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ABSTRACT
THREE ESSAYSIN HEALT AND EDUCATION

by

Ali Moghtaderi

The University of Wisconsin-Milwaukee, 2014

Under the Supervision of Professor Scott Adams

The goal of this dissertation is to apply empiricedthodologies to analyze multiple
topics in economics of education and health ecoo®mhich have clear policy

implications.

Chapter 1 analyzes the effect of negative publaitghild abuse scandal on
Catholic schools. Public notices of child abuseehswwrounded Catholic Church
leadership for decades, but intensified after ®@22overage by the Boston Globe and
the ensuing accelerated media coverage. Usingsbdegel panel data of Catholic
school enrollment, reports of abuse after 2002 apfeehave a negative, long-lasting
effect on both demand and supply of Catholic schodlo effect is observed from
notices prior to 2002, suggesting the public awessrof the scandal from abuse reports,
combined with mass media coverage, led to obsex\edfdcts on Catholic School
enroliment. Public notices of allegations relatedhie abuse scandal can explain about
two-thirds of the decline in Catholic school enma¢int share and the number of Catholic

schools.



Chapter 2 studies the effect of various state |pwBties as well as receiving a
physician recommendation on the decision to upkik@an Papillomavirus (HPV)
vaccine. HPV is the most common sexually transehisigurce of infection in the United
States. Recently, two vaccines were developedawge immunization against certain
types of HPV. In addition to physician recommeral® to take these vaccines, different
states have adopted a wide range of policies iardadincrease the vaccination rate,
specifically among younger females. In this studyse survey data to examine the effect
of the two most common adopted policies, schooldatas and provision of educational
content for parents about the virus and its immation, as well as the effects of
physician recommendations. The results indicatettteaeffect of policies on
encouraging the HPV vaccination has been verydith#tt best, but the effect of
receiving a physician’s advice for the HPV immutiza is significant.

Chapter 3 attempts to investigate the behaviosgarese to HPV vaccine.
Immunization can cause moral hazard by reducingaisé of risky behaviors. In this
study, | examine the effect of HPV vaccination @mtigipation in Papanicolaou test (Pap
test). The Pap test is a diagnostic screenindgdesttect potentially precancerous and
cancerous process in the transformation zone. @pdd3t is strongly recommended for
women between 21-65 years old even after takingdthe vaccine. If there is a
reduction in willingness to have a Pap test asalref HPV vaccination, it should be a
concern for public health policy makers. The resstliow no evidence of moral hazard,
more specifically in the short-run. The estimatasge from zero to a positive effect of

HPV vaccine initiation on having a Pap test.



This dissertation is gratefully dedicated to my parents. Without your support, this would
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Chapter 1: Child Abuse Scandal Publicity and Catholic School
Enrollment

1.1. Introduction

Catholic schools play a significant role in privatad religious education in the
United States. Enrollment in Catholic schools soagted with a higher probability of
high school graduation and college attendance cesfyefor urban minorities. It is also
associated with greater labor market outcomes edhalctions in risky behaviors, such as
teenage sexual activity and drug use (Altonji et20005b; Figlio & Ludwig, 2000; Kim,
2011; Neal, 1997). On the other hand, public schbehefit from the increased
competition that Catholic schools provide (Caraginal., 2012; Hoxby, 1994).

Despite the benefits derived from Catholic schaplihe percentage of all private
school students enrolled in Catholic schools dess@&rom 45 percent in 1995-1996 to
39 percent in 2009-2010. Much of this reductiodus to declining enroliment in
parochial schools. Parochial schools are run biglpas, not by diocese or independently
(National Center for Education Statistics, 2012}ofal of 1,856 schools were reported
closed or consolidated between 2004 and 2014. Hemvevost inner-city and urban
schools managed to remain open (National CathaliccBtional Association, 2014)

There are several potential explanations that destine aforementioned decline
in the demand for Catholic schools: demographiagba, socioeconomic changes, and
negative publicity that arose from the child abssandal crisis among leadership in the
Catholic Church. The goal of this paper is to irtigede the impact the Catholic child
abuse scandal had on the availability of Cathalwsls as well as on their share from

total enrollment. The mass media coverage of thadal accelerated profoundly in 2002,



when the Boston Globe published a series of astictethe issue. Soon after, the abuse
became engrained in the national consciousnestanalume of victims that came
forward and made allegations against the Cathdlier€h accelerated. This is certainly
one of the largest institutional crisis in the argtof the Catholic Church.

| find that the scandal led to a long-lasting deelin Catholic school enrollment
share and the number of Catholic schools. Withyeats after the scandal, the affected
outcomes did not revert to pre-scandal levels. iPulgltices of allegations related to the
abuse scandal account for about two-thirds of gatire in Catholic school enrollment
share and the number of Catholic schools. Thetsealdo imply that there is a
meaningful difference between pre- and post- 20G21ms of the effect of abuse
allegations on Catholic school enroliment sharermndber of schools.

| provide suggestive evidence that the aforemeatddifference between these
two time periods stems from a fundamental diffeesimcmedia coverage of the scandal
before and after 2002. News media has the powiefltence the visibility of the events
in public’s mind by highlighting a limited numbef key public issues at any given time.
The more frequently and prominently the news medigers an issue, the more that issue
becomes accessible in audience’s mind and that isstonsidered as more important
(Merritt & McCombs, 2004). Allegations of child ageiin the Catholic Church received
highlighted and emphatic coverage only after 2008e significant and distinguished
media coverage that the child abuse notices redeifter 2002 increased the public
awareness of this issue and brought it to the fongéfof the public’s attention.

This paper contributes to a literature that stuthesmpact of the scandal on

different outcomes. Hungerman (2013) looked atréhegionship between abuse



allegations and religious participation and chat@aactivities with state-level data. He
found that the scandal led to a substitution awamfCatholicism. Dills and Hernandez-
Julian (2012) examined the effect of the scandaCatholic school availability and
enroliment share with diocese-level data and fahatithe scandal had a small negative
effect on the availability of Catholic schools aratl no effect on the enrollment share.
Bottan and Perez-Truglia (2011) investigated thegticnship between abuse allegations
and provision of social services with the zip cdeleel data. They found that the scandal
caused a long-lasting decline in religious congtiegacharitable giving, and the
provision of social services, including Catholitisols. In this paper, | contribute by
modeling the differing effects of abuse noticesobefand after 2002. | also look at the
effect of negative publicity on Catholic schoolsotime.

The approach of this paper is primarily to identtig effect of the enhanced
public awareness that occurred after 2002. Usingeadie level panel data on Catholic
school enrollment coupled with a rich set of cohwariables, | empirically examine the
effect of publicity, and consequently, public awsess of child abuse scandal on Catholic
school enrollment. The empirical strategy is to Emphis peak in media coverage to
construct an estimate of the effect of awarenesdo$e on Catholic School enroliment. |
contend that the timing of the peak in media cogereaf the issue is exogenous and the
following reports of abuse therefore have the pitaeto have real effects on parental
behavior.

The rest of the paper is organized as follows.i8edt.2 provides background on the
scope and the consequences of the Catholic chilseadcandal and reviews the relevant

literature. In Section 1.3, | describe the datatiSe 1.4 presents the methodology. |



discuss the results of different specifications andlyze the effect of negative publicity

over time in section 1.5. Section 1.6 concludes.

1.2. Background

The Catholic child abuse scandal refers to a sefiaiegations of child abuse
crimes committed by Catholic orders. Victims of #oandal were as young as three
years old, with the majority between the ages cadd 14; 82% of the victims were
male. The U.S. bishops have reported receivingatiens of abuse from 16,324 victims
by 6,115 priests between 1950 and 2012. These nsrabe believed to be
underestimated (Bishopaccountability.org and Un8&tes Conference of Catholic
Bishops report, 2012). More than 3,000 civil lavistiave been filed from 1984-2009
and some estimates show that the Catholic Churslp&ia more than 3 billion dollars in
settlements and fees to the victims (Bishopaccdulitteorg, 2012). Five dioceses
received bankruptcy protection and eight have dedlaankruptcy in response to the
ever increasing claims of abuse. Many of the cleahgee been brought against the
Church several decades after the actual abuseredcdihe scandal led to the loss of two
million memberships in the Catholic Church, or 3gaeat of all Catholics (Hungerman,
2013). There are also cases against Catholic bigyavho did not report sex abuse
allegations to the legal authorities. It is knowattmany abusive priests were moved to
other parishes in order to be protected againsinhere abuse sometimes continued
(Boston.com, 2004). In March 2010, Pope Benediotapzed for the abuse of children,
saying he was “truly sorry” for their decades dffstng (Dailymail.co.uk, 2010). Pope
Francis also asked the Catholic Church to “actsieely” to eradicate the sexual abuse

of children (Huffingtonpost.com, 2013).



Media coverage of the scandal in the United Stataastly concentrated after
2002. In that year, the Boston Globe began publistiheir Pulitzer-prize winning
critical investigation. Despite the existence a\pous reports on the issue, the Boston
Globe’s coverage resonated strongly around thetopand the world. There are
potentially two main reasons for the widespreadatisnation. First, the Boston Globe
decided to contest the confidentiality order immbbg a superior court to protect Church
documents concerning one priest. In November 28@Qddge ruled that the
confidentiality order in this case should be liftadd the documents became available in
January 2002 (Boston.com, 2002). This led to am &gger release of documented
information on the issue when a judge ordered tbleddocese of Boston to release all the
private files on every Boston priest accused otiakabuse. These new files provided
details on the transgressions of more than 108tsr{&oxnews.com, 2003). The
availability of these documents to the public sheglt to the scope of the problem and
raised many questions about the reliability ofitistitution. Additionally, internet access
enabled many people all across the country to tleadeports.

In order to proceed with the analysis of the eftédhis negative publicity on
enrollment decisions, one needs to identify thenobks by which the causal relationship
between public awareness through publicity of caddse and the demand for Catholic
schooling can be explained. First, public concérouathe Church'’s ability to protect
children may affect the general perception of tigiiution. Second, the financial burden
from both lawsuits and decreased donations mayeptatie Church from reinvestment

in educational activities (Bottan & Perez-Trugk813; Hungerman, 2013). Some of



these factors might not have an immediate impaxdtplay a more significant role as
time passes.

Dills and Hernandez-Julian (2012) provided thet fiigblished study that
specifically tests the effect of negative publiditym the abuse scandal on Catholic
schools. They found that the public negativity ded from media coverage of child
abuse had a very small effect on the total numb@&atholic schools and almost no
effect on enrollment share throughout the countryheir paper, negative publicity
resulting from media coverage of the scandal cameagmately explain 5 percent of the
decline in the availability of Catholic schools.ejhsuggest that changes in
demographics, particularly an increasing Hispawoigybation, can explain a larger
proportion of the decline in Catholic schooling.wyer, their analysis is limited to the
contemporaneous effect of negative publicity orhGlid¢ schools. Bottan and Perez-
Truglia (2013) studied the effect of negative pcibyion Catholic schools along with
other social services provided by the Catholic Chwver time. Unlike Dills and
Hernandez-Julian, they provided evidence that thdlic sex abuse scandal played an
important role in the decline of the U.S. Cathaslitiool system. They found that the
scandal had a long-run effect of the number of @atlschools. They suggest that the
scandal accounts for 23% of the decline in the rermob Catholic schools.

In the current study, | contend that there is alamental difference in media
coverage of the scandal prior to 2002 and aftersvarte priorities of the mass media
have a significant impact in shaping the publigi®ties. There is well-established
evidence that the news media has the power torsgi@n’s agenda by focusing on a few

key public issues. People not only acquire inforama&bout public affairs but also



evaluate its relative importance based on the emipipdaced by the news media. In other
words, “the news media can set the agenda forubigs attention to that small group
of issues around which public opinion forms” (M&r& McCombs, 2004).

The agenda of a news organization can be obsemiézlgoverage pattern of
public issues in a given period of time. Over fasiod, a few topics receive emphatic
coverage, some are covered lightly, and othersaaety mentioned. Newspapers send
signals to their audiences about the salienceeofdapics in daily news by publishing the
lead story on the front page, other front pageldis@nd large headlines. A televised
newscast's opening story and the length of timeotkl/to the story has the same
function for television (Merritt & McCombs, 2004genda setting theory describes “the
ability to influence the salience of topics on public agenda” (lyengar & Kinder, 1987).
That is, if the news item coverage is frequent distinguished, the audience will regard
the issue as more important. Public opinion pdisally assess the variation of public
agenda. This theory is concisely explained by Coho noted that the press “may not
be successful much of the time in telling peoplatib think, but it is stunningly
successful in telling its readers what to think@h@Cohen, 1963).

| argue that the extent of public notices issudidfong abuse revelations, as
measured by previous research, might not idertidgypotential impact of the abuse
scandal if many of these notices were not suffityerecognized. The level of
importance the mass media assigned to child aloube iCatholic Church after 2002
deeply changed the public’s attitude toward thssiéssand the attention to which it was
paid. | view this event as providing a critical ing dimension that allows typical

statistical evaluation tools to be employed. this approach that differs from the two



preceding studies. In order to provide qualitagvalence in support of this claim, it can
be noted that even though actual abuse peakeeé O{f0’s, the majority of victims did
not register complaints until after 2002. Moreoxer,the first time, issues concerning
child abuse appeared in the Gallup Public Opiniolh &5 one of the most important
issues in 2002 and 2003. In 2002, people respotidedhild abuse would be one of the
most important issues facing the nation 25 yeans finow (The Gallup Public Opinion
Poll, 2002, and 2003). As it was previously mergignpublic opinion polls usually
evaluate the public agenda at any given time.ddditional evidence that despite the
existence of previous reports concerning this ispublic’s attention has been drawn to
the child abuse notices only after 2002. In thesg@né study, | model the differing effects
of abuse notices before and after 2002.

| also explore the effect of negative publicity@atholic school enroliment over
time. It is important to know whether parental @sge to public notices of child abuse in
the Catholic Church is immediate and whether thgeaich of these notices remain in
effect for a long span of time. From a practicalpective, awareness and reaction of a
scandal in a given year may hit after that yeani®dment decision is made. Moreover,
it is likely that the public’s perception of the tGalic Church depends on a lengthy
history of public notices, rather than just the trresent period. Additionally, some
factors such as financial burden can affect theashehfior Catholic schools indirectly
occur with a delay. | take seriously the pattrneaction to abuse claims over time,

both before and after the heightened media attetiiat began in 2002.



1.3. Construction of Panel Data on the Abuse Scandal

In order to examine the relationship between tHdipity of the child abuse
scandal and Catholic school enroliment, one nemdsfine publicity over time and
space. | use the number of Church employees pe0Q0@eople in a population who
were publicly accused for the first time of abusa iparticular diocese and period.
Again, | anticipate that this measure will be mprenounced after 2002.

| use the website bishopaccounatability.org foadat abuse accusations. The
website compiles information on more than 3,50thGlat Church employees who have
been involved in child abuse cases. This websiteridy a non-profit organization based
in Massachusetts with the goal of providing a cazhpnsive archive of every publicly
available document and report on the crisis. Assalt, the standard of inclusion of any
document is broad. These documents provide dat¢here and when the accused
served, as well as the dates that the Church anplublic were informed. It also includes
information about the cases that led to arrestictiments, convictions, confessions,
settlements, and lawsuits. Although the conterthe$e documents is not verified, each
reported allegation has been double-checked wiited source document and contains
citations. Wherever possible, there is a linki® itnain source. It should be noted that |
am interested in creating a variable to measurégiybwhich is not necessarily
dependent on 100% accuracy of the content of thardents. An unproven allegation in
the press could be detrimental to the reputaticanahstitution or an individual.

Figure 1.1 illustrates the total number of accusej as well as the total number of
convictions, arrests, lawsuits, settlements, ofessions that | label as a significant
accusation for every two year span. The obsengstltis reasonably consistent with the

trend of credible allegations reported by diocesélned in annual reports of United
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States Conference of Catholic Bishops (The NatondeScope of Sexual Abuse of
Minors by Catholic Priests and Deacons in the Wh8&ates 1950-2002, Figure 5.2.1,
2004; Report on the Implementation of the Chaxtethe Protection of Children and
Young People, Table 1, 2012) as well as Dills aednidndez-Julian’s trend (Figure 2,
page 146). Public notices are not uniformly distréal among dioceses. While a few
diocese, such as, Los Angeles, Boston, ChicagoNamdY ork, have recognized many,
the rest have received significantly fewer notices.

| aggregate Catholic school enrollment data tadibeese level using the Private
School Universe Survey. This survey is conductethbyNational Center for Education
Statistics and provides biennial data on diffetgpées of private schools, including
Catholic, other religions, and nondenominationatitations. Beginning in 1995, the
definition of private school in this survey was arged to include schools for which
kindergarten is the highest grade. To avoid angnsistency, enrollment data for
kindergarten and pre-kindergarten were removed ftedatabase. Figure 1.2, and
figure 1.3 show the fraction of the school age pajan who are enrolled in Catholic
schools and the number of Catholic schools in thnds at the same period of the time.

