Vioxx use within a panel frameworkréhwaite (2011) finds that Vioxx is associatedhvet
large increase in employment for older Americanthyaint conditions who would like to take Vioxx bu
who cannot take the medication because of its raifoym the market in 2004.

The most relevant study within this line of litena for our research is the work by Mvundura (2007)
who looks at the effect of the menopause transdimhHRT use on labor market outcomes. Mvunduea us
data from the National Longitudinal Survey of Younpmen for the period 1995 to 2003 and a fixedetffe
strategy with labor force participation as an oateo For Mvundura’s study, different menopauseditaon
dummies provide explanatory variables; menopauasssition dummies interact with a dummy variableagdqu
to one if the woman is currently using hormonestuiMiura (2007) divides women into several groups:
women in premenopause if respondents report tegthhve had a menstrual cycle within the 12 months
prior to the survey and have reported that theyateyoing through menopause. Respondents arsfidds
as perimenopause if they have had a menstrual ayttien the previous 12 months and report that they
going through menopause. Respondents are claka#ibaving surgical menopause if they report tdck
menstrual cycle within the previous 12 months ahéy have had surgery to remove both ovariesliFina
respondents are classified as being naturallypesibpause if they report that they have not had any
menstrual cycle within the previous 12 months, hastehad any surgery to remove their ovaries apdrte
that they have gone through menopause. Mvundstadsy shows that HRT use increases the labor force
participation of those in induced menopause (uggisal menopause) by 3.5 percentage points cordpare
women in natural post menopause. Mvundura (266&3% not find any effect of HRT use during other
menopause transition phases. However, the staedans associated with the interaction of hormase
with other phases of the menopause transitionamglarge, so no further inference can be drawhBit
use and labor market outcomes. A possible reagaghddarge standard errors could be the measuitemen

error associated with the classification of thesasgs of the menopause transition.
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Also, the FE methodology can only account for thehserved characteristics of women that are conhstan
over time. This may be problematic if there is reeecausality (e.g. women decide to work to hawdthe
insurance) or unobserved time-varying determinahtsmployment that are also correlated with HRT. Uise
this study, we employ a fixed-effects instrumentaiables strategy to isolate the causal effettRT use on

employment, overcoming this limitation of the fixeflects analysis.

4. Empirical Strategy

In this section we illustrate the empirical framekvave adopt to understand the effects of HRT use
on labor market behavior of middle-aged women. damh model below, we state the assumptions ndeded
identify the causal effect of HRT on the outcomadalzes. We start with modeling the relationshipaeen
HRT use and employmefitwith a simple OLS model. We then increasingly xele identifying
assumptions exploiting the panel nature of the,dattechnology of HRT and the institutional settingshaf
information released by the WHI.

Consider first a simple OLS specification:

Yo =0t HRT o+ Xa,+ yeao,;+¢& (1)

where the unit of observation is woman i ireimiew round t, where t represents roughly a ka5
months and wherg, is a dummy variable equal to 1 if the respondentesoi is employed in t anHRT,
is a dummy equal to 1 if woman i at time t uses HIX], are exogenous covariates, such as a panel-specific

linear time trend, cubic in age and region-spedfimmy variables; yeare dummy variables equal to 1 in

year t and are equal to 0 otherwise. The panelifspkoear time trend controls for learning withgach

% 1n our analysis we also estimate the effect of HRTdeflated hourly wages (using the same deflatsesl by Autor et
al., 2008) and hours on the sample of workers,wieatiefine as composed by women who never left egnpént in the
period under study, but our estimates were very@tipe.
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panel. In other words, there might be some chaimgasswering questions because the process ongetti
person accustomed to taking surveys makes himftaarge the way of answering the questions over time.
We model the effect of HRT use in period t as dfifigcthe outcome variable in period t because afence
in the medical literature (Watkins, 2007a) of thecl response to the drug—a decrease in the sewdrit

symptoms experienced during the menopause tramsitid the first years after menopause. In the OLS

framework aboveg, identifies the causal effect of HRT on employméihére are no other unobserved

factors that are correlated with woman i taking HRperiod t. Because we are estimating Equatiasiig
panel data, the OLS assumption of uncorrelatedribiahces across periods is especially unrealistisis
context, so that all estimates of Equation 1 abpresented in the next section, are calculateld evitors
clustered at the woman i level.

If HRT was randomly assigned among middle-aged wortteen it would be possible to believe that
a, represents the causal effect of HRT on employmentiddle-aged women. However, it is entirely

possible to imagine that HRT use among middle-agaden is heterogeneous perhaps because HRT use is
likely influenced by person-specific factors thet fixed over time and that are not measured irdate. For
example, different women might have different Helien the effectiveness of HRT drugs to begin with.

One way to overcome the time invariant nature ¢étogeneity across women is to use panel data model
and remove the constant component of bias in @& of a; in Equation 1.

The estimating equation in this case is:

Ye =¥+ HRT O + X 0, + yeao,+1z, 2

where J identifies the causal effect of HRT use in peri@shtemployment in t if there are no time varying
omitted determinants of employment that are cotedlavith taking HRT.

More formally, the identifying assumption for inpeeting 4, as the causal effect of HRT use on the

outcome of interest requires that the followingdsol
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E(7 |HRT, X,y , yea)=0, t=1,2,..; 3)

meaning that the expected value of the idiosyrnceatior term in period t is equal to 0 once conditig on
the individual fixed effect, HRT use, and the vahfieXs for observation i not only at time t busalin every
other time periodin the next section we present estimates of Equatiby clustering the standard errors at
the individual level. Although Equation 2 represeatstep forward compared to Equation 1, an absgnce
time-varying omitted factors, correlated with HR3eyshould not be assumed, even after conditianinge
fixed effects and other time-varying, observedafalgs. A possible solution to this issue is toarse
instrument that, after conditioning on the indivadifixed effect and the other exogenous variali¢es,
correlated with HRT use, but does not belong tcsthéctural Equation 2. A first possibility is tige the
timing of the release of information of potentialzardous effects of HRT use in July 2002 as anumsnt
for HRT use among older women. Because employnsenfluenced by several time-varying factors, wstfi
identify a group that faces the same shocks itather market outcomes faced by older women butdhas
not use HRT. The identifying assumption here is, thffer conditioning on the fixed effect and thbey
control variables, data from the control group calrfor the part of employment trends that are tufactors
other than the release of information from the WWNE identify such control group in women between 28
and 39 years of age. To make sure that pre-trenteioutcome variables, in a conditional sensetha
same for women between 28 and 39 years of age amebetween 40 and 60 years of age, we use the
March Current Population Survey from 1998 throu§f2, which has the strength of a very large sasipe
and therefore allows us to use a high power teshfbequality of pre-trends in employment betweleler
and younger women. We decided to test young womten their late twenties (28-39) as a control group
because by that age most women have completecethaiation.