In different specifications, | also include a veabbtime-diocese-variant variables
that control for socioeconomic and demographic gkanlt includes data on the
unemployment rate, real per capita income, thegoeage of the population above age
25 with a bachelor’s degree or higher, the relgtieeentage of the Hispanic population,
population density in terms of the population inukands per square mile, and the
percentage of Catholic population. | use multgenty level databases to build the

control variables. | geographically match each ¢pwith its associated diocese and
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aggregate the data. Annual unemployment rateskdagned from the Bureau of Labor
Statistics. Educational attainment data is colkétem the Census Bureau aligned with
educational attainment estimates by Bode (2010)kelthe decennial survey of Churches
and Church Membership in the United States in 19000, and 2010 coupled with
information on the website catholic-hierarchy.aygbtain the percentage of Catholic
population in each diocesdé.use these data points to interpolate valueshier

intervening years. Finally, | used data from theedw of Economic Analysis for
obtaining per capita income dateDioceses from Alaska and Hawaii are excluded from
this study as a large portion of their socioecorusndiata points for the time period before
2002 are missing.

After combining these data, | am left with bienrpahel data from 1991-2009. Table
1.1 presents the summary statistics for the vaggainl the analysis for dioceses that have
received the greatest amount of public noticesathedr diocese separatéljt is clear
that the number of public notices increased drarakbyi after 2002 for both groups.
However, the most affected dioceses have notaldgtancrease. They also have higher
enrollment share and number of Catholic schools tha rest of the sample, as well as a
larger Catholic population. There is nothing noyatifferent about unemployment rates

between the two groups. The percentage of the popalwith a bachelor degree and

! This data are collected by the Association of AcaariReligious Bodies (ASARB) and distributed by the
Association of Religious Data Archives.

2 Data on populations and demographics are gathesadthe National Cancer Institute. This center
utilizes the decennial Census to estimate annuaitgdevel population and demographic changes.

3 The results of those including dioceses from Alaamkd Hawaii are qualitatively the same and they wil
be available upon request.

41 consider any diocese that has recognized more3@gublic notices over the sample period as ailyea
affected diocese. These include Los Angeles, Chiclaguisville, Boston, Manchester, Rockville Center
Portland, Philadelphia, Baltimore, and New York
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higher, real per capita income, and the Hispanpufaiion share are higher for the more

affected group, however, they have increased ftr gmups over time.

1.4. Methodology

1.4.1. Basic Empirical Model

| begin by using a weighted least square framewm#dstimate the effect of
publicity of the child abuse scandal on Catholieccsit enrollment. The variable pu
represents publicity, which is measured as the mumbCatholic Church employees per
100,000 people in population who were publicly ascufor the first time in each period.

The basic regression is summarized by:

log(y,)=a; + ¥ + 5 1og(py; )+5(Xit' reo @

This regression is weighted by the population diost age children in each diocese to
assign lower weight to smaller dioceses in whiclokment is more volatile (following a
procedure by Abouk and Adams, 2013). All the vdaalare log transformed; therefore,
the coefficients can be interpreted as elacticitighis framework. The dependent
variable is either the log number enrolled in @&thschools per 100,000 school-aged
children or the log number of Catholic schools @egry thousand school age child in
year t and diocese i at the beginning of the schieat. | include diocese fixed effects
that account for time invariant characteristicshaf diocesed) and year fixed effects

Xit is a vector of time and diocese variant controlaldes. Standard errors are clustered
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by diocese. In some specifications | include therarction of diocese dummies with time
to control for diocese-specific time trends.

| suspect that regression equation 1 might maskatiged effects of publicity on
Catholic school enrollment. To address this poksipl include lags ofui: in different
specifications. As a result, | can study whetherdffect of publicity will grow or fade
when time passes. | suspect the stronger effemtdor with at least a one-period lag as
parents are able to react to news and change merdlidecisions. This new regression

can be summarized by:
3 I
log(y, ) =a; + K +Z:8r log(py,_, o X, & (2
7=0

To initiate my investigation of whether there isystematic difference in the
effect of notices between before and after 200an lthe same regression for each of

these subsamples separately.
1.4.2. Difference-in-Difference Framework

Following a procedure by Card (1992), the empirstedtegy to identify more

formally the unique influence of the media coverafier 2002 is summarized by:

log(y, ) =a; + ¥ + B (log(py, )*d) + (X )+&; (3)
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Variable dis a dummy variable which is equal to 1 if accissatvas made after
2002 and 0 otherwise. This variable representsiftieethat the child abuse scandal
became a widespread concern as a result of massieeage of the issue. | argue that the
timing of the peak in media coverage) (d exogenous. The primary reason for the
intensified coverage of the child abuse scandabiR is that confidential Church
documents on the issue became available to thécpagoh result of contest by the Boston
Globe to the imposed confidentiality order. Thisigled with the increasing penetration
of internet access made it easier for audiencesall the nation to have access to and
read the reports. There is no reason to believdhbainsealing of documents was driven
by other issues in the Catholic Church that midteica enrollment in Catholic schools.

Equation 3 contains the other control variablemfearlier estimations. This
regression is weighted by the population of sclag@ children in each diocese as well.
To investigate the possibility of lagged effectadd a series of lag variables to equation

3 (equation 4). This regression is summarized by:
3 I
log(y, ) =a; + ), +Zﬁr(log(pqt—r )*d)+0 (X )+e, (4)
7=0

Coefficients off1 throughpz show the pattern of lagged effects of the pulglioit

child abuse on Catholic school enrollment and thalmer of Catholic schools.
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1.5. Results

1.5.1. Basic Results

Table 1.2 presents the results of the basic wellgletest squares regression
(equation 1). The second column in each set oessgwns includes the linear diocese-
specific time trends, as well as the vector of aardovariates. The effect of publicity on
enrollment share of Catholic schools is small aatisgically insignificant in both
specifications. These results are consistent wills Bnd Hernandez-Julian (2012).

It is noteworthy that | aggregate the number ofligutotices over a two year
period to construct the variable of negative putyi®©One should take into account that
the reaction to the revelation of new informatidmoat child abuse can happen after the
year’s enrollment decision is made. As a resudt,abefficient on the negative publicity
variable might be more likely to be negative in stydy compared with Dills and
Hernandez-Julian’s paper due to the fact that dledficient captures this delayed effect
of negative publicity at any given time, in additito the contemporaneous effect.

Table 1.3 presents the results of the lagged sff&#gpublicity. This again allows
for the possibility that families may take somedim making their enroliment decisions.
One can conclude from these estimates that thegaylaf child abuse has a negative
and significant effect on Catholic school enrollmsimare, and that this effect indeed
grows over time. The estimates are qualitativeéysame after inclusion of the diocese-
specific time trends. These results are consistéhtBottan and Perez-Truglia (2013).

In Table 1.3, | also divide the sample betweenqusrbefore and after 2002. The
variable publicity has no power of prediction wHeestrict the sample only to the period

before 2002. The estimates are positive, smalljrgignificant. Contrary to these
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findings, the estimates are negative and signifitanthe subsample after 2002. The null
hypothesis that the two subsamples have equaliceeffs for the variable publicity and
its lags can be rejected by conducting the Chot@sow, 1960).

The coefficients of interest when the number ofhGht schools is the dependent
variable are also negative, but they are not st in the overall specification. When |
separate the sample before and after 2002, the gatteen of more substantial effects
after 2002 holds.

These results indicate that there is a meaningfigrdnce between pre- and post-
2002 in terms of the effects of accusations on alckorollment and number of schools.
There was modest media coverage prior to 2002y éaple did not respond to it. Unlike
the current study and Bottan and Perez-TrugliaidystDills and Hernandez-Julian did
not find any lagged effects of negative publicltyis worthwhile to point out a distinct
difference between the databases used in theseatiffstudies. Dills and Hernandez-
Julian used an annual panel data from 1990-200[&\Bottan and Perez-Truglia made
use of a biennial data and | am using the samdasga As a result, the number of panel
data waves before 2002 in Dills and Hernandez4dglistudy is noticeably larger than
mine. As it can be inferred from the results in [€ah3, the non-negligible negative
effect of negative publicity of child abuse scanoialCatholic school enrollment is
derived from public notices that realized after 20@clusion of public notices from the
period before 2002 biases the coefficient toward,Zeowever, the negative effect may
be still observed when the panel data waves atetdited evenly before and after 2002.

When the number of panel data waves prior to 2808uch greater than after 2002, the

5 The results of those included the diocese-spetiifie trends are not included in Table 1.3 and are
available upon request.
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coefficients are likely to approach zero. Ignorths important property of the news
coverage of the scandal and utilizing a larger pda& waves before 2002 likely
explains the small and insignificant findings inl®and Hernandez-Julian (2012)
compared with the substantial findings from my gtadd Bottan and Perez-Truglia’s
study. These findings motivate the applicatiothef proposed difference-in-difference
framework, in which this fundamental differencanmedia coverage before and after

2002 is taken into consideration more directly.

1.5.2. Difference-in-Difference Results Accounting for&lige in 2002

Table 1.4 presents the results of the differenegifierence regression that
explicitly measures the effect of reported abusesgost 2002 (equation 3). The
dependent variable is either the log of Cathollwst enroliment or the log number of
Catholic schools per thousand of school-age childralioceses. In each set of
regressions, | include an increasingly richer $ebatrol variables moving from the first
column to the third. The first column only contadiecese and year fixed effects. The
second column adds the vec¥arto the regression analysis, and the third coluddsa
diocese-specific time trends.

The coefficients of interest are negative and §iggmt when | only incorporate
diocese and year fixed effects in the regressioietusion of the vectoXi results in
smaller and insignificant coefficients. The resalts not robust to inclusion of diocese-
specific time trends either. The outcomes of th&ddifference-in-difference analysis in
Table 1.4 therefore do not offer robust evidenca obntemporaneous causal link

between publicity and the share and number of diatechools.
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The lack of strong effects in Table 1.4 may steomfthe fact that the impact of
reports takes at least a school year to take hslthmilies are unable to immediately
remove their children from Catholic schools. Table presents the results from the
regression equation 4, which allows for lags. Inha specifications, | control for
diocese and year fixed effects as well as the véGtdiocese-specific time trends are
also included in the second column of each setgfessions. One can conclude from the
results in Table 1.5 that the publicity of the staris negatively associated with both the
enrolliment share and number of Catholic schools. ffdygative effects take a period to
take hold, but are also sustained over time. Thgdd coefficients are jointly significant
at the 5% significance level for enroliment shar€atholic schools and only marginally
significant for number of Catholic schools (p-vatO€ell). The estimates imply that a one
percent increase in publicity of the abuse aft€y228 associated with a roughly 0.25
percent decrease in overall enrollment shares tifdlla schools. Although this estimate
seems to be quite small, it is worth mentioning thaceses in the sample experienced an
enormous increase in public notices. Back-of-theetope calculations suggest that the
negative publicity derived from the increase inlpubotices of child abuse can
approximately explain about two-thirds of the deelin Catholic school enroliment share
and the number of Catholic schools.

After inclusion of the diocese-specific time trenthe coefficients become
smaller and less precise. It is noteworthy thatuhemployment rate and the percentage
of population above age 25 with a bachelor degréegher cannot explain Catholic
school enrollment. This could be due to the conalole amount of subsidies provided by

the Catholic Church to attend Catholic schools.sehsubsidies usually target those who
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cannot otherwise afford Catholic schools. The spattern is also observable for the
number of Catholic schools. The coefficients weakier the inclusion of diocese-
specific time trends, but the point estimates rantaige and fall just short of

significance at conventional levél®ercentage of Hispanic population and real per
capita income, however, are now significant prextecbf enroliment share and number
of Catholic schools. The Hispanic population hasagr substantially in the past decades,
and the majority of Hispanics are Catholic.

The results of this section reinforce the relatmportance that the notices of
abuse that were made after 2002 had on enrollmiégse effects still took a period to
be observed in the data, likely because it tool tian parents to react. Those effects still
continued to grow over time. There are severait@hal explanations for such a pattern.
In modern America, scandals have a long term impacd¢he shaping of public’s opinion.
They evolve a life and momentum of their own, whaeh hard to ignore (Williams,
1998). The continuous trend of reported allegatmisexual misconduct in recent years
has helped create and sustain a deep level ofgpdibtrust toward the Catholic Church.
The more reporting there is, the more likely ithat public distrust grows. Although the
number of allegations dropped after 2005, the nealésgations will emphasize the
effect of past allegations by communicating thesags to the public that the problem
still exists. This reinforces the public’s distra$tthe Catholic Church. Financial burden
derived from negative publicity of the child abssandal is another factor that affects

Catholic schooling. Catholic schools rely heavitytbe financial support provided by

8 Inclusion of linear time trends most of the timade to smaller and less precise estimates bedause i
captures most of the variation in data. Due tottbéson and also the sample size, this change was
expected.
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dioceses. Financial constraints stemming from taadal are likely to affect Catholic
schools and these constraints happen with a dathg@w over time. Although |
cannot distinguish between these explanationdfdecline in enrollments, there does
appear to be room for both possibilities sincertlimber of schools, in addition to

enroliment, also seems to decline with a noticekdtge

1.5.3. Additional Estimates

Throughout this paper, | have argued that the dedti share of Catholic schools
is exclusively derived from accusations that wesaized after 2002. This is the main
motivation for using the difference-in-differencgtieation (equation 4). In order to

provide more evidence for this argument, | estimate

log(y) =a; +y; + 20, (log(py,— )+ B (log(py., )*d)+J & Jr & ()

Both models in equations 2 and 4 are nested imtbidel. If d s in this specification are
not significantly different from zero, the modelllweduce to the proposed difference-in-
difference model. On the other handjsfare not significantly different from zero,
including the accusation from the whole sampleredgared. Table 1.6 presents the
results of this new regression. The results in dbb emphasize again the relative
importance of accusations happened after 2803are not individually and jointly
significantly different from zero, while the coefiignts of accusations after 2002 are
jointly significant. This provides additional eviuee for the difference-in-difference

framework.
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| use the model summarized by equation 4 for aaltili estimates and robustness
checks. First, one might suspect that the estinpatesented thus far might reflect some
pre-existing trends in the data. For example, jtassible that certain diocese were
experiencing a reduction in support for Catholicizafiore the outbreak of the scandal
and these are the dioceses where people were ikelsetb make allegations of abuse,
and this may lead to spurious findings. In ordeaddress this concern, | control for the
future accusations in the regression. If the resaré driven by a pre-existing trend, the
inclusion of future accusations should attenuagectiefficients of negative publicity and
its lags. It is worth mentioning that due to thes loumber of panel data waves,
specifically after treatment ones, inclusion ofta# contemporaneous effect and lagged
effects in the equation 4 will raise a problem offreearity. | present two different
combinations of leads and lags. | omit some laggfttts in each of these combinations
based on the number of lead effects included imggeession. The results of these
specifications are reported in Table 1.7. The ¢adefits of contemporaneous and lagged
effects of abuse accusations remain the same. Howlead accusations coefficients are
much smaller compared with lagged effects and #neyall statistically insignificant. It
indicates that the results are not driven by piistig trends.

| utilize a second definition of publicity, whichiminates the cases that did not
end with conviction, arrest, lawsuit, settlememtconfession. Panel A in Table 1.8
presents the results of the effect of significaitusations on enroliment share and
number of Catholic schools. The second column ah a&t of regressions includes the
diocese-specific time trends. The effects of tle& measure of publicity on enrollment

share and number of Catholic schools follow theespatterns as before.
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Unweighted least squares is an obvious altern&tiviee main specification,
which weights estimations based on a diocese’slptipn. Panel B in Table 1.8 presents
the results of unweighted least squares and irelibatt the weighted least squares results
presented earlier in the paper provide more coasige/estimates.

Table 1.9 presents the results of the regressialysia of equation 4 for male and
female students separately. The findings do notyirthyat the estimates are always
different for male students than female studentsumiform way. This is despite males
being the victims in the vast majority of abuseesafiowever, the decline in the
enroliment share of female students happens wdl eelative to the enroliment share
for male students. The immediate response for stal#ents is negative and significant,
which is in line with the more imminent threat psked by the abuse scandal, and it is
robust to inclusion of linear time trends. It sugfgethat risk realization happens for male
students sooner. This difference in dynamics gioase between male and female
students might be due to the fact that the enraitrdecision for female students is
systematically affected by the comparable decigotheir older brothers (Butcher and
Case, 1994).This difference in response dynamics between aradefemale students

may also be responsible for insignificant coeffitgepresented in Table 1.5.

1.6. Conclusion

In this study, | address the role of mass medfuislic agenda setting. | argue
that the child abuse scandal in the Catholic Chuatiich was widely emphasized by the

majority of news media beginning in 2002, becameenppominent in the public’s mind

” The same separation between male and female ssusten performed on the whole sample, and the
results are not conclusive.
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at this time. | used the cumulative number of chuemployees who have been publicly
accused at any period as a proxy for negative pitspli These seem to take on
heightened importance among parents as measur@dthglic school enrollment after
2002. The results suggest that there is a negadiggonship between publicity of the
scandal and the demand and availability of Catlediwols. The effect is also sustained
over time. This is likely derived from both the wgiiag public distrust and financial
burden caused by the massive media coverage fshe.

Decline in the portion of students who enrolleiztholic schools happens in a
different pattern for male and female studentsolment share for male students
decreases immediately in response to the publicesof child abuse and sustains over
time. This decline for enrollment share of femdledsnts occurs with a delay compared
with men. This implies that risk for male studeistsonsidered to be more serious.

Catholic school attendance is believed to be catedlwith better academic and
labor market outcomes. Catholic schools also peemmpetition to public schools and
thereby benefit students in public schools indlyedthe decline in Catholic school
enrolliment could have significant welfare implicats if schooling alternatives be limited
to lower quality institutions. Therefore, it istical to investigate the most common
alternative of Catholic schools for parents whoéhdecided to switch to other types of

schools. This can be the subject of future researc
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Table 1.1. Summary Statistics

Variables Most affected dioceses Other dioceses
Whole Before After Before
sampl 2007 2007 Whole sample 2007 After 2002

Enroliment share of

. 6.891 7.506 5.969 3.757 3.982 3.420
Catholic schools

sNéJhrgglesr of Catholic 176.714  186.622  161.853 39.611 41558 36.690
cumulative accusations 9.58 1.933 21.05 1.269 10.57 2.316
Cumulative significant 5.62 1416 11.925 0.805 0.458 1.326
accusatior

% population with a

bachelor’'s degree and 29.845 27.927 32.723 22.748 21.267 24.971
highel

unemployment rate 5.840 5.654 6.121 5.904 5.711 1946.
6%%,?” capitaincomein 49915 18651  21.803 15.541 14595  16.960
% Hispanic 12.415 11.232  14.190 10.730 9.598 .42
population densit 1.33¢ 1.311 1.371 0.48¢ 0.47: 0.50¢

% catholic population 33.484 33.680 33.190 21.266 21.445 20.999

Any diocese that has recognized more than 50 puablices over the sample period is consideredhessily
affected diocese.



Table 1.2. Basic Weighted Least Square Regression

Log (Catholic school
enrollment share)

Log (Number of catholic schools
per 000’s students)

VARIABLES

1) &)

®) 4)

Log (total accusations) -0.00281 0.0169 0.00297 0.0086:
(0.0229) (0.0168) (0.0249) (0.0187
Log (% population with a -0.00436 -0.0348 0.00474 -0.0647
bachelor's degree and higher) ~ (0.0926) (0.0556) (0.100) (0.0879)
Log (unemployment rate) -0.000511 -0.0672** 0.0367 0.000429
(0.0407) (0.0288) (0.0408) (0.0350)
Log (real per capita income) 0.550%*** 0.0488 0.468 0.177
(0.161) (0.143) (0.180) (0.189)
Log (% Hispanic) 0.232%* -0.0126 0.166*** -0.0799
(0.0410) (0.114) (0.0390) (0.123)
Log (population density) 0.0373  -1.061*** -0.206 -1.009***
(0.294) (0.249) (0.306) (0.326)
Log (% catholic population) 0.174* -0.0795 0.131* -0.0930
(0.0748) (0.0625) (0.0784) (0.0567)
Constar -9.476** -11.96%** -7.634%** -10.22%**
(2.235) (1.494) (2.437) (2.208)
Linear diocese-specific time No Yes No Yes
trend
Observations 1,718 1,718 1,718 1,718
R-squared 0.984 0.992 0.976 0.985

Note: There are 172 dioceses, regressions incledeand diocese fixed effects. The numbers in
parenthesis are clustered standard errors at tices# level. *** p<0.01, ** p<0.05, * p<0.1

28
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Table 1.3. Lagged Effects of Basic Weighted Least Square

Log (Catholic school enrollment

Log (Number of catholic schools per

share) 000'’s students)
Full sample Before After Full sample Before After
2002 2002 2002 2002
VARIABLES (1) (2) (3) 4 (5) (6)
Log (total accusations) -0.0223  0.106 -0.0328 -0.0230 0.206 0.0170
(0.0250 (0.0944) (0.0345) (0.0255) (0.188 (0.0337
1'lag of Log (total -0.0434* 0.0173  -0.0562* -0.0394 0.0481 -0.0197
accusation: (0.0243 (0.0729) (0.0326) (0.0328) (0.0934  (0.0408
2" |ag of Log (total -0.0576** 0.0633  -0.0831** -0.0600 0.0148 -0.0401
accusation: (0.0284 (0.0505) (0.0383) (0.0445) (0.0628  (0.0491
3d lag of Log (total -0.0541* 0.0616  -0.0831** -0.0648* -0.0407  -0.0225
accusations) (0.0298) (0.0686) (0.0328) (0.0353) (0.0905) (0.0486)
Log (% population with a 0.0278 -0.134 -0.177 0.0299 0.0235 -0.336
bachelor’'s degree and (0.106) (0.0826) (0.135) (0.142) (0.101) (0.297)
higher’
Log (unemployment rate) 0.00566 0.0125 -0.0483 0.0194 0.0859* -0.0114
(0.0388 (0.0423) (0.0486) (0.0405) (0.0471  (0.0585
Log (real per capita income) 0.474**  0.291 0.186 0.452** 0.264 0.0694
(0.168) (0.225) (0.184) (0.193) (0.316) (0.207)
Log ( % Hispanic) 0.174**  0.196*** 0.0863 0.163** 0.0916 0.0427
(0.0579) (0.0554) (0.137) (0.0673) (0.0666) (aue
Log (population density) 0.0463 0.111 0.0986 -0.146 -0.161 0.0451
(0.396 (0.374) (0.271) (0.382) (0.478 (0.512
Log (% catholic population) 0.0906 -0.0106 -0.0636 0.0756 -0.0327 -0.0347
(0.0661) (0.121) (0.116) (0.0754) (0.0772)  (0.131)
Constant -8.884**  -6.768**  -7.063*** -7.275* -5.316 -3.772
(2.705 (3.035 (2.478 (2.820 (4.340 (3.300
Observations 1,204 516 688 1,204 516 688
R-square 0.98i 0.99¢ 0.991 0.98: 0.99: 0.98¢

Note: There are 172 dioceses, regressions incledeand diocese fixed effects. The numbers in plaesis are
clustered standard errors at the diocese levelp®9.01, ** p<0.05, * p<0.1
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Table 1.4. Basic Difference-in-Difference

Log (Catholic school enrollment share) Log (Numbfecatholic schools per
000'’s students)
VARIABLES (1) (2) (3) (4) (5) (6)
Log (tota accusation: -0.0808** -0.0283 0.00767 -0.0510* -0.0272 -0.00960
(0.0363) (0.0267) (0.0193) (0.0295) (0.0277) (0.0200)
Log (% population with a -0.00349 -0.0346 0.00559 -0.0634
bachelor’s degree and (0.0925) (0.0556) (0.0999) (0.0876)
higher
Log (unemployment rate) -0.000485 -0.0674** 0.0366 0.000118
(0.0407) (0.0288) (0.0408) (0.0349)
Log (real per capita 0.554*** 0.0491 0.472%** 0.179
income) (0.161) (0.143) (0.180) (0.189)
Log ( % Hispanic) 0.231*** -0.0132 0.164*** -08311
(0.0408) (0.114) (0.0389) (0.122)
Log (population densit 0.0309 -1.063*** -0.213 -1.013***
(0.294 (0.251 (0.307 (0.329
Log (% catholic 0.173* -0.0800 0.129 -0.0941*
population) (0.0747) (0.0626) (0.0786) (0.0568)
Constant -5.194x** -9.55] *** -11.98*** -2.925%*  J 716**  -10.26%**
(0.0149) (2.233) (1.492) (0.0141) (2.442) (2.206)
Linear diocese-specific No No Yes No No Yes
time trend
Observations 1,718 1,718 1,718 1,718 1,718 1,718
R-square 0.981 0.98¢ 0.99:2 0.97¢ 0.97¢ 0.98¢

Note: There are 172 dioceses, regressions incledeand diocese fixed effects. The numbers in plaesis are
clustered standard errors at the diocese levelp®9.01, ** p<0.05, * p<0.1
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Table 1.5. Difference-in-Difference with Lagged Effects

Log (Catholic school
enrollment share)

Log (Number of catholic schools
per 000’s students)

VARIABLES 1) 2) (3) (4)
Log (total accusation: -0.035: -0.033¢ -0.0428’ -0.047¢
(0.0254) (0.0259) (0.0253) (0.0318)
18'lag of Log (total accusations) -0.0513* -0.0495 -0.0579 -0.0603
(0.0261 (0.0335 (0.0353 (0.0474
2" lag of Log(total accusation: -0.0821** -0.0710* -0.0860* -0.0762
(0.0326) (0.0428) (0.0515) (0.0664)
3d lag of Log (total accusations) -0.0866** -0.0508 -0.0839** -0.0219
(0.0334) (0.0524) (0.0410) (0.0686)
Log (% population with a bachelor's degree 0.0254 -0.0603 0.0271 -0.0879
and higher) (0.105) (0.0877) (0.141) (0.162)
Log (unemployment rate) 0.0130 -0.0497 0.0273 1800
(0.0383) (0.0375) (0.0398) (0.0419)
Log (real per capita incon 0.506%*** 0.10z 0.485** 0.066:
(0.168 (0.158 (0.189 (0.168
Log ( % Hispanic) 0.160*** 0.0324 0.148** -0.0175
(0.0576) (0.127) (0.0660) (0.154)
Log (population densit -0.0044° -1.269*** -0.19¢ -1.323***
(0.395) (0.399) (0.380) (0.502)
Log (% catholic population) 0.0795 -0.0754 0.0637 -0.0691
(0.0645 (0.0697 (0.0748 (0.0727
Constant -9.455%* -13.35%* -7.872%* -10.66***
(2.712) (2.325) (2.775) (2.965)
Lineardioces-specific time tren No Yes No Yes
Observations 1,204 1,204 1,204 1,204
R-squared 0.987 0.994 0.983 0.990

Note: There are 172 dioceses, regressions incledeand diocese fixed effects. The numbers in plaesis are

clustered standard errors at the diocese levelp®0.01, ** p<0.05, * p<0.1
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Table 1.6. Nested Model

Log (Catholic school Log ( Number of Catholic
enrollment share) schools per 000’s students)

VARIABLES 1) 2)
0 0.0622 0.212

0 (0.104) (0.135)
0 -0.0223 0.0596

1 (0.0641) (0.0594)
0 -0.0186 -0.0175

2 (0.0563) (0.0621)
0 0.00561 -0.0371

8 (0.0413) (0.0425)
'g -0.106 -0.262*

0 (0.111) (0.142)
'g -0.0454 -0.125

1 (0.0773) (0.0762)
13 -0.0985 -0.0869

2 (0.0692) (0.0772)
13 -0.127* -0.0682

e (0.0495) (0.0574)
Constant -11.65%* -9.277%*

(2.349) (2.248)

Observations 1,204 1,204
R-squared 0.976 0.972
Panel k- Hypothesis Te:
0,=0,=0,=0,=0 0.28 0.91
P-Value 0.8898 0.4573
0,+0,+0,+9,=0 0.02 133
P-Value 0.8850 0.2507
,81 = 182 = 183 = ﬂ4 =0 2.24 1.30
P-Value 0.0663 0.2736
B+pB,+Bs+B,=0 2.83 5.02
P-Value 0.0944 0.0263

Note: There are 172 dioceses, regressions incledeand diocese fixed effects. The numbers in
parenthesis are clustered standard errors at ticesk level. *** p<0.01, ** p<0.05, * p<0.1
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Table 1.7. Difference-in-Difference with Lead and Lagged Ette

Log (Catholic school enroliment

Log (Number of catholic

share) schools per 000’s students)
VARIABLES 1) 2) (3) (4)
Log (total accusations) -0.0306 -0.0299 -0.0428 -0.0398
(0.0288) (0.0300) (0.0286) (0.0376)
1s'lag of Log (total accusations) -0.0540* -0.0654** -0.0662 -0.107**
(0.0302) (0.0315 (0.0436) (0.0420)
2" Jag of Log (total accusations) -0.100*** -0.135*
(0.0350) (0.0526)
1s'lead of Log (total accusations) -0.00867 -0.0157 -0.00433 -0.00747
(0.0260) (0.0276) (0.0261) (0.0279)
2" lead of Log (total accusations) -0.00542 0.0239
(0.0218) (0.0251)
Constar -10.61%* -10.92** -8.982** -10.44%*
(2.966) (2.913) (3.560) (3.022)
Observation 1,20¢ 1,20z 1,20¢ 1,20:
R-squared 0.987 0.988 0.983 0.979

Note: There are 172 dioceses, regressions incledeand diocese fixed effects. The numbers in plaesis
are clustered standard errors atdiocese level. *** p<0.01, ** p<0.05, * p<0
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Table 1.8. Robustness Checks

Pand A: The Effect of Significant Accusations

Log (Catholic school enroliment

Log (Number of catholic

share schools per 000’s studer

VARIABLES (1) 2) (3) (4)
Log (total significant accusations) -0.0389 -0.0253 -0.0870*** -0.0786*

(0.0288) (0.0296) (0.0281) (0.0406)
1s'lag of Log (total significant -0.0742* -0.0685 -0.0997** -0.0963
accusations) (0.0361) (0.0475) (0.0414) (0.0591)
2" Jag of Log (total significant -0.0973*** -0.0638 -0.110** -0.0881
accusation: (0.0356) (0.0549) (0.0440) (0.0711)
3d lag of Log (total significant -0.0647 -0.0802 -0.0807 -0.0674
accusations) (0.0395) (0.0629) (0.0519) (0.0824)
Constant -9.098*** -13.27%* -7.666*** -10.61%***

(2.716 (2.342 (2.792 (2.958
Linear diocese-specific time trend No Yes No Yes
Observation 1,20¢ 1,204 1,204 1,20¢
R-square 0.987 0.99/ 0.98: 0.99(

Panel B: Unweighted Least Square

Log (Catholic school enroliment

Log (Number of catholic

share) schools per 000’s students)
VARIABLES 1) (2) (3) 4
Log (total accusations) -0.0445 -0.0448 -0.0527* -0.0592*
(0.0290 (0.0324 (0.0300 (0.0325
1s'lag of Log (total accusations) -0.0676** -0.0696 -0.0681** -0.0683
(0.0323) (0.0503) (0.0333) (0.0524)
2" ]ag of Log (total accusation:s -0.117%** -0.115* -0.106*** -0.0943
(0.0379 (0.0595 (0.0353 (0.0623
3d lag of Log (total accusations) -0.121%** -0.115 -0.106** -0.0968
(0.0350) (0.0738) (0.0410) (0.0799)
Constar -12.00%*** -12.08*** -9.090*** -10.56***
(2.202) (3.534) (2.131) (3.451)
Linear diocese-specific time trend No Yes No Yes
Observations 1,204 1,204 1,204 1,204
R-squared 0.976 0.986 0.972 0.985

Note: There are 172 dioceses, regressions incledeand diocese fixed effects. The numbers in plaesis
are clustered standard errors at the diocese Fe¥gl<0.01, ** p<0.05, * p<0.1
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Table 1.9. Effect of Publicity by Gender

Log (Catholic school male students
enrollment share)

Log (Catholic school female
students enroliment share)

VARIABLES

@) (4)

Log (total accusation:

18'lag of Log (total accusations)
2" lag of Log(total accusation:

3d lag of Log (total accusations)
Constant

Linear diocese-specific time trend

Observations
R-square

-0.036¢ -0.029:
(0.0267) (0.0283)
-0.0727*** -0.0566
(0.0269 (0.0375
-0.0850** -0.0520
(0.0342) (0.0480)
-0.114%*= -0.0394
(0.0331) (0.0579)
-9.330%*** -14.49%**
(2.788) (2.223)
No Yes
1,204 1,204
0.98: 0.99]

Note: There are 172 dioceses, regressions incledeand diocese fixed effects. The numbers in plaesis are

clustered standard errors at the diocese levelp®0.01, ** p<0.05, * p<0.1
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Chapter 2: School Mandates, Education for Parents, or Physician
Recommendations? The Most Effective Way to I ncrease Human
Papillomavirus Vaccine Coverage

2.1. Introduction

About 20 million people are currently infected wiluman Papillomavirus
(HPV) in the United States. About half of theske@tions are among adolescents and
young adults between 15 to 24 years old. HPV isithset common sexually transmitted
disease. Among the more than 40 HPV types thattitfi@man mucosal, most infections
are asymptotic and transient; however, certain gac types can cause cervical cancer
and a number of less common cancers, includingetaraf the anus, penis, and vulva.
Other non-congenic types can cause genital wavesyByear about 12,000 women are
newly diagnosed with cervical cancer, and aboud@Women die from this cancer in the
United States. About 1% of sexually active males f@males in the U.S. have genital
warts at any given time (Center for Disease Coranal Prevention, 2014).