In order to test the equality of the pre-treatniestds in employment between younger and middle-

aged women, we use the following specification:
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y, =a+Z _,h year+ c youngerfemales d X', g year youngerfemalg (4)

whereyoungerfemalg is a dummy variable equal to 1 if the woman isveetn 28 and 39 years of age and it

is equal to O otherwise, and, is a series of variables that matches as closghpssible the variables in

equation (1) and (2), namely a cubic in age ansbregummies. The test of equality of pre-trends in
employment between women between 40 and 60 yeageodind women between 28 and 39 years of age is a
test that the goefficients in Equation 4 are jointly not statiatly significantly different from zero.

We find that we cannot reject the joint equalitytof the g, coefficients” so we can conclude that
women 28-39 are a good control group for women @@s6 employment. We therefore implement the Fixed
Effect Instrumental Variable (FEIV) framework exipled below.

The first stage, the reduced form, and the strateguations are given by the following

specifications, respectively:

HRT, =6, + Post* Oldenl, + Xy, + yeaw,+¢, (5)
Y, =6, + Post* Oldgrd, + X¢,+ yegp,+¢, (6)
Yo =@ +HRTA+ X+ yeap+¢ @)

We propose to use as an instrument for HRT usatbeection of two dummy variables, a dummy varabl
equal to 1 for the period after July 2002 and Qlierperiod before July 2002, namely Pastd a dummy
variable equal to 1 if the observations is betwé@and 60 years of age, namely Older

To be a valid instrument for the endogenous vagiabinterest, the interaction of Paatd Oldeyin
Equation 5 must be correlated with HRT use oncdlit@ning on the Fixed Effect and on the other

exogenous variables. Equation 6 explicitly highiggthe exclusion restriction (Angrist and Imbet394)
assumption, i.e. the instrumeROst L Olderis valid if, conditional on the fixed effect ancetbther

covariates, the only mechanism through which timintj of the release of the information on potential

% The p value of the F test of equality to 0 of toefficient gis between 0.1970 and 0.2561 depending on the
specification.
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hazardous effects of HRT is significant in the remtliform equation is due to the effect of the tomif the
release of information on HRT use among older warteguation 6 is akin to a difference in differesice
framework where the data from the sample of wonetwéen 28 and 39 years of age control for thegfart
changes in employment due to factotiser thanthose due to HRT us€Finally, Equation 7 is the structural
equation.

A sufficient exogeneity condition for consistentiestion of A in Equation 7 within a Fixed Effect

Instrumental Variable framework requires (Wooldadg010):

E(¢, | Post OOlder, X, yearq ) =0 t=1,2,..; 8)

Under the above assumptions, the FEIV estimatkheo$tructural parametel in Equation 7 identifies the
causal effect of the use of HRT among middle-agedhen.

The framework above can still seem too unrealisticause it assumes a common response to the
information from the WHI. The assumption is ratharealistic because different women might respond
differently to the same information, or their plojans might do so. Because HRT drugs are preguoript
medicines, HRT purchase and presumably HRT usthanesults of a joint decision making process
involving the woman'’s decision and her prescriphgsician’s decision. Although the medical literat
consistently highlights the benefits of HRT usedften menopause-related symptoms (Watkins, 2007a),
there is large variability in doctors’ prescribipatterns even when evidence based medicine leitties |
doubts on the efficacy of a drug. A famous exaniptlbe lack of universal prescription patterns etgb
blockers following a heart attack (Skinner and tai2005).

To take into account this heterogeneity, here werekthe above framework by allowing the
heterogeneous response of older women to the eetdasformation of potential hazardous effect$i&T

drugs. We have a binary instrument and a binarpgedous variable in our setting. We can then thimbut

30 We took out women between 28 and 39 who took HRduir sample as those reaching menopause at suoly yge
are rare. There were only 180 observations amonmgema28-39 taking HRT in our sample.
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dividing older women in four hypothetical groupgpending on their response to the instrument
Post JOIder. We borrow the jargon of Angrist and Imbens.,94)to identify four groups that respond

differently to the instrument. First, the group‘cdmpliers” in our application are women who, irsehce of
the release of information of potential hazarddteces of HRT, would take HRT drugs, but who respém
the release of information of potential hazarddtexes of HRT use by not taking HRT. The secondugrof
women, the “always takers”, are women who resporttié same information by continuing to take the
hormones after July 2002. The third group, the &ndakers”, are those women who, independentlycmn h
helpful or hazardous HRT drugs are, would neverHR&. Finally, the last group, who Angrist and lenis
(1994) call “defiers”, are women who increase HRE after the release of information of potential
hazardous effects of HRT. Here we think it is oseble to assume that there are no defiers, naneely
assume that if the instrument changes the probabflHRT use for some older women, it does saafbin
the same direction (this is the monotonicity asgionmf Angrist and Imbens, 1994). Finally, wewase the
existence of compliers. Within the above framewdk, IV estimate of the structural paramefein
Equation 7 can be interpreted as a Local Averagatiitent Effect, i.e. the causal effect of HRT us¢he
outcome variable of interest for the sample of clieng It is this interpretation that we supporour

application.

5. Data

We use two sources of data to conduct the empaitalysis. The first one is the Household
Component of the Medical Expenditure Panel Surdig®S), a comprehensive, nationally representative
survey of the U.S. civilian non-institutionalizedgulation. Respondents in MEPS are surveyed aheirt
medical care use, health related behavior, perddiealth status and expenditures over a periogaf/ears
through five interview rounds. Moreover, MEPS saywrespondents on their labor market behavidhaio
information on employment, hours of work and wagesavailable in MEPS in each interview round. For

our study we use MEPS Household component for p&hahd 7, spanning years 2001-2003, because the
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two panels are the ones that have information spardents before and after the release of infoomati
potential hazardous effects of HRT. Our sampléesstample of women between 28 and 60 years ofTége.
sample of women between 28 and 39 years of agesas/a control group and we are mostly interested
the effect of HRT on employment of between 40 ahgéars of ag, recalling that the medical literature
view that age range as the period in which the sgmg of discomfort due to the menopause transéiah
early years of menopause are most likely to happélink the annual Full Year Household Component
consolidated data files of MEPS with the separataial files with information on the prescription dignes
purchased by the respondent in each round togeittethe three digit International ClassificatiohRisease
Codes 9 (ICD9) denoting the medical classificatiodes of the conditions for which each prescription
medicine is purchased by the respondent. The @analysis of the prescription medicine componédnt o
MEPS is the individual prescription for each reggent in the calendar year. In our analysis we count
respondents as using HRT if at any time during¢iued respondents report to have purchased atdeast
HRT products.

In order to successfully link HRT prescriptionsiwihe MEPS household component we need to
identify which are the HRT prescription medicinesitable on the market during the period consideiat:
find this information in the Physician’s Desk R&fiece Companion Guide (PDRCG), regarded as oneof th
most respected and used handbooks by physiciankif\a/a2007a) to select medications for their pate
The PDRCG is an annual publication that lists urider Therapeutic Indications Index’ the medicasion
according to the conditions for which they are @adied. Under the label “Menopause, Vasomotor Symgt
of”, brand names and generics for drugs that cortaimones to treat menopause are listed.