Two vaccines have been developed recently to gragginst HPV. The bivalent
vaccine (Cervarix) prevents two HPV types, 16 aBdThese two types are responsible
for about 70% of cervical cancers. The quadrivaleatine (Gardasil) protects against
HPV types 16 and 18, as well as HPV types 6 anavhich cause 90% of genital warts.
The quadrivalent vaccine can also protect agasrster of the anus, vagina, and vulva.
The full immunization includes three doses of vaedn the course of six months.
Research conducted on the safety of this vaccoh@ali show any safety concern, and
both vaccines were found to be safe. Some milddfi@ets of the vaccine have been
reported, such as pain where the shot was giveer,fdizziness, and nausea (Center for

Disease Control and Prevention, 2014).
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The Food and Drug Administration (FDA) approved dzesil at 2006 and
Cervarix at 2009. The Advisory Committee on Immatian Practices (ACIP)
recommends either HPV vaccine for routine vacoomafor all girls 11 to 12 years old
and catch-up vaccination for those 13 to 26 yelrsvbo have not been vaccinated
previously. Only the quadrivalent vaccine is roaljnrecommended for boys 11 to 12
years old, and catch-up vaccination is recommeimfaeti3 through 21 year old males.
This vaccine is also recommended for gay and badexen, and people with
compromised immune systems. The main reason fonmeending the vaccine for the
age range of 11-12 years old is to increase theaeff of the vaccination. HPV
vaccination does not protect against the virusasah individual is already exposed. As
a result, vaccination at earlier ages will increidweelikelihood that immunization would
occur before any sexual activity. Moreover, it bagn efforts to synchronize HPV
vaccine delivery with other adolescent requiredcuaes (Daley et al., 2010).

In order to increase the immunity against this sjimmany states have enacted
HPV vaccine related laws. This legislation rangesely; however, most of this
legislation in general can be divided into fiveagadries: school mandates, public
awareness campaigns, education for parents, edadatischool children, and health
insurance mandates. Figure 2.1 shows the numlstatels in each category. The ultimate
goal of this research is to investigate whether ¢ewneral classes of policies, school
mandates and educational programs for parents,graneoted the vaccination or not.
These two policies vary significantly in terms n€urred costs and also the extent that
they interfere with freedom of choice, and as alte& should be of interest to public

health policy makers. Providing information for g@ats can happen at very low cost, and
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if this policy is more effective in promoting thaacine, the cost-benefit analysis would
indicate that this policy is preferred. It is ajg@ferred from a political economic
perspective because it interferes less with parehtace. To compare the effectiveness
of these policies to a baseline treatment, | aisenid to study the effect of physician
recommendation on the HPV vaccine decisions. Thiabla indicating receipt of advice
from a physician is non-experimental and potentiaidogenous, but | employ an
instrumental variable approach that is specificdégigned to address the endogeneity
problem.

Many studies have investigated different aspecthetleterminants of vaccine
acceptance. Higher income levels and having h@adtirance are shown to be positively
correlated with vaccinations (Jain et al., 2009ed8er awareness of HPV is associated
with greater vaccine acceptability (Jain et alQ2@ Black et al., 2009). However, there
are some serious empirical limitations to thesdistu Initiation and completion of the
vaccine is found to be associated with patients adpe receipt is lowest among the
youngest and oldest eligible age groups and higirashg the mid teenagers (Robin et
al., 2014).

To best of my knowledge, Bugenske et al., (2018yipled the only published
study that explicitly investigates the effect ofdaie school requirement policies,
including school mandates and parental educatiguinements, on the vaccination rate.
They found no association between parental educagiguirements and the coverage
level for HPV. However, this study is only confingdthe vaccination rate mean
comparison between treatment and control stateie Wiere might be substantive

differences between state characteristics. Thesaacteristics can affect the vaccination
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rate through channels other than these policiebtltase differences are not addressed in
this study. As a result, this severe limitationthe applied statistical method makes it
difficult to draw a comprehensive conclusion frdme tesults. The current study,
however, both controls for the differences in stdtaracteristics, as well as empirically
employs a rich individual level data to study tififeet of aforementioned policies on the
decision to initiate or complete the sequence o¥ W&ccine.

Some studies have focused on the effect of heatthgrovider and physician
recommendation on the vaccine decision as welfamad that receiving a physician
recommendation is an important factor (Yilato,let2013 & Rosenthal, et al., 2011).
Parents frequently cited not having a physiciammanendation as reason for not
vaccinating their child (Holman, et al., 2014). Biejan failure to start a conversation
about HPV vaccine was a leading reason of delayedssed immunization
opportunities among African American adolescentmnevhen mother expressed a strong
commitment to HPV immunization (Hamlish et al., 2D1it was even more likely for
parents of sons than girls to indicate not havipgsician recommendation as the main
reason for vaccine refusal (Laz et al., 2012). Hewenone of these studies took
potential endogeneity of receiving a physician reoendation into account. In this
study, | address the potential endogeneity by eyipdoan instrumental variable
approach.

The most important finding of this paper is tha grerceived risk of infection is
an important determinant factor in the ultimatecass of a policy. In general, these
policies were less successful in encouraging tleeima among children younger than 13

years old. This is mainly due to the fact thatpleeceived risk of infection is quite low in



40

this age range, considering the fact that HPVssxaally transmitted disease. The
policies appear to have a limited impact at beghenvaccine outcomes among girls
older than 13 years old. This implies that incneggarental awareness can lead to an
increase in vaccine initiation; however, paren&s\aitling to wait for their child to
become older, and it is the time that the percensddof infection is greater.

Physician recommendation, however, is shown to $teoag determinant in
initiating and completing the vaccination sequersewell as initiating the vaccine
before the age of 13. The strongest effect of migsirecommendation can be observed
on the decision to initiate the vaccine. This dffedound to be stronger than the effect of
any policy and obviously much cheaper. The resulpport the argument that receipt of
advice from a physician should be treated as angabus regressor. Estimates that
ignore the potential endogeneity will result in anektimating the true effect of physician
recommendation on vaccine initiation and completi@iso present suggestive evidence
that physicians tend to recommend the vaccinedsethivho are less likely to initiate the
vaccination by their own.

The rest of the paper is organized as follows.i8e@&.2 provides a background
of different policies in effect in various stat&ssection 2.3, | describe the data. In
section 2.4, | introduce the methodologies thahpley in my study. In section 2.5, |
present and discuss the results. Section 2.6 gevmbustness checks. Section 2.7

concludes.

2.2. Background

Introduction of the population based Pap smeat@stesulted in a sharp decline

in incidence and mortality rates of cervical cante6 cervical cancer incidence rates
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decreased by 75%, and the mortality rates decliye% in the 50 years following the
introduction of cervical cytology in 1949 (Saslotak, 2008). Despite these impressive
statistics, there is a significant racial and ethdisparity in cervical cancer incidence and
its related mortality rates (Reiter et al., 2008jhough these disparities have declined in
recent years, the incidence rate remains highengroack women (9.6/100,000) in
comparison with white women (7.9/100,000). Hispamicnen also have a higher
incidence rate (10.9/100,000) than white women. mbetality rate is highest among
black women (National Cancer Institute, 2014). @aivcancer mortality rates are higher
in rural areas of the United States, and factasglace women at higher risk of
developing cervical cancer are more prevalentéserareas (Brewer and Fazekas, 2007).
Moreover, some at risk women are less likely tenex screenings. Half of all women
who are diagnosed with cervical cancer have nesenlscreened, and an additional 10%
have never been screened in a period of five Jwfge diagnosis (Saslow et al., 2008).
As a result, any alternative option that can resdtiws disparity could be of interest to
public health policy makers.

The prevalence of vaccine types HPV declined frdnd% in 2003-2006 to 5.1%
in 2007-2010 among females aged 14 through 19 y#drd his is despite the fact that
only 49% of females aged 13-17 had received at teesdose of vaccine, and 32% had
finished the whole sequence of three doses of maai 2010. Almost all HPV vaccines
administrated in the United States were the qualimt HPV vaccine (Markowitz et al.,
2010). Figure 2.2 shows the national trend of sbaggrls between 13 to 17 who
initiated and completed the sequence of the vac@ine long term effect of the vaccine

is unknown due to the short time span of implent@mnaHowever, some estimates
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predict the possibility of 70% reduction in centicancer rates depending on the number
of HPV types eventually included in future HPV viaas and the vaccination
participation rate (Saslow et al., 2008). Vacgnegrams can potentially most benefit
those lacking access to routine Pap screening amusyr

There are several reasons that can be outlingtiéaelatively low vaccination
rates in the United States. One important baroieeteipt of the vaccine is the cost of the
vaccine. Depending on health insurance statuspfsangight have to pay part or all of
the cost of the vaccine. This can include vaccohaigistration fees. Another potential
barrier to vaccine acceptability is lack of motieatby parents to have their daughters
vaccinated. The lack of interest is mostly derifretin concerns about the safety of the
vaccine and also the perception among parentdi¥etis not an imminent risk to their
daughters’ health. If parents believe that theugider is not sexually active or the child
is not of the appropriate age, they might underrtigenecessity of vaccination and
postpone it for the future (Brewer and Fazekasy26f@Iman, et al., 2014).

To increase the vaccination rates, within a yet@r @pproval of the vaccine, a
wide vaccine-related legislative activity begamlifierent states. Legislation introduced
in 41 states and the District of Columbia. It ird#s bills in 22 states and the District of
Columbia that would mandate the HPV vaccine fothsgrade girls (Mello et al., 2012)
Figure 2.3 provides an overview of legislative atyiat 2006. Media reports following
the burst in legislative activity made the claimttthe vaccine manufacturer, Merck, was

heavily involved in promoting school mandates. Eueports generated a controversy

81t includes California, Connecticut, District of lDmbia, Florida, Georgia, lllinois, Kansas, Kentyck
Maryland, Massachusetts, Michigan, Minnesota, M&ppi, Missouri, New Mexico, New York, Ohio,
Oklahoma, South Carolina, Texas, Vermont, Virgimiagd West Virginia.
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about the degree to which industries should belwaebin vaccine policy (Tomljenovic

& Shaw, 2012). Since 2006, legislators in at |d&sstates and territories have
introduced legislation with regard to the vaccind at least 25 states and territories have
enacted legislation (National Conference of Statgislation, 2013) Table 2.1 lists each
state with a vaccine-related law, the categorytietaw falls in, along with the year that
the law became effective and whenever is needeeé dasic information about the
legislation is provided.

The most contentious policy among all the vaccelated policies is school
mandates. School mandates make HPV vaccinationusory for a specific age group,
mostly sixth grade girls. Many states saw the ohiition of at least one school mandate
bill but in almost all the cases, the bills ultimgtfailed. On February 2, 2007, Texas
became the first state that enacted the mandatednutive order; however, almost
immediately, the legislators passed a bill to aderthe executive order and the governor
withheld his veto (National Conference of Stateikkgion, 2014). By the end of 2011,
only Washington DC and Virginia had enacted scimoahdates. However, both states
offer liberal opt-out actions that allow parentgleeline the vaccination for their
daughters for almost any reason (Stewart, 2008]tiplei attempts by some legislators in
Virginia to repeal the requirement that schoolsggiié immunized against HPV failed
(National Conference of State Legislation, 2014).

There are multiple impediments to the adoptioncbio®l mandates. First, school

mandate bills were introduced only a few montherdfie vaccine became available in

® It includes Colorado, District of Columbia, lllirsy Indiana, lowa, Kansas, Louisiana, Maine, Marglla
Michigan, Minnesota, Missouri, Nevada, New Mexibigw Jersey, New York, North Carolina, North
Dakota, Oregon, Puerto Rico, South Dakota, Texéah WVirginia, and Washington.
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the market; as a result, many legislators along mitblic health officials did not support
the law due to the fact that they believed longnateafety data are needed before
mandatory vaccination can be justified. Secondsthaially transmitted nature of HPV
caused some social conservatives to object to @alsry policy because they believed
it might lead to reduce the influence of their naggs to promote abstinence. Third, there
was an argument at the time that vaccine mandates supposed to prevent the spread
of contagious diseases and school enrollment shmtlte used to meet other public
health goals. This argument, coupled with the flagt HPV is not contagious through
casual contact, created another barrier againgtt@toof school mandates. The same
reasoning was used in Virginia to justify the lidleopt-out provision in its legislation.
Fourth, media coverage of the manufacturer’s aggresactics to promote school
mandates led to the public’s perception that tleppsition of these bills is merely due to
the company’s policy and not the product’s ment] aeople who were supportive
otherwise pulled back. And finally, mandatory vaation required financial resources in
order to cover the vaccine’s cost, especially f@dMaid and S-CHIP programs.
Considering the fact that Gardasil is notably mexpensive than other required
vaccines, HPV vaccine mandates were believed tswna too great a share of states’
Medicaid and public health budgets (Colgrove et24110).

Mandate proposals for the HPV vaccine, like angptiompulsory health
measure, are politically and ethically sensitiveshese they violate freedom of choice for
parents. The issue would become even more sengitiea it is realized that HPV
vaccine intersects with human sexuality (Colgravale 2010). To avoid such

complications, some states have adopted diffeegntlations than school mandates. One
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of the most common alternatives to compulsory vetn is the provision of
educational content about HPV for parents. Amohthal states that proposed school
mandates, four states eventually adopted suchi@y@oid one adopted a health
insurance mandate. The remaining states have pptetlany policy. The common
theme among all of these bills is that they woulavle educational content to parents
about HPV, its link to cervical cancer, and avallgbof the vaccine as well as potential
side effects of vaccination. Reference groups stibjethis class of policies are different
in different states, but all these policies aremated to increase vaccination rate through
increased parental awareness. There are alse gtataequire health education for
students to cover the information about HPV, busthad the time the requirements are
not binding. School districts usually have the autly to decide whether they want to
include health and sexual education in their culaim or not.

In addition to policies that encourage immunizatggainst HPV, coverage of the
cost of the vaccine is also a crucial factor indkeision to accept the vaccine. A full
course of HPV vaccination costs about $390, whcsignificantly more expensive than
most other required vaccines. Different statesr@feide range of programs to cover the
cost of the vaccination. One of the oldest progranfiederal-state Vaccine for Children
(VFC) program. VFC took effect in October 1994 @ntbvers more than 35 million
children below age of 18. VFC provides recommengeatines by ACIP, including the
HPV vaccine at no cost for certain groups. Mediadigible children, Alaska native and
American Indian, and uninsured children are elggiiolr VFC. The program also provides
vaccines for underinsured children at Federallylif)ed Health Centers (FQHC) and

Rural Health Clinics. Section 317 of the publicltieaervice act is another federal
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program administrated by CDC, and it provides grantstates and territories,
commonwealth trusts, and several cities for vacpumehase and surveillance programs.
States could only purchase childhood immunizatioten section 317 prior to enactment
of the Affordable Care Act (ACA); however, ACA aotiizes states to purchase
recommended vaccines for adults under this se@ational Conference of State
Legislatures, 2011).

The majority of states rely solely on federal reses to purchase vaccines, but
some states supplement programs in order to caeeger target population. State
Universal Purchasing Programs supplement VFC acttbse317 provisions by
supplying the ACIP-recommended vaccines to privateured children and adolescents.
The number of universal states rose by 15 by er&D00 but since then, ten states have
changed their status to what is termed “universigct” meaning that they cover all but
selected vaccines. The high cost of new vaccinestiMamain obstacle to sustain
universal purchase programs and there are thenexcaonost likely to be omitted in
“universal select” states. At the beginning of 20D8tates had universal programs
(Alaska, New Hampshire, New Mexico, Rhode Islandiiaont, Washington, and
Wyoming). Since then, Alaska, Washington, and Wywagrhave converted to universal
select states (Benatar et al., 2010). None of tineetsal select states provides the HPV
vaccine for private insurance holders and theipsuis limited to VFC eligible children.
Since the approval of the vaccine, many healthrarsee policies have stepped forward
and provided coverage for the HPV vaccine. Howease policies vary significantly in
terms of cost sharing. During the same period, sstates have mandated health

insurance policies to include the HPV vaccine mirtpreventive services. These policies
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also vary greatly with respect to the cost sharaggiirements and covered age groups. In
addition to those states, according to the Affolel&are Act (ACA), new insurances and
plans as of September 23, 2010 are required tageg@reventive services, including
ACIP-recommended vaccines without imposing outarfiqet costs on the policy holder

such as copayment or coinsurances.

In the current study, | investigate how two maiobmpeting policies, school
mandates and providing educational content formiayean affect the decision to initiate
and complete the vaccination. Moreover, | alsondt® further examine the effect of
physician recommendation on the probability of waeénitiation and completion and to
compare its effect with the effect of policy vatieh Physician recommendation is
shown to be one of the most important factors eltheelated decisions (Kenkel &
Terza, 2001; Kreuter et al., 2000). Receiving aglfiom a physician with regard the
vaccine might largely influence the decision toaraate. When it comes to social
welfare, physician recommendation can be very efisttive due to the fact that it is a

more targeted intervention and it does not impogentost on tax payers.

2.3. Data

The data | use come from National Immunization 8uVeen (NIS-Teen) from
2008-2011. This survey collects information abcataination records of teens between
13 to 17 years in all 50 states, District of Columland selected area for oversampling.
The NIS is a list-assisted random-digits-dialingpdone survey followed by a mailed
survey to the teen’s immunization providers. Thigalso a period of the time during

which most states enacted their HPV related reiguisit The fact that the data are
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collected from providers, in addition to the housldl, increases their reliability. This
database also collects information whether an iddal has ever received a
recommendation from a physician concerning HPV weton.

I merge the NIS-Teen data to information on thecenant of HPV related regulations in
different states. | aim to study the effect of swhnandates and provision of educational
content for parents about HPV on both extensiveiatgssive margins of vaccine
decisions, as well as physician recommendatioe Idtter is also asked of all
respondents. In addition to the direct effect esthpolicies on the vaccination decision,
they can also affect the prevalence of physicianmamendation and influence the
vaccine outcomes indirectly through this channel aiesult, inclusion of the policy
variables is critical in estimating the effect dfygician recommendation. Moreover, it
provides a baseline to compare the effect of tpesieies and the effect of physician
recommendation. School mandates are very similaoiraing across states. The content
of educational packages distributed among parentsry similar in different states as
well; however, each state has targeted a diffeaxgatgroup. | restrict my sample to

females because mostly just women are subjecegethegulations.

| drop all the states that have enacted educatmograms about HPV for
students and those that have required health ins@galans to include the HPV vaccine
in their preventive servic#s As previously mentioned, educational programs for
students, most of the time are not binding. Assalteit is almost impossible to
determine whether or not an individual in the santpd ever received any educational

content about HPV or not. This impairs the poskibib appropriately control for this

101t includes Colorado, lllinois, lowa, Louisianagtada, New Mexico and Oregon.
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variable. Health insurance requirements are he¢m@aus in terms of cost-sharing
policies among the states that have adopted spohay. Coverage of the vaccine may
be subject to deductibles and coinsurance depemdinige choice of health insurance
plan in some of the states with this policy in effdt is worth mentioning that cost-
sharing policies among various health insurancespéand different states are very
different which are unobservable to me. Moreovaanyhealth insurance policies had
included HPV vaccine in their preventive servicesrtly after approval of the vaccine
regardless of legal requirements by states. Coesglguindividuals subject to this
policy might not be significantly different in teeof the exposed vaccination cost with
residents of other states without a health inswwanandate policy. As a result, it is
technically impossible to adequately control fas thariable.

In addition to the potential direct effect of edtieaal programs for student and
health insurance mandates, the vaccination deamight be affected by some
unobserved channels that are influenced by thesggso For example, HPV awareness
of those who have not received any information altoeldisease can still increase
through discussing it with other families and natvexternality. While both of these
policies can affect the vaccination decision, ttiepdion of these policies is likely to be
correlated with adoption of school mandates anda&titn for parents programs.
Moreover, both policies, and more specifically fieaisurance mandates, can also
influence the probability of receiving a recommetimafrom a physician. As a result,
the disability to control for these variables vidad to biased and inconsistent estimates

for both policy and physician recommendation vddab
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As previously mentioned, there are a set of s@ibbed “universal states.” These
states provide ACIP-recommended vaccines for grlyansured children, as well as
VFC eligible ones (Alaska, New Hampshire, New MexiRhode Island, Vermont,
Washington, and Wyoming). It is reasonable to agstivat the cost associated with the
vaccination in these states is lower in comparisih my treatment group and it might
affect the vaccination decision. This might undevenihe credibility of these states to be
included in my control group. However, most of thetates did not change their status
over the sample period (New Hampshire, New Mexrioode Island, Vermont, and
Wyoming) and state dummies can sufficiently confioolthe effect of universal vaccine
purchase programs in these stateBhere are also states that have public awareness
campaigns. These campaigns don’t necessarily targeécific age group or parents only
(Colorado, North Dakota, and Utah). This policy esmcourage vaccination through the
enhanced public awareness and inclusion of theimeicontrol group might be
problematic. However, all of these states hadghbley in effect the whole sample
period and, as a result, following the same reagpas the above, state dummies should
control for the effect of this polic}?

My final sample therefore consists of 43 states@istrict of Columbia over a 4
year period for a total of 56,004 observationselge the state level HPV vaccination
rates data and the rates of three common sexualigrhitted diseases among young

people 15-24 years of age, estimated by Centddiase Control and Prevention, and

11 Alaska changed its status in January 2009, Wasdtinchanged it in July 2009, and Wyoming changed it
in July 2011 to universal select states.

2 | initially include all the universal states amttstates with a public awareness campaigns, but |
eventually drop those states that have changeddtatus to “universal select” during the sampleqake
(Alaska, and Washington) and report the resultkidiog the remaining states from my control grooip t
verify the results. The results are qualitativélg same and will be available upon request.
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state level cervical cancer prevalence data frotioNal Program of Cancer Registries

(NPCR) to my database.

2.4. Methodology

In order to investigate the effect of physicianommendation on vaccine
decisions, as well as the effect of school mandateseducational programs for parents,
| begin by estimating:

Yiit = f(a +ﬁlxijt Y +0, + B,(age* Year)

Bs(schman,,) + 3, (edupar;, ) + Bs(recom, )+ &, ) M)

| estimate equation 1 using a probit modgl.is a variable that either represents the
vaccine initiation dose>1), or the completion of the vaccingoée>3). In some
specifications, | use a variable that indicatestivea child has been updated for this
particular vaccinedose>1) before the age of 13. This variable allows msttaly the
effect of desired policies on a wider range of ggrips. It also provides the opportunity
to examine the possibility of heterogeneous treatraffects. A decision to get
vaccinated can be strongly influenced by child’s dge to the sexually transmitted
nature of the HPV vaccine. | initially use the repd data by providers to construct the
dependent variable, however, when these data a®ngj | use the household reports to
fill this variable. Failure to obtain provider dasaattributable to two main reasons. First,
the family did not give the consent to contacttéen’s vaccination provider. Second,

communication with provider was not possible beeaither contact information for
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provider was not adequate or the provider did espond:? | also utilize the vaccination
records data after the age of 13 to update thenatan status before the age of 13. |
will replace the update status before the age afli8h are missing by zero, if the
vaccination records after the age of 13 indica& &hchild has not received any dose of

vaccine.

The variableschman is a dummy variable indicating that a child lives state
where school mandates for HPV vaccines are in edfied the child has been in the
covered age group of the legislation at any tinterdhe law was enacteetupar is a
dummy variable that indicates those individuals wh®in the states in which
educational content about HPV and its immunizaisdmeing distributed among parents,
and they were in the targeted age group at anyditee the law’s enactmemecomis a
dummy variable indicating whether parents haveivedea recommendation regarding
HPV vaccine from a physician or ngtis a vector of state dummy variables that are
intended to capture time-invariant factors thatsea¥ to differ between statés.is a
vector of year dummies that captures the differencéin different years that are
common among the states. | also include the inieraof age dummies and year
dummies to allow Y to vary differently over time bge groups.

| assume that the imposition of these policiex@enous. As | discussed earlier,
most states introduced their regulations shortigrahe vaccine was approved. The main
reason for this outbreak in introduction of theaiae related bills was the legislative

efforts by the manufacturer (Tomljenovic & Shaw12}) Forty-one states and DC

13| also estimated regressions that treat the uladblaivaccination records from the provider as migsor
use household data and include a dummy variabtedbaesents when data from provider is missingd, an
Heckman probit model for selection. In all the sagbe results are qualitatively the same.
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introduced bills with regard to the HPV vaccin€B06-2007. Twenty-two states and DC
made efforts to require the HPV vaccine for sclewbliment at the same period of time.
Among twenty-five states and territories that catiyehave the vaccine related laws in
effect, twenty-two started their legislative praeésck in 2006-2007 (National
Conference of State Legislation, 2013). One migkpsct that there are some state-
related factors that affect legislation adoptitre tategory that the law falls in, as well as
the vaccination such as degree of conservatismedigibsity. However, geographic
dispersion of the introduction and the passageabé $aws within each category of the
legislation, as well as the timing of the lawsjaeé this concern. It is also worth
mentioning that | include state and year dummiasyrspecifications, and these
unobservable factors are unlikely to change oveuase of a four year period.
Moreover, this burst in the legislative activit@sly a short time after the approval of the
vaccine will rule out the possibility that the imtluction and passage of these bills was
due to the general public demand because the agssabout the vaccine in that time
was limited.

Xijt is a vector of control covariates. | include colgrfor age, mother’s marital
status, mother’s education, mother’s age categaaes, number of children below age
of 18 in the household, number of people in theskbold, income, and teen health
status, and overall health status within the hooiselt also contains information about
health insurance status. Health insurance statligsided into three categories. The first
category is private health insurance policies thigiht or might not cover the cost of the
HPV vaccine. The second is public health insurdhaecovers the entire cost of the

vaccination. The third are privately insured buatssified as underinsured and receive the
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full coverage for the vaccination costs through stGgram in this category. The final
category is military insurance plans that coverdbst of vaccination partially to fully
depending on the type of the program. | separaiéthry insurance from other
categories because | am concerned that servirngimilitary can be associated with
some unobservable socioeconomic factors that raict the vaccination decision
through some other channels rather than simplyafdsie vaccine. Moreover, access to
healthcare is different among different health rasge policy holders. Many physicians
do not treat publicly insured patients (Currie &Bber, 1996). Physicians are less
willing to accept any new Medicaid patients compaséth private health insurance
holders after Affordable Care Act enactment (DecR8d2). | consider private health
insurance holders as a reference group, and lindlyde dummy variables for holding
public and military health insurance plans. | iduiwo more variables to further control
for access to healthcare. First, | include a véeidiat indicates whether there was any
period of the time after age 11 that a teen didhawe any health insurance coverage,
second, | include a variable that represents whetloaild has visited a doctor in the past
12 months. | also include the rates of one of tkstmommon STDs, Chlamydia, among
young people 15-24 years of age in each state aadily the regression analysis. |
include a variable that represents whether a tasrhhd at least one shot of Tdap
(tetanus, diphtheria, and pertussis) since ageeafsy Tdap vaccine is recommended for
preteens at age 11 or 12 years which is the saroenraended age range for the HPV
vaccine. It is likely taking Tdap vaccine influesd@e decision to initiate the HPV

vaccine. Table 2.2 presents the definition andrapdi the control variables.
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It is important to point out that physicians’ ackvimight be related to some
unobserved factors that can affect the vaccingéagldecision outcomes simultaneously.
This can result in biased and inconsistent estism&ier example, parents who have
higher value for health might seek to receive amsmendation for their daughters. On
the other hand, physicians might recommend thein@guore to those individuals who
are more probable to get involved in risky behayemd at the same time tend less to get
vaccinated.

The first means to identify plausibly an exogenwaisation in the physician
advice is instrumental variable probit model. Téyproach requires identifying the
variables that affect the probability of receiviadyice from a physician but are free of
correlation with factors affecting the vaccine autes, conditioned on other covariates. |
begin with the premise that a chronic conditiormoy other reason can influence the
probability of visiting a physician, it can alsdluence the probability of receiving
advice for vaccination. If these factors are urtegldo vaccine decisions conditional on
other observables, they only can explain the vianah the outcomes of interest through
the variation in physician recommendation and tteay be used as plausible instrumental
variables. The first instrumental variable | enypi®the history of asthma, and the
second instrumental variable is an indicator fatip@ation in 11-12 year old well child
exam. Asthma is leading chronic condition amondgdcen and adolescents in the United
States. The National Heart, Lung, and Blood Instiguidelines for the clinical
management of asthma recommend periodic ambuleisity for asthma monitoring
(Akinbami, et al., 2011). Child well-exam is usyaléquired for secondary school

enrollment and participation in these checkupsisnecessarily correlated with the HPV
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vaccine decision. The high participation rateshi;sample can provide an evidence for
this claim. It is also possible that parents haviake their children to this routine
checkups in order to update their kids for Tdapsbers. 35 states have Tdap
requirements for school entfylt is worth mentioning that | control for Tdapdaie

status in my specifications The IV-Probit estimati® summarized by:

Yijt =1(a+131xijt +y, +0,+ [, (hpvinitijt).|.£ijt > 0)
thini'[ijt :1(a'+¢1Xijt +y, + g +¢,(asthma ¥ ¢, (checkypu, > |

Sz ()5 7)

Z is the vector of instrumental variables and exages variablesasthma is the

(2)

history of asthma which is equal to 1 when a chdd been diagnosed with asthma at any
stage in her life and it is O otherwise. The sedosttumental variablesheckup is a

dummy variable which is equal to 1 when a child haell2 child-well exam.

2.5. Results

Table 2.3 presents the results from the baselgession (equation 1) as well as
IV-probit model as well as the results from thstfistage (equation 2). | also report the
marginal effects of aforementioned variables inl&&b4. The dependent variable is
either indicator for vaccine initiatiomlg¢se>1) or vaccine completiordpse>3) or an

indicator for whether a child has been updatediferHPV vaccinedose>1) before the

Mt includes Alabama, Alaska, Arizona, ArkansasloGado, Florida, Illinois, Indiana, Kansas, Kentyck
Louisiana, Massachusetts, Michigan, Minnesota, kioat Nevada, New Hampshire, New Jersey, New
Mexico, New York, North Carolina, North Dakota, ©hDregon, Pennsylvania, Rhode Island, South
Carolina, Tennessee, Texas, Utah, Vermont, VirgWashington, Wisconsin, and Wyoming
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age of 13. All the specifications include state gadr dummies as well as the interaction
of age dummies and years.

Point estimates of the effect of educational prowrdor parents about HPV for
parents have the expected positive sign on thenaaatiation, however, the estimates
are not statistically significant. The estimateféetf of this policy on the decision to
complete the sequence of the vaccine is positivé mismaller than the effect the policy
has on the decision to initiate the vaccine amglstatistically insignificant. The effect is
very small and highly insignificant when | restrayy dependent variable to the vaccine
update status before age of 13. This implies thatgolicy failed to encourage the
vaccination among the children younger than 13syeltt. Parents might be reluctant to
vaccinate very young children against HPV. Thishige derived from sexually
transmitted nature of HPV vaccine.

| find the anticipated positive association betw#enschool mandates and
vaccine initiation among the girls between 13 toyédrs old. The point estimates are
very close to what | obtained for educational pamgs for parents, but the coefficients
are not statistically significant. This perhapdeets the small number of treatment units
compared to the whole sample. The point estima&@sin positive but statistically
insignificant when the outcome of interest is dieciso complete the sequence of the
vaccination. The effect of school mandate becomesler and remains insignificant
when [ restrict my outcome to the update statusrpo age 13, but the coefficients
remain insignificant at conventional levels. Tlisomewhat an interesting finding

considering the fact that school mandates targ#t grade students. Altogether, the
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estimates in Table 2.3 do not allow me to drawrckusion that both policies, school
mandates and educational programs for parents,qteotine HPV vaccination.