The final dataset contains information for eaclpoesient on labor market behavior and HRT
prescriptions. As such, it is a very suitable datarce to explore labor market behavior of middjeeh

women following the release of information on teeuits of WHI.

31 http://familydoctor.org/online/famdocen/home/wortreproductive/menopause/125.html.
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6. Summary statistics

Table 1 reports summary statistics for selectebbas for the pre July 2002 period for women aged

between 40 and 60 years of age and women ageddre®@ecand 39 years. Table 1 shows that the twagpgrou

of women have similar employment levels and edonatiattainment. Also, the fractions of married vesm
are similar for the two groups. Table 1 also shtvas$ 15.7 percent of observations among womemd(8
take HRT in the period before July 2002. Tablepres information on the three digit ICD9 codeshaf
conditions associated with HRT prescriptions wanidied in the PDRCG. Table 2 highlights that 25.3
percent of observations of women between 40 angéfs of age report the use of HRT for menopause
syndrome. Also, 6 percent of women indicate theafid¢RT associated with the three digit ICD9 codeéd
for isolation and other prophylactic measures”,alihin the more detailed category includes a 4 d@i9
code that associates HRT use to post menopausariptéeons and “other endocrine disorders”. Finadl
substantial fraction of observations, 36 percémtjcate the use of HRT associated with the thigit cbde
v68 “encounters for administrative purposes”, aecththt does not really reveal much about the ciomditfor
which the drug was purchased. A search for theyi4 KED9 codes associated with v68 reveals thaesadb8
might include, for example, the code v68.1 callsdiies of repeated prescriptions”, which is caestsvith

HRT being a medication that is repeatedly purchagtiter than a prescription purchased only onciaby

respondents. Because we looked at the PDRCG ttfiddre drugs prescribed for menopause symptords an

because the 3 digit ICD9 codes in MEPS are notiisistent with the prescribing of HRT for disturbasc
related to the menopause transition, in our aralysi include HRT use independently on the conditfon

which the respondent reported the medication weascpibed.
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7. Estimation Results

7.1 Employment, all Sample

Estimation results for all models discussed ingtevious section are presented in Tables 3, 45and
OLS estimates ofy, from Equation 1 in row 2 in Table 3 are very diéfet, depending on the control
variables included in the estimating equation. @hly statistically significant estimate at conventl levels
is the estimate ofy; in column 2, row 1 of Table 3. The point estimat@égative, suggesting that the use of

HRT drugs is associated with a decline in employmaemong middle-aged women. The magnitude of the
point estimate suggests that the use of HRT dsugssociated with a decline in the fraction of rdelbed
women working equal to 4.7 percéhtHowever, OLS estimates that include a cubic & amd a cubic in
age and region dummies, change the picture. Hnerpaint estimates and associated standard effrtre o
HRT-use dummy presented in columns 3 and 4, roivThble 3, it is impossible to understand whetbage
conditioning on the exogenous variables, theraniseffect of HRT use and labor supply among middjed
women. In fact, even if the estimates are positive large standard errors do not allow us tousleh
potentially negative effect of HRT use on employmen

The above scenario changes when we estimate Equati®he point estimates of the HRT dummy

o, are reported in columns 2 to 4, row 1 of Tabldrtlependently on the specificationdjsvery precisely

estimated and the magnitude of the estimates, uhdd¥ixed Effect identifying assumptions, suggeat

HRT use causes an increase in the fraction of midded women who are employed equal to 2.33 peficent

321n Table 1, column 2 row 1 the fraction of womdh6D employed during the period considered is 71.62
Therefore, the point estimate on HRT of column Zalfle 3 translates to a decline equal to 4.7 pe(d®0/71.62
*3.37=4.7) in the fraction of women 40-60 who aneptoyed.
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the most conservative cagéUnder the Fixed Effect assumption then, HRT diygsear to contribute to
keep middle-aged women at their jobs, althoughetfext seems to be quite small.

Turning now to the enriched framework of the Lo&akrage Treatment Effect estimates, Table 5 in
row 2, columns 2 to 4 reports the point estimatkthe standard error of the first stage. From &&blve see
that the release of information of potentially halpais effects of HRT drugs is negatively and diatifly
significantly related to HRT use among older womEme F-statistics associated with the excluded
instrument is equal to 57.33, in the most consamatase in column 4. The IV estimates are pregantthe
bottom part of Table 6 and are all statisticalyngficant at the 10 percent level. The sign of Mestimate is
the same of the FE estimate, namely HRT drugs Agasitive causal effect on the relevant population
our preferred interpretation of the IV estimatendscal Average Treatment Effect, the relevant petjmn is
the population of compliers, i.e. those women wionld take HRT but who refrain after the releaseestilts
from the WHI study. Therefore, the FE and the LAGSfimates presented in Table 6 are not directly
comparable. The most conservative LATE estimaterted in column 4, row 7 of Table 6 suggests thafTH
use increases employment among the sample of canmiply 25 percentage points, which is a quite
substantial effect. In order to calculate the fracbf women between 40 and 60 years of age who are

compliers we first introduce some notation.

Let us defindHRT; dummy equal to 1 when the instrumPuts}, * Oldey is equal to 1 and 0
otherwise and let us defindRT, a dummy variable equal to 1 whéosf, * Oldey is equal to 0HRT,;
tells us whether an observation would use HRT affterelease of information of potential hazardeffiscts
of HRT, andHRT;; tells us whether an observation would use HRT rleetioe release of information of

potentially hazardous effects of HRT use. The mamigtty assumption says that although some people

might not be affected by the instrument, all tha$® are affected are affected the same way. Ukiaglbove

notation, in our application the monotonicity asgtion means thaHRT; < HRT; for all i. Given

%3100/71.62%1.67=2.33
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monotonicity, the size of the complier populationaang observations between 40 and 60 years of agbeca

calculated using the following formula (Angrist aRischke, 2008):

P[HRT, > HR]] = E HRT> HRT = [E HRIT- [ E HRE

E[HRT, | Post* Olde=0]- E HRT Pgst Oldet] ®)

Using the notation aboveE[ HRT; | Post* Older0] is equal to 0.1571 of observations of women

between 40 and 60 years of age, &jdHRT, | Post* Older1] is equal to 0.1019 of observations of

women between 40 and 60 years of age; namely ceraie 0.0552 of observations of women between 40
and 60 years of age. Combining this estimate watila flom the Census taken between 2001 and 2003, of
40,908,095 women between 40 and 60 year of agealwalate that the size of compliers women betwken
and 60 years of age is equal to 2,258,126 womemeleet 40 and 60 years of age.