Physician recommendation is a strong predictotlitha specifications.
Receiving advice from a physician can increasetbbability of vaccine initiation, and
vaccine completion. It can also increase the pritibabf starting the process of the
vaccination before the age of 13. The strongestetif physician recommendation is on
the decision to initiate the vaccination. It is tomentioning that the full immunization
consists of three doses of the vaccine in the eonfrsix months. A possible explanation
for the weaker effect of physician recommendatinrvaccine completion compared to
vaccine initiation is that younger girls may notdugrently updated but they are
scheduled to complete the whole sequence of the@nam the future. Moreover, side
effects from the vaccination might deter the paém@m continuing the vaccination.
Initiation of the vaccine also can decrease thegyeed risk of infection resulting in
declined desired to complete the sequence of tbenation. On the other hand, the true
cost of the vaccine for those who don't have adallerage for this matter might be
realized after implementing the first dose, andsalt, discourages the completion of the
vaccine sequence. The point estimates for physieiemmmendation is larger than any
of the policy related coefficients and the diffezens statistically significant. It indicates
that receiving advice from a physician can be nedfective than any policy in
promoting the vaccination. As can be seen, estsrtatg ignore the endogeneity of
advice can lead to underestimation of the effeqthyfsician advice on the vaccine related
outcomes. Physician recommendation is still thengfest predictor of the vaccine

decision and the effect is greater than both pesicCoefficients of school mandate and
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educational programs for parents follow the samtepaas before even after taking
physician recommendation into account.

Note thatp captures the potential correlation between uneddes that
determine receipt of advice and vaccination outcorreall the models that corrected for
endogeneityp is negative and statistically significant. Thic@nsistent with the theory
that physicians recommend the vaccine more to timokeiduals who are less likely to
begin the vaccination by their own. It also supponty contention that receive of advice
should be considered as potentially endogenouablati

The results in Table 2.3 indicate that holding pubkalth insurance policies is
associated with the higher probability of both vaednitiation and completion compared
with private health insurance holders. It also @ases the relative probability of vaccine
initiation before the age of 13. The results folitany health insurance holders show the
same pattern. These health insurance policies oftee complete coverage than private
health insurance policies. Not having a healthriausce coverage at some period of time
since age 11, and not visiting a doctor in the pdsnonths is negatively associated with
all the dependent variables, and in all the speatifons.

Families with 2 children in the household are nik&ly to accept the vaccine
compared with single child families. The trendiisitar for the families with 3 children
or more; however, the coefficients are less pretis®easing the number of children in a
family can lead to an increase in the likelihoodaohily’s awareness toward HPV and its
immunization. For example, if parents were expdsealvaccine related policy because
one of their children was in the targeted poputatbthe policy, they might change their

decision with regard to the vaccination not onlytfwat child but also for the rest of their
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children as well. Hispanics are more willing tctisie or complete the sequence of the
HPV vaccination. Mothers with some college experégeare more likely to finish the
entire sequence of the vaccination for their dagightThe estimated coefficients for
income is surprising. Income is negatively corediatvith the vaccine outcomes after the
age of 13. Lower income can lead to eligibility fovernmental subsidies and increase
the vaccination rate through this channel. Incoarealso be associated with some other
socioeconomics factors that tend to decline theimation rate. The estimated effect of
health status has the expected sign; however gdfficents become less precise for
vaccine completion and update status before a8.dt is noteworthy that my measure
of health status consists of indicators for a walege of chronic diseases that some of
them might not necessarily interfere with the vaatibn decisiot?. Household health
status on the other hand, is positively assocmiddvaccine outcomes. It is possible that
those families who have to deal with chronic heatihditions might seek preventive
options for their children in order to protect thefidap update status is a strong, positive
predictor of the HPV vaccine decisions. As previpusentioned, Tdap is required in
many states and is recommended over the sameraggetreat HPV vaccine is
recommended, and one might expect that the dedisitake one vaccine can positively
influence the decision to uptake the other.

| am returning to a closer look at physician recandation identifying
assumption. Both instrumental variables have tipeeted positive effect on the

probability of receiving advice from a physicianthe first stage estimation. It indicates

151 drop the coefficients for the prevalence of @jaia in the Tables for lack of space. The estichate
effect of the prevalence of Chlamydia as one ofttlest common sexually transmitted disease is very
small and insignificant. These estimates will baikable upon request.
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that those individuals who need to visit a docteqgtiently for asthma conditions or
visited a physician for an 11-12 child-well exare arore likely to receive a
recommendation to get vaccinated. As part of adstahprocedure, | also report the F
test from excluded IVs and it indicates that exellitVs are not weakly identified.

Using the IV approach necessitates some post dgimiiagnostic tests. | am
required to verify that the IVs are not weak anglythre valid, moreover, the 1Vs should
not be correlated with error terms. Since somée$é post-estimation diagnostic tests
are not available for IV-Probit model, | use 2Slof fobustness checks and validating
my instruments. (Angrist, 2000). Table 2.5 presémesresults for this alternative for
robustness checks. The results are qualitativelyséime and indicate that the physician
recommendation is a strong predictor of the vad¢mnalecision. The results of the F test
from excluded IVs are also reported in Table 2Xcléded Vs are jointly significant
when | control for other explanatory variableshe first stage. It indicates that the
endogenous variable is not weakly identified. balse the Hansen test for over-
identification restriction test in my 2SLS framewkpthe P-Value is large enough to
conclude the validity of instrumental variables.

| can generally conclude that the increased awaseokthe vaccine resulted from
the policies or receiving advice from a physiciatl eventually encourage the vaccine
initiation and completion. However, parents teneveot until their daughter gets older. It
is important to point out that one needs be sexwallive in order to be infected by HPV;
as a result, the perceived risk of infection mighit be very high for young girls. This

might explain why the weakest effects of differeatiables can be observed among girls
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younger than 13 years old. It is also critical tmsider that school mandates offer a
liberal opt out provision and the decision to deelthe vaccine is not costly for parents.
These results provide suggestive evidence thatftbet of physician
recommendation is substantially larger than theatfdf other policies that aim to
promote the vaccination. These estimates suggatsptiicies to encourage physician
advice about the HPV vaccine to parents are lit@lield substantially more benefits
than other policies considering the fact that ptigsi recommendation can also be really
cost-effective. Despite the strong effect of phigsicecommendation on HPV vaccine
uptake, many physicians hesitate to recommendabeive (Hamlish, et al., 2012).
There is evidence that physicians are less likeigtommend the vaccine when they are
male, and uncomfortable discussing human sexuastyes with female patients (Gamble
et al., 2010). Financial concerns including reingeumment for vaccination, and vaccine
purchasing costs were cited as some of the mogiriant perceived barriers to
recommend the vaccine by physicians. Parents’ ofipo$or moral or religious reasons
was also perceived as a barrier to recommend tt@ne(Daley et al., 2010). The
framework used by physicians to convey the mestapgarents is also very influential in
the final decision to uptake the vaccine. CDC regeahows that the “HPV vaccine is
cancer prevention” message resonates strongly apemegts (Center for Disease

Control and Prevention, 2013).
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2.6. Additional Estimates and Robustness Checks

2.6.1. Robustness Checks for the Effect of Physician Recendation

It is important to investigate how sensitive theulées are to different
combinations of instrumental variables. First, anight suspect that participation in 11-
12 child-well exam is endogenous. | drop this Jaedrom my exclusion restriction and
run the regressions including asthma history astteinstrument. Panel A of Table 2.6
presents the results of these new estimates. Ba#igare firmly consistent with the
previous findings.

| also include a new instrument instead of 11-iifdewell exam. This new
instrument indicates whether a child missed schamk than 30 days in the last year
because of illness and injury. The HPV vaccineoisracommended for those who are
currently ill, and it is likely that an exogenousosk in health because of the
aforementioned reasons might lead to a declineabgbility of receiving a
recommendation by a physician. The results frorseheew estimates are presented in
Panel B of Table 2.6. The coefficient of the valeathat represents whether a child
missed more than 30 days in school is negativdessdprecise than the asthma indicator.
It implies that these individuals are less likadyréceive a recommendation with regard to
the HPV vaccine compared to those who missed s¢bs®khan 30 days. As previously
mentioned, this variable indicates whether a dhéld missed the school for more than 30
days because of illness or injury. Loss of schoohfiore than 30 days may represent a
critical health condition, and a physician may awacommending the vaccine in these
circumstances and leave the vaccination for theéutMoreover, a child might

experience restriction of mobility in the case ofiajury, and these restrictions might
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decrease the probability of visiting a physiciamg as a result, receiving an advice to
vaccinate against HPV. The physician recommendaéorains a strong and positive
predictor over different ranges of outcome. Howgtlegse new estimates do not provide
any evidence of endogeneity. Correlation coeffiGipms very small and statistically
insignificant in all the specifications but the pbéstimates remain negative. On the
other hand, the F-statistics from excluded IVs dase significantly in these estimations
that raise the concern of weak identifications. i@\ethese new estimates also indicate
that physician recommendation is the strongestigieadamong all on the HPV vaccine
decision$®. | also report the marginal effects for the p@sgiand physician

recommendation in Panel C of Table 2.6.

2.6.2. Robustness Checks for the Effect of Policies

Throughout this paper, | find that the effects oftbpolicies on vaccine outcomes
are very limited. | employ multiple empirical stegtes to check the robustness of these
findings. | drop physician recommendation indicatothese new estimates to avoid
potential multi-colinearity problem. First, | retesate the equation 1 without including
physician recommendation. Panel A of Table 2.7 grtssthe results from this new
identification. The results are qualitatively ttearee as before and only a modest effect of
policies on vaccine outcome after age of 13 is nladde. Second, School entry
requirements for HPV vaccine are not strict ang thiger a very liberal opt out. As a
result, one might expect that school mandatesultithately affect the vaccine decision

through the educational content they provide foepts and enhanced parental

16| also run 2SLS, and the results are consistetfitthe IV-Probit framework and all the post-estiimiat
diagnostic tests indicate that instruments areadvali
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awareness. | use this unique feature of schooy eatjuirement for HPV vaccine to
redefine school mandates as a type of educationgrgm for parents. This can
potentially increase the statistical power of myneates especially when it comes to the
effect of increased parental awareness resulted éducational content provided to them
on decision to complete the entire series of tleeim@. The results if this new regression
is presented in Panel B of Table 2.7. The resoltsistently with the previous findings
indicate at best, a limited effect of the polialsvaccine outcomes for the girls between
13-17 years old. The coefficients are very smadl imsignificant for vaccine initiation
before the age of 13, emphasizing the age sengitivparental decision to initiate the
vaccine.

In general difference-in-difference requires caretintrol group selection.
Finding a sensible control group becomes even rraieal when the number of
observations in the treatment group is very sn@atigared to the entire sample. This
concern is more pronounced for school mandateaiseaaf the fact that this policy has
been enacted in only Virginia and DC. In orderddrass this concern, | will follow
multiple strategies to construct a more comparebierol group and ensure the
robustness of the results.

First, | restrict my sample to those states thaehatroduced school mandates at
some point. These states might share some fedhaesiake them more comparable in
this sense. Moreover, given the controversial matdithis law, people in these states are
more likely to have been exposed to related newsaaalysis which can affect the
parental awareness of the virus and its immuninafiable 2.8 presents the marginal

effect from this new comparison group. The resloliew the same pattern as before, the



66

only modest different is that the estimated cogdfit of educational program for parents
on vaccine initiation becomes larger and statiljicagnificant. Other estimates remain
statistically insignificant, and consistent witketprevious findings, the smallest effect
can be observed on the decision to initiate theinadefore age of 13.

A more systematic approach toward constructingngaibke control group is
synthetic control method (Abadie et al., 2010). t8gtic control method is a data-driven
procedure that provides a single control unit asrghted average of characteristics of
several potential comparison units. The weightemenhe the relative contribution of
each control unit to the counterfactual of interBstspite the many benefits, this method
is designed for aggregate level panel data whal@ lusing an individual level repeated
cross section database. However, Center for Digeastrol and Prevention utilizes the
same individual level database in order to estirttegeHPV vaccination rate among girls
between 13-17 years old. | use the data on vadocmedte along with aggregate state
level data on different characteristics to build syythetic group and obtain the weights,
and then, | use these weights in the basic spatidit to estimate the effect of school
mandates. The synthetic control is created by nragabn the unemployment rate,
median income, the relative percentage of Hisppapulation, the relative percentage of
Black population, population density, the perceatafjthe female population above age
25 with a bachelor degree or higher, the percertétfee under age 18 population with
public health insurance plans, and the percentbgenied households.

| only consider Virginia as my treatment state dngp DC from my analysis in
this section for various reasons. First of allin allowed to specify only one treatment

group in this method. One might consider weightegt@age characteristics of these two
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states instead; however, DC is significantly défarin terms of different characteristics
from other states, and as a result, using a wedghterage approach might be misleading
in specifying the synthetic control group. Moreqwirginia only has enacted school
mandates while DC has educational program for paiareffect in addition to school
mandates. Therefore, not all the change in therebddrend of vaccination rate after
treatment can be attributed to the effect of schoahdates. Following the same
reasoning as before, | drop all the states thag lkegwucational programs for students and
health insurance mandates. Table 2.9 presentatunation rate predictor means in
Virginia and synthetic Virginia. Table 2.10 presestate weights in Synthetic Virginia.
The weights indicate that vaccination rate tremdgirginia prior to enactment of school
mandate is best reproduced by a combination ofk&ladawaii, Maryland, North

Dakota, South Carolina, and Utah.

The synthetic control method relies heavily on peatment observations in order
to match the pre-treatment trends between groungsthee fact that | only have one pre-
treatment period might cause some concerns abewtlidity of the results. Considering
the fact that Maryland has obtained the highesgiateamong all the potential control
units, however, can reduce this concern. Marylandiriginia’s neighbor and is expected
to share many characteristics with Virginia, inéhgithat it once introduced school
mandates. The marginal effects from synthetic cbmwethod for both probit and linear
probability model are presented in Table 2.11. €hresults also indicate that school

mandates did not promote the vaccination on diffeneargins.
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2.6.3. Difference-in-Difference-in-Difference

In each year, a new age group is subject to sehaotates. As a result, an
alternative to the basic specification to identifg effect of school mandates is
Difference-in-Difference-in-Difference. In this ninetd, | use both a different state and a
control group in the treatment states that wereaffetted by this policy as my control
group. The DDD starts with the time change in agesébetween the treatment group in
the states with the policy in effect and then eftisthe change in means for treatment
group in control states and non-treatment groupenreatment stat (Imbens &
Wooldridge, 2007). | use Virginia as my treatmedatesto construct the DDD
framework. Unlike DC that has enacted both schaamhaate and educational program
for parents, Virginia only has school mandate fieaf | drop all the states that have
educational programs for parents, including DQylitain a clear control group for this

framework. This estimation is summarized by:

Y. = f(a+BX, +y, +J + B(schman ¥ B, (tregt *afterd
B, (schman, *after, ) + B;(schman, *treat;) + B¢(schman, * after,* treat) +¢;)

(4)

The variableschman is a dummy for treatment group which is one whemadividual is

in the age range group that was targeted by tHisypand zero otherwisefter is a
dummy variable that is equal to one if it is attes law’s enactment and zero otherwise.
treat indicates treatment state which is Virginia irstbase B> controls for the time
invariant characteristics of the treatment grgigontrols for the change over time in
treatment stateBs controls for the change over time in the treatngeatip for the entire

states in the analysiBs captures the time invariant characteristics afttreent group in
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the treatment state. And finall§s is the coefficient of interest and captures theatian
in vaccine outcomes specific to the treatment gsaefative to two control groups before

and after the law (Gruber, 1994).

Table 2.12 presents the marginal effects of the ESfimation. The results
indicate that the treatment group is less likelintbate or complete the vaccination
compared to others when the outcome of interestdsination outcomes after the age of
13, it is consistent with the findings before timplied age is positively related with the
vaccine decision outcomes. The point estimate iofga@ the treatment group on the
update status before age of 13 is positive andfiignt. It is also consistent with the
previous findings that increasing age will reduwe probability of being updated before
the age of 13. Additionally, the treatment groujess likely to initiate and complete the
vaccination compared to others after the law’s gnant. The results derived from this
regression do not allow me to draw a strong commtuabout the effect of school
mandates. The point estimates are positive, bytdrenot statistically significant at the

conventional level. It again might reflect the lied number of treatment units.

2.7. Conclusion

| provide the first national study of the effectsmhool mandates and provision of
educational content for parents imposed by statdb@HPV vaccine initiation and
completion. HPV is responsible for 70% of cervicahcers and is considered a major
public health issue. | focus on the effect of gekcon the vaccine decision on extensive
and intensive margins and over different age rangaso study the effect of physician

recommendation with regard to the vaccine on tleeina decisions. My results suggest
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that the effect of policies on the vaccine decissat best limited. Policies also failed to
encourage the vaccination for girls younger thaydas old indicating that the decision
to initiate the vaccine is age sensitive.

Physician recommendation is found to be a stroediptor of the vaccine related
decision, with the strongest effect observed ordémsion to initiate the vaccine,
providing parents with written and verbal remindensd scheduling follow up visits at
the time of initial vaccination could increase viaeccompliance (Neubrand et al., 2009).
The same strategies can be employed to increast¢R¥evaccine completion rate. The
results also indicate that physician advice is &utimlly more successful in promoting
the vaccine than both school mandates and eduebpoograms for parents. With
evidence that physician advice encourages the waibon, a prevalence of advice
becomes a matter of policy concern. Considerindabethat Tdap booster is
recommended for the same age range as the HPVheaeaid taking into account that
parents are less sensitive about Tdap shots, ihareopportunity for physicians to
recommend the HPV vaccine at the time of Tdap vecuaptake.

The welfare implications and cost-benefit analggiany of these policies need to
be explored more. In addition to the direct effafcthis vaccine on declining the rate of
HPV infection, and potentially cervical cancer,rthare also negative and positive
externalities involved. If these policies candore parents to take their children to a
physician or a clinic in order to get the HPV vawgiit also will increase the probability
of receiving other vaccines, and as a result, asge¢he immunization rates for a range of
disease. Countering the effectiveness of the vactirere is the potential that

vaccinations may lead to increased risky behaWamerous academic studies on
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vaccinations provide a behavioral framework in wiaaton models of sexually
transmitted diseases, and predict that an impevaatination might result in an increase
in sexual activity of high risk populations, andaagesult, increase the spread of the
disease (Kremer, 1996). Some newly presented sestubtw that the HPV vaccine can
increase the sexual activity in low income adolascé€Hill, 2013).

Policy makers also need to consider the parentsitbaty towards the
vaccination age. Given the fact that parents avéllimg to begin the vaccination for the
children aged less than 13, targeting this agepyoowpled with a liberal opt out
provision will result in an ineffective policy. Theost of the vaccine is also an important
determinant in the decision to accept the vacdihe. ACA is possibly a way to solve
this issue.

The Pap smear screening test is shown to be visgtiet in reducing the
cervical cancer incidence and mortality rateshdf taccine declines the participation rate
in this program due to the false risk perceptibnan have a significant welfare
implication. Therefore, it is critical to investigathe effect of the vaccine acceptance on
participation in Pap smear screening programs amadalis. This can be subject of

future research.
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Figure2.3. An overview of the HPV related legislative actyitt 2006

A. States that introduceHPV vaccine relatelegislation at 20C
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Table2.1. HPV Related Legislation

State Category Cg vered Explanation Effective date
roup
Awareness Campai All 200¢
Colorado Health Insurance Mandate All 2008
Education for Students Not Specified 2008
DC School Mandat 11-12 200¢
Education for Parents All 2009
linois Education folParent 11-12 2007
Education for Students 11-12 2007
Indiana Education for Parents 11-12 2008
lowa Education for Students 13-14 2007
Health Insurance Mandate All 2009
Would urge FDA to be more
Kansas Other NA cautious in approving new 2009
vaccine:
Louisian: Education for Studer All 200¢
Maine Other All Consideration for future funding
Establish a task force to provide
Maryland Other NA a recommendation for the state 2007
plan for vaccine
Michigan Education for Parents All 2008
Minnesota Other NA Study on dn‘ferer_n aspect of HPV 2007
vaccine
Missouri Education for Parents All 2010
Nevada Health Insurance Mandate All 2007
New Jersey Education for Parents All 2007
New Mexicc  Health Insurance Mand: 9-14 2007
Allocate 5,000,000 for services
and expenses to promote and  Fiscal year
New York Other Al expand the access to cervical 2007-2008
cancer vaccine.
Nort_h ) Education for Parents All 2007
Caroline
North Dakota Awareness Campaign All 2007
Oregon Health Insurance Mandate All 2010
Cover the cost of the vaccine Fiscal year
South Dakota Other 11-19 2007-2008
Texas Education for Parer All 2007
Utah Awareness Campaign All 2007
Virginia School Mandate 11-12 2009
Washingtol Education for Parer 11-12 2007
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Table 2.2. Definition of Control Variables

Variable Coding

Age =Child’s age
Number of children
categories

2 children =1 if the number of children below adgd 8 in the household is 2.

3 or more children =1 if the number of childrendselage of 18 in the household is 3 or more.
Mother’s age categories

Mother below 34 =1 if mother’s age is below 34

Mother below 44

and above 34 =1 if mother’s age is below 44 and above 34

Race/Ethnicity
Hispanic =1 if the child is Hispanic
Black =1 if the child is Black
Income =1 if the household annual income is al2i600%
Mother's marital status =1 if mother is currentlamied
Mother’s education =1 if mother has 13 years ofcation or more

People in the household  =Number of people in thesabold
Health insurance status

Private =1 if person holds employer or union pded health insurance.
Public =1 if person Medicaid, S-CHIP, or Americardilan health insurance.
Military =1 if person holds TRICARE, CHAMPUS, or G1IPUS-VA.

=1 if there is any period of the time after agetidt teen did not have any
health insurance coverage

No doctor visit last year =1 if person has nottedia doctor in the past 12 months

=1 if teen has already lung condition rather thsthima, heart condition,
diabetes, a kidney condition, sick cell anemiatbepanemia, weakened
immune system because of chronic illness or cabigededicine taken by
chronic illness

=1 if any other members of teen’s household hamg kondition rather
than asthma, heart condition, diabetes, a kidnaglition, sick cell anemia
or other anemia, weakened immune system becawdeafic illness or
caused by medicine taken by chronic illness

No Insurance Since 11

Teen health status

Household health status

Prevalence of Number of diagnosed patients between 15-24 yedrpax every person in
Chlamydia that age range.

Tdap update status =1 if teen has had at leas$tosteof Tdap since age 10 years




Table 2.3. Effect of Physician Recommendation on Vaccine Oues-Probit Model

Vaccine Initiation

Vaccine Completion

Update before Age 13

VARIABLES 1) 2) (3)
Age 0.0853*** 0.0850*** -0.868***
(0.0119 (0.0133 (0.0757
Public insuranc 0.230*** 0.148*** 0.256***
(0.0223) (0.0230) (0.0279)
Military insurance 0.140%** 0.0213 0.0804*
(0.0349 (0.0364 (0.0441
No insurance since 11 -0.127%** -0.214%** -0.174%**
(0.0305) (0.0331) (0.0416)
No doctor visit last year -0.250*** -0.145%** -0.0688**
(0.0237) (0.0251) (0.0306)
2 children 0.0532*** 0.0238 0.0224
(0.0198 (0.0204 (0.0267
3 or more children 0.0241 0.00530 0.00792
(0.0414) (0.0435) (0.0534)
Mom'’s age below 3 0.0994*** -0.056 0.102**
(0.0346 (0.0367 (0.0402
Mom below 44 and above -0.0212 -0.0592*** 0.0519**
34 (0.0175) (0.0181) (0.0231)
Number of people in the -0.0267*** -0.0412*+* -0.0291*
household (0.00910) (0.00952) (0.0122)
Income -0.157%** -0.0732** -0.0211
(0.0298 (0.0312 (0.0370
Hispanic 0.206*** 0.0992*** 0.189***
(0.0288) (0.0293) (0.0347)
Black 0.00980 -0.163*** 0.0160
(0.0290 (0.0312 (0.0387
Currently married -0.0637*** -0.0336 -0.0299
(0.0200) (0.0210) (0.0271)
College -0.0587*** 0.0257 -0.0385
(0.0196) (0.0204) (0.0256)
Teen health status -0.118*** -0.0644 -0.0318
(0.0393 (0.0412 (0.0533
Household health stat 0.0641*** 0.0313 0.0641***
(0.0163) (0.0169) (0.0214)
TDAP booster upda 0.521%* 0.408*** 0.502*%**
(0.0174 (0.0183 (0.0261
School mandate 0.0993 0.119 0.0809
(0.108) (0.113) (0.120)
Education for paren 0.061( 0.0067- -0.060:
(0.0559) (0.0586) (0.0809)
Physician recommendation 0.847** 0.660*** 0.572%+*
(0.0162) (0.0172) (0.0225)
Constar -1.842%*= -2.143%*= 10.28***
(0.229) (0.250) (1.030)
Observation 30,37¢ 30,37¢ 30,37¢

Note: Regressions include state and year fixed effectgedl as the interactions of age and year. The

numbers in parenthesis are robust standard et®n$<0.01, ** p<0.05, * p<0.1
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Table 2.3. Effect of Physician Recommendation on Vaccine Ounes-1V-Probit Model (Continued)

Vaccine Initiation

Vaccine Completion

Update before Age 13

IV -Probi Stage . IV -Probi Stage . IV-Probit  Stage .
VARIABLES (1) (2) 3) (4) (5) (6)
Age 0.0854*** -0.021« 0.0860*** -0.020: -0.846*** -0.018¢
(0.0118) (0.0134) (0.0133) (0.0134) (0.0748) (0.0134)
Public insurance 0.233***  -0.0900*** 0.151**  -0FB7*** 0.260*** -0.0895***
(0.0223 (0.0234 (0.0231 (0.0234 (0.0278 (0.0234
Military insurance 0.143*** -0.0753** 0.0241 -0.66** 0.0850* -0.0762**
(0.0350) (0.0367) (0.0364) (0.0367) (0.0440) (0.0366)
No insurance since 11~ -0.113*** -0.0426 -0.210*** -0.0424 -0.165*** -0.0428
(0.0306 (0.0315 (0.0332 (0.0315 (0.0414 (0.0315
No doctor visit -0.234***  -0.257*** -0.131%*  -0259*** -0.0415 -0.256***
(0.0241) (0.0266) (0.0254) (0.0266) (0.0308) (0.0265)
2 children 0.0479** 0.0965*+* 0.0189 0.0963*** 0.0127 0.0955***
(0.0198) (0.0207) (0.0204) (0.0207) (0.0266) (0.0207)
3 or more children 0.0223 0.0343 0.00379 0.0340 0.00460 0.0344
(0.0413 (0.0436 (0.0435 (0.0436 (0.0531 (0.0436
Mom below 34 0.0970*** 0.0551 -0.0594 0.0556 0.0962** 0.0518
(0.0347) (0.0377) (0.0368) (0.0377) (0.0402) (0.0377)
Mom below 44 and -0.0229 0.0207 -0.0606*** 0.0204 0.0468** 0.0207
above 3. (0.0175 (0.0186 (0.0181 (0.0186 (0.0230 (0.0185
Number of people in  -0.0255***  -0.0188** -0.0400***  -0.0189** -0.0268** -0.0189**
the househol (0.00910 (0.00953 (0.00953 (0.00954 (0.0121 (0.00953
Income -0.164*** 0.150*** -0.0806** 0.151*** -0.035¢ 0.151%**
(0.0300) (0.0307) (0.0313) (0.0307) (0.0368) (0.0307)
Hispanic 0.209***  -0.0849*** 0.102**  -0.0844*** 0.192%** -0.0851***
(0.0289 (0.0299 (0.0294 (0.0299 (0.0345 (0.0299
Black 0.0188 -0.194*** -0.153**  -0.194*** 0.0349 -0.193***
(0.0291) (0.0297) (0.0313) (0.0297) (0.0386) (0.0297)
Currently married -0.0629*** -0.0112 -0.0329 -01&L -0.0287 -0.0101
(0.0200 (0.0210 (0.0210 (0.0210 (0.0269 (0.0210
College -0.0710**  0.223*** 0.0136 0.223*** -0.0607** 0.224%**
(0.0198) (0.0203) (0.0207) (0.0203) (0.0257) (0.0203)
Teen health stat -0.120%** 0.061¢ -0.066( 0.061¢ -0.030¢ 0.062!
(0.0392) (0.0408) (0.0411) (0.0409) (0.0527) (0.0408)
Household health 0.0627*** 0.00333 0.0301* 0.00353 0.0604*** 0.00321
statu:
(0.0163) (0.0174) (0.0169) (0.0174) (0.0213) (0.0174)
TDAP booster update 0.501*** 0.315%** 0.389*** 0L *** 0.461*** 0.314***
(0.0182 (0.0181 (0.0191 (0.0181 (0.0267 (0.0181
School manda 0.10¢ -0.15¢ 0.13( -0.15¢ 0.098: -0.17:
(0.108) (0.127) (0.113) (0.127) (0.120) (0.127)
Education for parents 0.0599 0.0743 0.00621 0.0742 -0.0596 0.0746
(0.0558 (0.0601 (0.0585 (0.0601 (0.0803 (0.0601
Excluded 1Vs
Asthma 0.0990*** 0.0984*+* 0.0996***
(0.0215) (0.0215) (0.0214)
Checkup 11-12 0.403*** 0.404*** 0.405***
(0.0295) (0.0296) (0.0292)
F-Statistic 105.05%** 104.75%* 108.02***
P -0.103*** -0.101*** -0.221***
(0.0261) (0.0270) (0.0321)
Physician 0.985*** 0.797*** 0.832%**
recommendation
(0.0373 (0.0394 (0.0418
Observations 30,376 30,376 30,376 30,376 30,376 30,376

Note: Regressions include state and year fixed effectgadl as the interactions of age and year. Thebaugin
parenthesis are robust standard errors. *** p<0*®p<0.05, * p<0.]
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Table 2.4. Marginal Effects of Physician Recommendation

Vaccine Initiation Vaccine Completion Updatedref Age 13
Probit IV-Probit Probit IV-Probit Probit IV-Prdtb
VARIABLES (1) (2) (3) 4 (5) (6)
School mandate 0.0395 0.0436 0.0413 0.0451 09095 0.0124
(0.0431  (0.0432 (0.0402  (0.0405 (0.0152 (0.0163
Education for Parents 0.0242 0.0238 0.00226 08020 -0.00656 -0.00672
(0.0222)  (0.0222) (0.0197)  (0.0197) (0.00846) .00877)
Physician 0.323**  0.371** 0.212%*  0.253*** 0.0603***  0.0904***
recommendatic (0.00576) (0.0128) (0.00517) (0.0117) (0.00377) (0.00694)
Observations 30,376 30,376 30,376 30,376 30,376 0,378

Note: Regressions include state and year fixed effectgal as the interactions of age and year. Thebaus
in parenthesis are robust standard errors. *** f&0** p<0.05, * p<0.1
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Table 2.5. Linear Probability Model-OLS

Vaccine Initiation

Vaccine Completion

Updatedref Age 13

VARIABLES 1) 2) (3)
Age 0.0273*** 0.0217%** -0.0421**=*
(0.00378 (0.00331 (0.00242
Public insuranc 0.0757*** 0.0413** 0.0497***
(0.00747) (0.00708) (0.00564)
Military insurance 0.0463*+* 0.00332 0.0167*
(0.0118 (0.0113 (0.00890
No insurance since 11 -0.0364*** -0.0594*** -0 @pr+*
(0.00993) (0.00906) (0.00699)
No doctor visit last year -0.0786*** -0.0370*** 0-00959*
(0.00747) (0.00687) (0.00564)
2 children 0.0175%** 0.00675 0.00423
(0.00661 (0.00636 (0.00478
3 children or more 0.00852 0.00314 -0.000980
(0.0137) (0.0129) (0.0104)
Mom'’s age below 34 0.0335*** -0.0155 0.0275%**
(0.0115 (0.0107 (0.00982
Mom'’s age below 44 -0.00715 -0.0181*** 0.00927**
and above 34
(0.00587 (0.00555 (0.00435
Number of people in the  -0.00875*** -0.0123*** -0.00500**
household (0.00303) (0.00287) (0.00219)
Income -0.0527*** -0.0220** -0.00313
(0.00995 (0.00956 (0.00775
Hispanic 0.0695*** 0.0299%** 0.0461%**
(0.00972) (0.00942) (0.00762)
Black 0.00349 -0.0458*** 0.00453
(0.00955) (0.00884) (0.00709)
Currently married -0.0215%** -0.00961 -0.00850*
(0.00666 (0.00635 (0.00494
College -0.0198*** 0.00795 -0.00788*
(0.00646) (0.00608) (0.00473)
Teen health statt -0.0396*** -0.0208’ -0.0083¢
(0.0132 (0.0126 (0.00958
Household health status 0.0211*** 0.00876* 0pt2
(0.00547) (0.00524) (0.00407)
TDAP booster upda 0.176*** 0.119%** 0.0808***
(0.00586) (0.00544) (0.00383)
School mandate 0.0346 0.0349 0.0268
(0.0376 (0.0364 (0.0355
Education for paren 0.021: -0.00057- -0.0081:
(0.0186) (0.0174) (0.0143)
Physician 0.298** 0.198** 0.103***
recommendatic (0.00547 (0.00504 (0.00391
Observations 30,376 30,376 30,376