To conclude this section, we must stress that werggasuring the short term impact of HRT use on
employment for complier women and this effect carvéry different from the longer term effect. For
example, women who stop using HRT after July 20@ghtrfind menopause symptoms very hard to manage
without the help of the drug in the short term imight be able to cope with menopause symptomsaver
longer period of time than the one in our datansgguently, women might not be employed in thetsiuor
but might be employed in the longer run. Alsogim data we do not know whether women who are not
employed are actually unemployed or are out ofdher force. Perhaps women who are not employehinvit
the time frame of our data are looking for a negsldemanding job. If these women have not fob@aéew
job within the time frame of our data, then theg egcorded as not employed in our data, but th&ius as

not employed might only be temporary.

7.2 The Health Channel

Why did middle-aged women decrease their employrmafter the WHI results were released?
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We support the idea that the health of the complieup of women declined after July 2002 and
forced women out of employment.

We find support for this interpretation mainly metmedical literature in a study published in 2605
theJournal of the American Medical Associati@ckene et al., 2005) that interviewed the stualyigipants
in the Women Health Initiative Study eight to twelmonths after stopping HRT use and investigated a
variety of health outcomes, including vasomotor gtoms, pain and stiffness, depression, feelingltire
difficulty sleeping and bloating or gas. Ockenale{2005) find that 21.2 percent of former HRErgsand
only 4.8 percent of placebo group respondents éxpeed moderate to severe vasomotor symptoms. The
results were even more striking when conductingatimysis on women who—at the start of the WHI-ria
more than five years before the Ockene et al. (R68Qly—reported moderate-to-severe vasomotor
symptoms: 55 percent of women in this group compsre?1.3 percent of women on placebo experienced
moderate to severe vasomotor symptoms 8 to 12 meafihr they stopped using HRT. Women studied by
Ochene et al. (2005) are older than the typical aomho begin HRT use for symptom management, so
results on those women are not immediately apdéctbcomplier women between 40 and 60 years af age
However, women in the group studied by Ochene. €280D5) who experienced moderate-to-severe
vasomotor symptoms at the beginning of the WHInaoee likely to be comparable to the typical woman
starting HRT use for vasomotor symptoms manageriéii.fact suggests that findings on relapse of
moderate-to-severe vasomotor symptoms among worherexperienced moderate-to-severe vasomotor
symptoms at the beginning of the WHI are suggestivaelikely similar outcome among complier women
between 40 and 60 years of age, the focus of adystOchene et al. (2005) also find that espegcialnger
women in the sample, those between 55 and 60 géage, were also more likely than older women to
report more frequent emotional or neurological sgnys, headaches, breast tenderness and vaginal
symptoms.

We also find some evidence on health deterioraioong women 40-60 by looking at health related

variables in MEPS and in the National Health andriion Examination Survey (NHANES). In MEPS, we
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find that there is an increase in the fraction ofiven between 40 and 60 years of age that repb# bo fair

or poor mental health equal to 5.3 percent in @véogd after July 2002 ( from 9.23 to 10.1).

Alternatively, there is a slight decline in the sawariable among women between 28 and 39 yeargeof a
(from 6.4 to 6.23 percent of women between 283thgears of age reporting to be in fair or poor takn
health)** More to the point, data from the NHANES$rom 1999-2004 suggests that 16.55 percent of wiome
between 40 and 60 years of age had a physical aimaneémotional problem keeping them from working a
job or business after July 2002, compared to 1pe86ent before July 2002. Yet, only 5 percent ofngn
between 26 and 39 years of age had physical, menéshotional problems keeping them from working at
job or business compared to a virtually unchangatistics (5.25 percent) before July 2002. Alberé has
been an increase after July 2002—from 7.26 petoetd.29 percent—in the fraction of women betwe@n 4
and 60 years of age who feel limited because €itdify remembering or because they experienceopsrof
confusion. On the contrary there has bededineafter July 2002—from 3.73 percent to 3.24 percent—
among women between 28 to 39 years of age whdifidedd because of difficulty remembering or be@us

they experience periods of confusion.

7.3 Effects on Employment by Specific Health Condit

In this section we try to understand whether tiveae a differential effect of HRT use according to a

specific health condition. Keeping in mind that #WHI found that HRT use increased risk of heasedse,

breast cancer, stroke and blood clotting, we ingatt whether the group of compliers, i.e. womeat th

34 We do not study health as an outcome becauseérdistBPS are not particularly suitable for that. §'t§ mainly due
to two reasons. First, there is a question askedeoybody in all rounds in the period we studyt tieks respondents to
report their general health status, but the wordifidpe questionnaire reads: “I'd like to talk abRERSON)'s health. In
general, compared to other people of (PERSON)'svageld you say that (PERSON)'s health is excellesity good,
good, fair, or poor?” We believe that the wordifdlee question might not allow us to detect meafuihghanges in
health. Consider for example the case of a perdamhefore July 2002 reports to have good healtiwiat does feel
worse after July 2002 compared to the period befbshe perceives that people of her own age bis@worse health
she might simply (as the question instructs heldpincorporate the worsening of other people’dthéa her reference
point and still report that she feels in good Healt

Second, MEPS does ask other health related qusshanthose are asked only in two rounds and threing of the
questionnaire changes between rounds, making thasstions unusable for us. Differently, NHANES digs we use
here are consistent across survey years.

% NHANES data are described in the Appendix.
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stopped taking HRT because of the WHI but wouldeheantinued taking HRT otherwise, is more numerous
among women with a condition that makes them mooagto breast cancer, heart disease, stroke and bl
clotting (both independently increasing the risttdas for heart attack). This group should alsceHagen
particularly attentive to the results from WHI, bese they have a condition associated with breaste,
heart disease stroke and blood clotting, so thgihtiiave perceived that taking HRT for them isipalarly
dangerous. If this is true, then it is reason#édlkexpect that compliers are more numerous amasg@tbup
of women. For breast cancer the main risk factmrsagamily history of breast cancer or having hezhst
cancer before. In the Medical Condition file of MERe can identify whether the person has a personal
history of cancer or whether the person has biaster during the rounds of the panel we consitferfind
information on women who have had strokes, or winetbeen told by a doctor that they may have heart
conditions in the Household Component file of MERS the same dataset we are able to identify vereth
woman has ever been told by a doctor that shersuffam hypertension, a major risk factor for hetisease,
stroke and blood clotting. The Household comporéMEPS also identifies people who have been tgld b
doctor that they have emphysema. Emphysema isaofyfoing disease characterized by shortness aftbre
Emphysema is called an obstructive lung diseasausecthe destruction of lung tissue around smséies,
called alveoli, makes these air sacs unable to theld functional shape upon exhalation. It i®nfcaused
by smoking or long-term exposure to air pollutidfany people with emphysema also have chronic
bronchitis. Complications of emphysema can inclpleumonia, collapsed lung, and heart problems;
therefore we include people with emphysema amonglpewith a condition that makes them prone to
develop heart disease.

We also can identify in MEPS people who take aspxiery other day. Taking aspirin every other
day is not an innocuous preventive care meastltself, because aspirin can cause gastric hemagrsagit
is quite likely that people who take aspirin regiyldave been identified as those particularlyisit of heart
attack. Because the Full Year Household Comporfed&S does not have information on other important
conditions that represent major risks for heatat®, stroke, and blood clotting, we use the Médica

Condition file of MEPS to look for them. The Medi€ondition file of MEPS is an annual file, where
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respondents report any medical condition they liawang the year. The file can be linked to the otM&PS
files via the person identifier. Table 6a showsftaetion of people with a series of conditionst timake
respondents particularly at risk of heart attatigke or blood clotting. For all three outcomesatiattack,
stroke, blood clotting), having had a previous egésof the outcome increases the chance of exparegit
again. Unfortunately, the information on whether gerson has ever suffered a blood clot is notataiin
the Household Component file of MEPS, so we cag mlly on the information reported in the Medical
condition file where we can see those who repdddtive had a blood clotting during the time frashéhe
panel they belong to. Actually, none of the obagons of women between 40 and 60 years of agetsefumo
have ever had a blood clotting in the time framéhefpanels we use. Other conditions that incréeesesk
of heart attack, stroke or blood clotting are aleblisted in Table 6a because there was neithgrenin the
sample with the condition within the time frameoofr sample, nor a sufficient number of people sirftg
from each conditiof® About half of the sample, 47.9 percent of wometwben 40 and 60 years of age,
suffer from any of the conditions listed in Tabked report that they take aspirin every other déme most
common condition is hypertension, but a large foecof women also report to take aspirin every pthey.
The fraction of women between 40 and 60 years efvéth any of the conditions in the Table 6a whoeve
employed before 2002 is 65.91 and the median dse. Bifferently, 77.67 percent of women withoutyanf
the condition reported in Table 6a were employddree2002. Perhaps, at least in part, the higher
employment rate of this group of women comparetthiéogroup of women without any of the conditions
reported in the table is due to age. In fact, tleglian age of the group of women without any ofttealth
conditions listed in Table 6.a is only 46.

Table 6¢ reports the estimates of Equation 1 oséngple of women with any of the conditions

reported in Table 6a where women aged 28-39 agtasa control group. Columns 2-4 of Table 6¢ repor

% For example, the main condition associated withdased risk of blood clotting,-besides having &gevious
episode of blood clotting- is Deep Vein Trombo&¥/)
(http://www.nhlbi.nih.gov/health/dci/Diseases/pe/psk.htm). There are only 15 observations in our sample stith
a condition in the time frame of the sample. Sinylaatrial fibrillation, atherosclerosis, fibromusar dysplasia and
Patent Foramen Ovale (PFO) are conditions thaease the risk of stroke. These are all chronic itiond
(http://www.stroke.org/site/PageServer?pagenamexiGkly 5 observations had atherosclerosis; nak h
fibromuscular dysplasia and none had PFO.
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OLS estimates and, as it was the case for estimaté®e entire sample of women 28-60 reported b3,
only the simplest specification is statisticallgrsficant at the 5 percent level. However, the nitagie of the
OLS estimate for this group is larger than the @k8mate presented in the previous subsectiomdt the
OLS baseline model estimate says that HRT usesacaed with a decline in employment equal to 7.17
percentage points, or 10.88 perééirt employment for women between 40 and 60 yeasgefwith any of
the conditions in Table 6a. When we add other cbrtariables OLS estimates are very imprecise.
Alternatively, when Equation 1 is estimated onghmple composed of women aged 40-60 without any of
the conditions reported in Table 6a and women 2§e89, the baseline OLS estimate reported in cotutin
4 row 2 of Table 6f is positive and statisticaligrsficant, suggesting that HRT is associated \&ithincrease
in employment for this group of women equal to 2edicentage points. The fixed effect estimatesHer t
sample composed of women aged 40-60 with any ofahditions in Table 6a and women 28-39 are redorte
in Table 6d and are always positive and statidyicadinificant at the 5 percent level. The pointiraate for

the Fixed Effect model for the sample composedahen aged 40-60 without any of the conditions ibl&a
6a and women aged 28-39 reported in Table 6g aitiygobut are never statistically significant. 3hio our
interpretation, is suggestive that, once conditigron the fixed effect and the other control vddabthe
effect of HRT use is stronger for the sample of warbetween 40 and 60 who suffer from a conditian th
make them particularly at risk of heart attackpletror blood clotting.

Table 6e reports the estimates of the main parametd&quations 5-7 where the sample is composed
of the sample of women aged 40-60 with any of traditions listed in Table 6a and women aged 28F8@.
first stage is very precisely estimated , suggggtiat after July 2002 there has been a declitlgeifiraction
of women using HRT equal to 4.21 percentage pdintise most conservative case of column 4. The only
LATE estimate that is statistically significantpoeted in Table 6e, column 1 and suggests that EfRiEes
an increase in employment for complier women age@@equal to 26.7 percentage points.

Table 6h reports estimates of Equations 5-7 fostmple of women aged 40-60 without any of the

conditions in Table 6a and the sample of women 28e89.The first stage is very precisely estimagdd.

37(100/65.91)* 7.17=10.88
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estimates of Equation 5 are statistically significat the 1 percent level, suggesting a declindRT use.
However, the LATE estimates are never statisticgilipificant for this sample.

Using Equation 9, we can provide an estimate obibe of the complier population among women
between 40 and 60 years of age who suffer fromoditlye conditions listed in Table 6a. In this case

E[HRT, | Post* Older0] is equal to 0.1979, anH[ HRT; | Post* Older1] is equal to 0.1291,

which says that 0.0688 of observations of womewdeh 40 and 60 years of age with a condition are
compliers. From Table 6a we see that 0.4779 of wobstween 40 and 60 years of age possess the
conditions listed in Table 6a; namely, using Cergata between 2001 and 2003, 19,594,977 women eetwe
40 and 60 years of age suffer from any of the didi listed in Table 6a. We count that 1,348%184men
between 40 and 60 years of age with any of theitiond listed in Table 6a are compliers.

We can perform the same calculation for women betw) and 60 years of age who did not suffer
from any of the conditions listed in Table 6a. WeWw that 0.521 women between 40 and 60 years oflidige
not suffer from any of the conditions listed in T@ba. Using Census data, this means that 21,383,11

women between 40 and 60 years of age did not siuffier any of the conditions listed in Table 6a. The
estimates off[ HRT, | Post* Older0] and E[HRT; | Post* Older1] are, respectively 0.1187 and

0.0747: namely 0.044 of women between 40 and 66 \daage without any of the conditions listed mble

6a are compliers, namely 937,777.

8. Conclusion

All women, if they reach a certain age, experigieeend of their reproductive years. During that
time a large fraction of them experience unpleasgmiptoms that, in some cases, last for severasyfa
affordable and effective treatment for those symattas existed since 1938 in the form of HRT. Hoesd

HRT impact the employment behavior of middle-agetnen? We find a large effect of HRT use versus non-

38 0.0688*19594977=1,348,134.
3°0.044*21,313,116=937,777.
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HRT use on short-term employment of women betwdéeantl 60 years of age who stop taking HRT after
July 2002 but who would have continued to takd#eat negative results of the WHI. The evidencegssiz
that, at least in the short run, HRT helps womestay employed.

Given the shrinking of cohort sizes and the foaus$rging to keep older workers in the labor market
as long as possible, uncovering the effects thaligaktreatments on achieving this goal is a migpic in

the research agenda.
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FIGURES

Figure 1: Fraction of Women 40-60 Taking HRT
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Note: Data are from the Medical Expenditure Paneley, years 1998-2004. A woman is counted as gakin
HRT in year t if in any interview round in yearhesreports any HRT purchase.

Figure 2: Fraction of Women 40-60 Employed*
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Note: Data are from the Medical Expenditure Paneley, years 1998-2004. A woman is counted as
employed in round t in year t if she results emptbgither at the interview date or is employedrduthe
round t reference period or has a job to retumat the interview date.
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Tablel
Summary Statisticsfor Selected Variables before July 2002,
Women Aged 40-60 and Women Aged 28-39, M EPS 2001-2002
Women Aged 40-60 Women Aged 28-39

Fraction employed 71.64 72.41
Fraction Married 63.25 65.02
Fraction with No degree* 18.94 19.61
Fraction with High School Degree or 50.17 48
Equivalent

Fraction with a College degree 14.13 18.11
Fraction with More than a College degree  16.33 a4.0
Fraction Taking HRT 15.7 0

Fractions are weighted using longitudinal weighfiie education categories refer to the highest
degree the woman has obtained wherfirst entered MEPS.

Table2
Conditions associated with HRT use, Women Aged 40-60, M EPS 2001-2003
ICD9 Condition associated to Fraction of conditions Fraction of conditions associated
code each ICD9-3 digit code associated with purchase of with purchase of HRT among
HRT among observations of observations of working women
women who are 40-60 in who are 40-60 in panels 6-7
panels 6-7
259 Other endocrine disorders 15 14.15
627 Menopausal and 25.3 27.82
postmenopausal disorders
v.07 Need for isolation and 6 6
other prophylactic
measures*
v.68 Encounters for 36 37.5

administrative

purposes**

*one of the 4 digit codes associated with this ¢ionlis postmenopausal HRT.
** includes the 4 digit code v.68.1 that are issabsepeated prescriptions.
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Table3
OL Sestimatesfor employment, Women Aged 28-60, M EPS 2001-2003

HRT; -0.0337823** 0.0017099 0.0074715
(0.0087704) (0.0091641) (0.0091438)

Linear trend for round for each panel  Yes Yes Yes

Year dummies Yes Yes Yes

Cubic in Age No Yes Yes

Region dummies No No Yes

N*T 41182 41182 41182

All estimates use the panel longitudinelghts. Standard errors are in parenthesis.
Standard Errors are clustered at the iddal level.***denotes significance at the
percent level

Table4
Fixed Effect estimates of Employment, Women Aged 28-60, M EPS 2001-2003

HRT; 0.0180757** 0.0167548** 0.017367**
(0.0073862) (0.0073998) (0.007416)

Linear trend for round for each panel  Yes Yes Yes

Year dummies Yes Yes Yes

Cubic in Age No Yes Yes

Region dummies No No Yes

N*T 41182 41182 41182

All estimates use MEPS longitudinal weights. Staddarors are in parenthesis and are clusterdteat t
individual level.**denotes significance at the Sgent level.



Table5
Local Average Treatment Effect Estimates of Employment,
Women Aged 28-60, M EPS 2001-2003

First Stage

Post*Older; -0.035531 1***

(0.0042729)

-0.035534***
(0.0047041)

Linear trend for round for each panel  Yes Yes

Year dummies Yes Yes

Cubic in Age No Yes

Region dummies No No

Reduced Form

Post*Older; -0.0105573**  -0.0092022*
(0.0053773) (0.0049658)

Linear trend for round for each panel  Yes Yes

Year dummies Yes Yes

Cubic in Age No Yes

Region dummies No No

Local Average Treatment Effect

HRT; 0.2971296* 0.2589683*
(0.155165) (0.143857)

Linear trend for round for each panel  Yes Yes

Year dummies Yes Yes

Cubic in Age No Yes

Region dummies No No

N*T 41182 41182

-0.0356523*+*
(0.0047086)
Yes

Yes
Yes

Yes

-0.0089313*
(0.0049531)
Yes

Yes
Yes

Yes

0.2505103*
(0.1422627)
Yes

Yes
Yes

Yes
41182

***19% significance, **5% significance, *10% signidance. All estimates use MEPS

longitudinal weights. Standard Errors are in pdresis and clustered at the individual level.
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Table6a
Fraction of Women Aged 40-60 and Women Aged 28-39 with health conditions
associated with heart disease or heart diseaserisk and stroke, M EPS 2001-2003

Women 40-60 Women 28-39
Hypertension 0.3138 10.16
Coronary Heart Disease 0.0219 0.0031
Angina 0.0235 0.0029
Heart Attack 0.02 0.0029
Other heart condition 0.089 0.0414
Stroke 0.0257 0.0054
Emphysema 0.0132 0.0021
Take aspirin every other day  0.207 0.0647
Diabetes 0.0315 0.0112
High cholesterol 0.0296 0.0061
Breast Cancer” 0.03 0.009
Any of the above 0.4790 0.1944
N 25543 15510

Data are from the Full Year Household ComponeB&PS.
Fractions are weighted udonggitudinal weights.” Indicates that the womas ha
breast cancer or a famiktdriy of cancer.



Table6b
Fraction of Women 40-60 with health conditions associated with heart disease or heart diseaserisk and
stroke or breast cancer risk who take HRT before and after July 2002

Before July 2002  After July 2002 N before N after
Hypertension 0.1945 0.1254 5343 2762
Coronary Heart Disease 0.164 0.165 372 187
Angina 0.2141 0.1324 397 204
Heart Attack 0.1273 0.1381 330 181
Other heart condition 0.24 0.18 1474 808
Stroke 0.1763 0.1627 448 209
Emphysema 0.2462 0.1068 233 103
Take aspirin every other 0.244 0.1393 3359 1946
day
Diabetes 0.0688 0.0467 509 200
High cholesterol 0.2348 0.1169 511 248
Breast Cancer® 1.54 7.69 65 13
Any of the above 0.1979 0.1291 8,028 4,207

Data are from the Full Year Household ComponeMBPS.Fractions are weighted using longitudinal
weights. Mndicates that the woman has breast camafamily history of cancer.
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Table 6c
OL Sestimatesfor employment, Women Aged 28-60, with Women Aged 40-60 with any of the
conditionslisted in Table 6a MEPS 2001-2003

HRT; -.0716823** -.0133863 -.0103736
(.0117864) (.0125482) (.0124991)

Linear trend for round for each panel  Yes Yes Yes

Year dummies Yes Yes Yes

Cubic in Age No Yes Yes

Region dummies No No Yes

N*T 27776 27776 27776

All estimates use the panel longitudinelghts. Standard errors are in parenthesis.
Standard Errors are clustered at the iddal level.***denotes significance at the 1 perciavel.

Table6d
Fixed Effect estimates of Employment, Women Aged 28-60, with Women Aged 40-60 with any of the
conditionslisted in Table 6a, M EPS 2001-2003

HRT; .0183872* .0164997** .0165339**
(.0081718) (.0081323) (.0081488)
Linear trend for Yes Yes Yes

round for each

panel

Year dummies Yes Yes Yes
Cubic in Age No Yes Yes
Region dummies No No Yes
N*T 27776 27776 27776

All estimates use MEPS longitudiwaights. Standard errors are in parenthesis and ar
clustered at the individual lev&ti&notes significance at the 5 percent level.
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Table 6e

Local Average Treatment Effect Estimates of Employment, Women Aged 28-60,

with Women Aged 40-60 with any of the conditionslisted in Table 6a, M EPS 2001-2003

First Stage
Post*Older; -.0464515%** -.0421466*** -.0421389***
(.006969) (.007271) (.0072722)
Panel specific linear trend Yes Yes Yes
Year dummies Yes Yes Yes
Cubic in Age No Yes Yes
Region dummies No No Yes
Reduced Form
Post*Older; -.0124293* -.0095847 -.0093692
(.0070748) (.0067066) (.0067631)
Panel specific linear trend Yes Yes Yes
Year dummies Yes Yes Yes
Cubic in Age No Yes Yes
Region dummies No No Yes
Local Average Treatment Effect
HRT; .2675756* 2241678 .2223395
(.1565211) (.1645985) (.1646065)
Panel Specific linear trend Yes Yes Yes
Year dummies Yes Yes Yes
Cubic in Age No Yes Yes
Region dummies No No Yes
N*T 27776 27776 27776

***1 9% significance, **5% significance, *10% signifance. All estimates use MEPS longitudinal weights.
Standard errors are in parenthesis and clusteithe @dividual level
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Table 6f
OL Sestimatesfor employment, Women Aged 28-60, with Women Aged 40-60 without any of the
conditionslisted in Table 6a M EPS 2001-2003

HRT; .0242748** .0217999* .0212636
(.0124037) (.0129888) (.0130202)

Linear trend for round for each panel  Yes Yes Yes

Year dummies Yes Yes Yes

Cubic in Age No Yes Yes

Region dummies No No Yes

N*T 28902 28902 28902

All estimates use the panel longitudinalghts. Standard errors are in parenthesis.
Standard Errors are clustered at the iddal level.**denotes significance at the 5 perdemriel.

Table 6g
Fixed Effect estimates of Employment, Women Aged 28-60, with Women Aged 40-60 without any of the
conditionslisted in Table 6a, M EPS 2001-2003

HRT; .0176478 .016904 .0177252
(.0131442) (.0131906) (.0131941)
Linear trend for Yes Yes Yes

round for each

panel

Year dummies Yes Yes Yes
Cubic in Age No Yes Yes
Region dummies No No Yes
N*T 28902 28902 28902

All estimates use MEPS longitudiwaights. Standard errors are in parenthesis and ar
clustered at the individual level
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Table 6h

L ocal Average Treatment Effect Estimates of Employment, Women Aged 28-60,
with Women Aged 40-60 without any of the conditionslisted in Table 6a, MEPS 2001-2003

First Stage
Post*Older; -.0251669*** -.0265358*** -.02673***
(.0050205) (.0057673) ( .0057757)
Panel specific linear trend Yes Yes Yes
Year dummies Yes Yes Yes
Cubic in Age No Yes Yes
Region dummies No No Yes
Reduced Form
Post*Older; -.0081651 -.0056603 -.0051109
(.0073803) ( .0070242) (.0070161)
Panel specific linear trend Yes Yes Yes
Year dummies Yes Yes Yes
Cubic in Age No Yes Yes
Region dummies No No Yes
Local Average Treatment Effect
HRT; 3244394 .2080514 1912035
(.3002066) (.2687402) (.264799)
Panel Specific linear trend Yes Yes Yes
Year dummies Yes Yes Yes
Cubic in Age No Yes Yes
Region dummies No No Yes
N*T 28902 28902 28902

***1 9% significance, **5% significance, *10% signifance. All estimates use MEPS longitudinal weights.
Standard errors are in parenthesis and are cldsa¢tae individual level.
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Appendix: National Health and Nutrition Examination Survey (NHANES) 1999-2004
The NHANES is a survey conduced by the Center ifsgate control and prevention designed to assess th
health and nutritional status of adults and chiiddrethe United States .There are several questiskad in
NHANES that are of particular interest for our stud
The NHANES questionnaire does not change for tlwseh questions during the time frame of our study.
Having the same questionnaire during the time frafraur study is a particularly appealing chardstier
because we are measuring changes in the fractipaapie that experience some form of discomfort ove
time and we want to make sure that if we find amgrmge in the fraction of people that experienceptygms
of discomfort, that change is not due to the changkee questionnaire over time.
We use the answers to two questions from NHANES:
1) Does a physical, mental or emotional problem noepkgou/SP} from working at a job or business?
2) Are {you/SP} limited in any way because of diffitpremembering or because you experience
periods of confusion?

46



References
Acemoglu, D., Autor, D., & Lyle, D. (2004) Womenawand wages: The effect of female labor supplthen
wage structure at mid-centuryournal of Political Economyl12(31), 497-551.

Albanesi, S. & Olivetti, C. (2009). Gender role anddical progress. National Bureau of Economic Rete
working paper 14873. Retrieved from http://www.nbey/papers/w14873.

Angrist, J.D., & Pische, J.S. (2008)ostly Harmless EconometridBrinceton: Princeton University Press.

Angrist, J. D., Imbens, G. (1994). IdentificatiomdeEstimation of Local Avrage Treatment Effedisurnal
of the American Statistical Association, @B4). 444-455.

Autor, D. H., Katz, L. F., & Kearney, M. S. (2008)ends in U.S. wage inequality: re-assessing the
revisionists. Review of Economics and Statistics,(2p 300-323.

Avis, N. E., Crawford S. L. and Sonja McKinlay, Y@&0social, Behavioral, and Health Factors Reladed
Menopause Symptomatology” (199¥Yomen’s Health Research on Gender, Behavior, atidy?8(2)

Bailey, M.J. (2006). More power to the pill: thegact of contraceptive freedom on women'’s life cyatzor

supply. TheQuarterly Journal of Economics, 12(1). 289-320.

Barnabei et al, (2005), “Menopausal Symptoms amdffinent Related Effects of Estrogen and Progestin i
the Women'’s Health Initiative'Qbstetrics and Gynecology5 (5),1063-1073

Barrett, L., Cullis, W. Fairfield, L. and NicholspR. ,(1933) “Investigations of the menopause i0QL0
women”,Lancet1:106-108

Bertrand, M., Duflo, E., & Mullainathan. S. (200#ow much should we trust
difference-in-differences estimateSheQuarterly Journal of Economic419(1). 249-275.

Black, S. E., & Brainerd, E. (2004). Importing etiyathe impact of globalization on gender disciriation.
Industrial and Labor Relations Review, &%. 540-559.

47



Black, S. E., & Chinhui, J. (2000). The rise ainfde professionals: women'’s response to rising skil
Demand. American Economic Revie®0 (2). 450-455.

Black, S. E., & Strahan, P. E. (2001). The divisidispoils: rent-sharing and discrimination in guiated
industry. American Economic Review, $4). 814-831.

Broekmans, F. J., Knauff, E.A. H., Te Velde, E.IRacklon, N. S. & Fauser, B. C. (2007). Female
reproductive ageing: current knowledge and futtegreds. Trends in Endocrinology and Metabolishg (2).
58-65.

Cameron, C. A. & Trivedi, P. (2003Ylicroeconometrics: Methods and Applicatio@ambridge: Cambridge

University Press.

Cardozo, L., Backmann, G., McClish, D., Fonda,&®Birgerson, L. (1998). Meta-analysis of Estrogen
therapy in the management of urogenital atroptpostmenopausal women: second report of the hormones
and Urogenital Therapy Committe®bstetrics & Gynecologp?2 (4). 722-727.

Currie, J. & Madrian, B. (1999). Health, Healtlsuimance and the Labor Market. In Orley C. Asheefeit
David Card (Eds.}landbook of Labor Economics, Volume(3809-3416). Amsterdam, The Netherlands:

Elsevier.

Duggan, M. & Garthwaite, C. (2010). Empirical estite on the value of pharmaceuticattandbook of the

Economics of the Pharmaceutical Industigrthcoming.

Fentiman, I. S., D. Allen, M. Wheeler and J. Ryn{2606) The influence of premenopausal hormones on

severity of climacteric symptoms and use of HRlimateric 9(2):135-145

Garthwaite, C., (2011)Y'he Economic Benefits of Pharmaceutical Innovatidiie Case of Cox-2
Inhibitors American Economic Journal: Applied Economics

Gardener, D.G. & Shoback, D. (200@reenspan’s Basic Endocrinology'(8d.).Blackick, OH: McGraw-
Hill Medical Publishing Division.

Goldin, C. (1990)Understanding the Gender Gap: An Economic Histdrmxmerican Womerlew York,
NY: Oxford University Press.

Goldin, C. (2006). The ‘Quiet Revolution’ that teflarmed women’s employment, education and family.
The American Economic Review, Papers and Proces(liig Lecture), 1-21

48



Goldin, C. & Katz, L. (2002). The Power of the Piliral Contraceptives and Women’s Career and Mg&ria
Decisions. Journal of Political Economy, 11@). 730-770.

Greenwood, J., Ananth, S., & Mehmet, Y. (2005) gias of liberalizationReview of
EconomicStudies, 72 (250). 109-133.

Hays, J., Ockene, J. K., Brunner, E.L., KotcheM.J.Manson, J. E., Patterson, R. E., Argaki, A. K.
Shurmaker, S. A., Brzyski, R. G., LaCroix, A. ZraBek, I. A., & Valanis, B. G. Effect of estrogplus
progestin on health- related quality of lifthe New England Journal of Medicjrg28 (19).

Hemminki, E., Kennedy, D. L., Baum, C. & McKinla$, (1988). Prescribing of hon-contraceptive estnoge
and progestins in the United States, 1974-19@®@erican Journal of Public Health8 (11). 1479-1481.

Ichino, A. and Moretti, E., (2009). Biological GardDifferences, Absenteism and the Earnings Gap.
American Economic Journal: Applied Economits,

Kennedy, D. et al. , (1985) Noncontraceptive Egroand Progestins: Use Patterns Over Timstetrics
and Gynecology 66March) 443

Mvundura, M., (2007), Menopause Transition and lka¥laket OutcomesPhD Thesis, Department of
Economics, Georgia State University

North American Menopause Society, (2000), A Decisioee for the use of Estrogen Replacement Therapy
in Postmenopausal Women: Consensus Opinion of dilhMmerican Menopause Sociebfenopause: The
Journal of the North American Menopause Sociéty,

Ockene, J. K. et al, (2005) Symptoms ExperiencerAliscontinuing Use of Estrogen Plus Progestin.
Journal of the American Medical Associatidgl 294(2)

Rokoff, J. and M.A. Hermann, (2010), Does MenstamExplain Gender Gaps in Absenteism? NBER
Working Paper # 16523

Skinner, J. and D. Staiger, Technological Diffusitom Hybrid Corn to Beta Blockers. in E. Berndda®.
M. Hulten (eds.) Hard-to-Measure Goods and Serviessays in Honor of Zvi Griliche§/niversity of
Chicago Press and NBER

49



Sturdee, D. W. and N. Panay, (2010). Recommendatmrthe management of postmenopausal vaginal
atrophy.Climateric,13(6): 509-522

The Women'’s Health Initiative Study Group, (1998%sign of the Women’s Health Initiative Clinicalidlr
and Observational Stud@ontrolled Clinical Trials 19: 61-109

Thirumurthy H, Goldstein M, Graff Zivin J. The emmic impact of AIDS treatment: labor supply in
western Kenyaournal of Human Resourc2808; 43: 511-552

Watkins, E.S., (1998), On the Pill: A Social Histaf Oral Contraceptives, 1950-19®altimore: The Johns
Hopkins University Press

Watkins, E. S., (2007a), The Estrogen Elifialtimore: The John Hopkins University Press

Watkins, E. S., (2007b). The Medicalisation of Milenopause in Americ&ocial History of Medicin€0)
2: 369-388

Watkins, E.S., (2008). Medicine, Masculinity, ahé Disappearance of Male Menopause in the 1950s.
Social History of Mediciné21)2, 329-344

Weinberg, Bruce A., (2000). Computer use and timeashel for female workersndustrial and Labor
Relations Review3, 290-308

Wysowski,D. K., Linda Golden, and Laurie Burke, 959 .Use of Menopausal Estrogen and
Medroxyprogesterone in the United States, 1982-1082tetrics and Gynecolod$5) (1), 6-10

Writing Group for the Women Health Initiative Intiggmtors (2002).Risks and Benefits of Estrogen plus
Progestin in Healthy Postmenopausal Wondenrnal of The American Medical Associati@88(3):321-333

Wooldridge, J., (2010), Econometric Analysis of €&¥&ection and Panel DaGambridge: The MIT Press,

50