Note: Regressions include state and year fixed effectgedl as the interactions of age and year. Thebmusnin
parenthesis are robust standard errors. *** p<0*®p<0.05, * p<0.1
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Table 2.5. Linear Probability Model-2SLS-(Continued)

Vaccine Vaccine Completion Update before Stage 1
Initiation Age 13
VARIABLES 1) 2) (3) (4)
Age 0.0180*** 0.0223*** -0.0316*** -0.0070¢
(0.00501 (0.00471 (0.00310 (0.00494
Public insurance 0.0878*** 0.0554*** 0.0539*** 0.0324**
(0.00953) (0.00923) (0.00661) (0.00872)
Military insuranct 0.0552*** 0.0064! 0.016" -0.0279*
(0.0148) (0.0143) (0.0102) (0.0137)
No insurance since 11 -0.0325*** -0.0573*** -0+ -0.0156
(0.0126 (0.0120 (0.00837 (0.0118
No doctor visit last year -0.0238* 0.0123 0.03'#1* -0.0967***
(0.0131) (0.0122) (0.00864) (0.00996)
2 childrer 0.0052¢ -0.0070¢ -0.0068: 0.0347%*
(0.00836 (0.00819 (0.00569 (0.00750
3 children or more 0.00447 -0.00349 -0.00574 1030
(0.0169) (0.0164) (0.0120) (0.0161)
Mom'’s age below 3 0.012¢ -0.0322* 0.010° 0.020¢
(0.0148) (0.0143) (0.0115) (0.0140)
Mom'’s age below 44 -0.0126* -0.0241%** 0.00579 0.00744
and above Z
(0.00722 (0.00697 (0.00499 (0.00673
Number of people in the -0.00563 -0.00988*** -0.00207 -0.00680*
household (0.00373) (0.00367) (0.00255) (0.00349)
Income -0.0708*** -0.0384*** -0.0099( 0.0569%**
(0.0130) (0.0127) (0.00917) (0.0116)
Hispanic 0.0789*** 0.0408*** 0.0467*** -0.0305*
(0.0120) (0.0118) (0.00870) (0.0111)
Black 0.0342%* -0.0159 0.0279*** -0.0724***
(0.0125) (0.0121) (0.00858) (0.0111)
Currentlymarriec -0.0168** -0.0066- -0.0040( -0.0049:
(0.00811) (0.00795) (0.00558) (0.00774)
College -0.0603*** -0.0308*** -0.0300*** 0.0836*
(0.0102 (0.00971 (0.00678 (0.00763
Teen health statt -0.0578*** -0.0389** -0.013: 0.022¢
(0.0157) (0.0152) (0.0107) (0.0148)
Household health status ~ 0.0191*** 0.00653 0.@¥%6 0.00143
(0.00666 (0.00653 (0.00463 (0.00631
TDAP booster update 0.114*** 0.0662*** 0.0300*** 0.118***
(0.0114) (0.0107) (0.00708) (0.00673)
School mandat 0.033¢ 0.047: -0.015¢( -0.057¢
(0.0490 (0.0485 (0.0436 (0.0489
Education for parents 0.0156 -0.00490 -0.0115 o2™
(0.0225 (0.0216 (0.0168 (0.0221
Physician 0.736*** 0.651*** 0.360***
recommendation (0.0718) (0.0668) (0.0456)
Excluded IVs
Asthma 0.0350***
(0.00765)
Checkup 11-12 0.149***
(0.0111
F-Statistic: 103.23** 103.23** 103.2%**
Hansen J statistics 0.6613 0.7537 0.4840
Observation 25,418 25,41 25,418 25,418

Note: Regressions include state and year fixed effectgadl as the interactions of age and year. The
numbers in parenthesis are robust standard efténs<0.01, ** p<0.05, * p<0.]



Table 2.6. Robustness Checks for Instrumental Variables

Vaccine Initiation

Vaccine Completion

Update before Age 13

IV -Probi Stage . IV-Probit  Stage: IV-Probii  Stage !
VARIABLES (1) (2) (3) (4) (5) (6)
Panel A- Using History of Asthma as Only Instrument
School manda 0.137% -0.15¢ 0.141 -0.15¢ 0.10¢ -0.15¢
(0.106) (0.106) (0.113) (0.106) (0.120) (0.106)
Education for parents 0.0532 0.0123 0.00430 0.0136 -0.0616 0.0158
(0.0541 (0.0535 (0.0578  (0.0537 (0.0797  (0.0538
Physician 1.525%+* 1.032%+* 0.968***
recommendation (0.158) (0.179) (0.194)
Excluded IV
Asthma 0.116%** 0.112%* 0.112%*
(0.0191) (0.0200) (0.0202)
Yo -0.489%* -0.241* -0.256*
(0.148 (0.124 (0.135
F-Statistics 36.59*** 31.19%* 30.59%**
Constant -2.004*** -0.327 -0.340 9.918*** -0.341
(0.222 (0.217 (0.218 (1.013 (0.218
Observation 30,37¢ 30,37¢ 30,37¢ 30,37¢ 30,37¢ 30,37¢
Panel B- Using History of Asthma and Missing Schamlnstrumental Variables
School manda 0.099: -0.15:2 0.12¢ -0.15: 0.087: -0.152
(0.109) (0.106) (0.113) (0.106) (0.121) (0.106)
Education for parents 0.0610 0.0155 0.00604 0.0149 -0.0610 0.0155
(0.0559 (0.0539 (0.0585  (0.0539 (0.0808  (0.0539
Physician 0.847** 0.769*** 0.674***
recommendation (0.225) (0.159) (0.153)
Excluded 1Vs
Asthma 0.110%* 0.112%* 0.111%*
(0.0217) (0.0205) (0.0204)
Missing school more -0.113* -0.117* -0.115*
than 30 days (0.0652) (0.0656) (0.0652)
Yo -1.47e-05 -0.0683 -0.0634
(0.138 (0.0997 (0.0954
F-Statistics 13.76%** 15.82%** 15.90%**
Constant -1.842**  -0.361* -2.182**  -0.357 10.22%* -0.358
(0.244 (0.219 (0.255 (0.219 (1.030 (0.219
Observations 30,376 30,376 30,376 30,376 30,376 30,376
Panel C- Marginal Effects
Asthma Missing Asthma Missing Asthma Missing
School School School
School Mandat 0.054¢ 0.039¢ 0.049: 0.043¢ 0.013: 0.010¢
(0.0422 (0.0435 (0.0409  (0.0405 (0.0165 (0.0155
Education for Parents 0.0212 0.0242 0.00145 08020 -0.00699 -0.00661
(0.0215) (0.0223) (0.0195) (0.0197) (0.00876) (0.00847)
Physician 0.542%*  (0.323** 0.322%*  (0.245%* 0.106***  0.0709***
Recommendation (0.0457)  (0.0799) (0.0521) (0.0474) (0.0259) (0.0165)

Note: Regressions include state and year fixed effectgadl as the interactions of age and year. The
numbers in parenthesis are robust standard et®ns<0.01, ** p<0.05, * p<0.1
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Table 2.7. Robustness Checks for Multi-colinearity and Stité Power

Vaccine Initiation Vaccine Completion Update Before Age 13
VARIABLES (1) 2) 3)
Panel A-Robustness Check for Multi-colinearity
School mandates 0.0186 0.0272 0.00959
(0.0418) (0.0390) (0.0152)
Education for paren 0.024( 0.0046¢ -0.0065t¢
(0.0217) (0.0198) (0.00846)
Observation 30,557 30,557 30,37¢
Panel B- Consider School Mandates as Educationgr&m
Education for Parents 0.0232 0.00791 -0.00439
(0.0207) (0.0190) (0.00867)
Observations 39,557 30,557 30,557

Note: Regressions include state and year fixed effectgedl as the interactions of age and year. Thebhausnin
parenthesis are robust standard errors. **0.01, ** p<0.05, * p<0.

Table 2.8. Regression with Control Group of States that kitieed School Mandates

Vaccine Initiation Vaccine Completion Update before Age 13
VARIABLES (1) 2) (3)
School mandate 0.0598 0.0412 0.00712
(0.0439) (0.0412) (0.0176)
Education for paren 0.0873*+* 0.037¢ -0.0073¢
(0.0322) (0.0303) (0.0143)
Observations 15,685 15,685 15,685

Note: Regressions include state and year fixed effectgedl as the interactions of age and year. Thebhausnin
parenthesis are robust standard errors. *** p<0t®{<0.05, * p<0.1
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Table 2.9. Vaccination Rate Predictor Means

Variable Virginia Synthetic Virginia
Median income 66101.65 66177.69
Unemployment rai 4 4.261¢
Percentage of urban population 0.714353 0.8202806
Population density 183.1326 289.125
Percentage of Hispar 0.073488 0.082055!
Percentage of Blac 0.19764 0.194544
Prevalence of Chlamydia 2078.9 2004.011
Percent’age of female.populatlon above age 25 with a 0.329 0.31486
bachelo’s degree or high
Percen_tage of population under age 18 with public 0.1928294 0.2089898
health insurance plans
Percentage of marrichousehold 0.51286: 0.513282
Table 2.10. State Weights in Synthetic Virginia
State Weight State Weight
Alabama 0 Montana 0
Alaska 0.07 Nebraska 0
Arizona 0 New Hampshire 0
Arkansa 0 New Jerse 0
California 0 New York 0
ConnecticL 0 North Caroline 0
Delaware 0 North Dakota 0.048
Florida 0 Ohio 0
Georgia 0 Oklahoma 0
Hawalii 0.01t Pennsylvani 0
Idaho 0 Rhode Island 0
Indiana 0 South Carolina 0.035
Kansa 0 South Dakot 0
Kentucky 0 Tennesse 0
Maine 0 Texas 0
Maryland 0.599 Utah 0.234
Massachuset 0 Vermon 0
Michigan 0 Washington 0
Minnesota 0 West Virginia 0
Mississippi 0 Wisconsin 0
Missouri 0 Wyoming 0




Table 2.11. Synthetic Control Method

Panel A- Probit

Vaccine Initiation Vaccine Completio

Update Before Ag13

VARIABLES (1) (2) (3)
School manda 0.020° 0.020: -0.011°
(0.0667) (0.0609) (0.0134)
Observation 4,09: 4,092 3,91¢
Panel B- Linear Probability Model
School mandate 0.0218 0.0230 -0.0265
(0.0741) (0.0683) (0.0508)
Constar 0.801 0.49¢ 1.156**
(0.739) (0.681) (0.507)
Observations 1,256 1,256 1,256
R-squared 0.088 0.069 0.128

Note: Regressions include state and year fixed effectsadl as the interactions of age and year. The

numbers in parenthesis estandard errors. *** p<0.01, ** p<0.05, * p<(

Table 2.12. Difference-in-Difference-in-Difference

Vaccine Initiatiot Vaccine Completio

Update Before Age

VARIABLES (1) (2) (3)
Schman*treat*afte 0.093¢ 0.051¢ 0.013¢
(0.0694) (0.0671) (0.0392)
Treatment*afte -0.054: -0.067¢ -0.036¢
(0.0513 (0.0423 (0.0276
Schman*after -0.0715*** -0.0654*** -0.0801***
(0.0130) (0.0112) (0.00417)
Schman*treatment -0.0973** -0.0166 -0.0362
(0.0478) (0.0443) (0.0223)
Schman -0.0976*** -0.0850*** 0.231***
(0.00903 (0.00818 (0.00690
Observations 23,219 23,219 23,219

Note: Regressions include state and year fixed effétts.numbers in parenthesis are robust

standard errors. *** p<0.01, ** p<0.05, * p<0.1
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Chapter 3: Immunization and Moral Hazard: The Effect of Human
Papillomavirus Vaccination on Participation in Routine Pap Test

3.1. Introduction

Cervical cancer is the second most common cantzedecause of death among
women globally. Virtually all cervical cancers a@usally related to infection by Human
Papillomavirus (HPV). Approximately 70% of cervia@ncers are caused by HPV types
16 and 18 (Saslow et al., 2007). Cervical canctdrasasiest gynecological cancer to
prevent, and it only requires regular screenintstasd follow-ups. There are two tests
for diagnosing cervical cancer, the Pap test (@rdPaear), which looks for cell change in
the cervix that might ultimately become cervicat@er if it is not treated appropriately,
and the HPV test, which looks for the virus (HPNattcan cause these cell changes. The
Pap test is recommended for all women between2iesd 65 years old, and the HPV
test is recommended for women older than 30 yddralong with the Pap test (Center
for Disease Control and Prevention, 2014).

The Pap test is one of the most effective and sstakecancer screenings in
history. Most women diagnosed with cervical cariwere either never had a Pap test, or
have not had it in the past 5 years (Center foe&s Control and Prevention, 2012).
Participation in regular Pap tests has decreasenhtidence and mortality rates of
cervical cancer in the past 40 years causing careancer to not be the leading cause of
cancer death for women in the United States anyif@@eater for Disease Control and
Prevention, 2013). U.S. cervical cancer incidemates decreased by 75% and mortality
by 74% in the 50 years following the introductidrcervical cytology in 1949 (Howe et

al., 2007). The most successful strategy in celgi@acer prevention is population-based
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Pap-smear screening programs. The introductiooreesing programs in unscreened
populations can result in 60-90 % reduction in m@vcancer rates within 3 years after
implementation (Saslow et al., 2002).

Recently, some progress has been made in prevestitategies for cervical
cancers. Two vaccines were developed that cangeormunization against certain
types of HPV. The bivalent vaccine (Cervarix) amédyivalent vaccine (Gardasil) can
protect against HPV types 16 and 18. Gardasil gistects against HPV types 6 and 11,
which cause 90% of genital warts. The Food and digninistration (FDA) approved
Gardasil in 2006 and Cervarix in 2009. The AdvisGgmmittee on Immunization
Practices (ACIP) recommends either HPV vaccinegdatine immunization for girls 11
to 12 years old and catch-up vaccination for ad@ets and adults 13 to 26 years old
who have not been vaccinated previously. ACIP dsommends the quadrivalent
vaccine for 11 to 12 years old boys (Center foreBge Control and Prevention, 2010).
ACIP recommended the vaccine in 2006, but the recendation was published in
March 2007 (Robin et al., 2014). Despite impressgiffieiency records of the vaccines,
regular Pap tests are recommended for women whe leen sexually active even after
the HPV vaccine. First of all, vaccination will nmtotect against all HPV types not
included in the first generation of the vaccineboAt 30% of cervical cancers will not be
prevented by the HPV vaccines. Moreover, women gdtdhe vaccine after becoming
sexually active might not get the full benefit bétvaccine if they already had been
exposed to HPV. These factors, along with thetfzat long term effects of the vaccine
are unknown at the time being, will promote usioghtprevention strategies as

complements (Franco et al., 2006).
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In this study, | look at the behavioral responstheoHPV vaccine. Medical
innovations, can result in moral hazard by redudiregcost of unhealthy behaviors. For
example, obesity has increased as a result of gnpabvement in heart disease
treatments (Peltzman 2011). Low cost medical treatrfor diabetes can increase the
body mass index (Klick & Stratman, 2007). HPV vaetion can also cause moral
hazard in low income adolescents as they are nialy to get involved in risky sexual
behaviors in response to taking the HPV vaccinepared to those who have not
initiated the vaccine (Hall, 2014).

| specifically look into the effect of vaccinatiam the decision to participate in
Pap tests. The empirical evidence presented byskedral. (2012) shows that women are
more receptive to getting the HPV vaccine in exdeafior longer Pap test intervals, and
Pap test non-compliers are more likely to get tR&/Kaccine if Pap test was required
less frequently. If vaccination results in reductio participation in Pap tests, this could
potentially increase the prevalence of cervicakeanThis should be of interest to public
health policy makers. The decision to initiate ¥hecine and the decision to participate
in Pap tests are being determined simultaneouslgtefmight be some unobserved
factors that derive both decisions which raise gedeity issues and will likely lead to
biased estimates. To deal with this issue, | usddtt that the HPV vaccination is
recommended for women younger than age 26 yearsiotbthe probability of
vaccination should change significantly at this.dgese this cut-off point at
recommended age to construct a fuzzy regressiaomiguity to identify more clearly

the effect of the HPV vaccine on testing.
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The results indicate that vaccine initiation isipesly associated with short- and
long- term probability of participation in Pap t&estven after controlling for potential
endogeneity. This might be the result of increamgdreness that people acquire at the
time of vaccination. The results support the argunigat the vaccine initiation indicator
should be treated as an endogenous regressorsiitmates that ignore the potential
endogeneity will result in under-estimating theeteffect of the vaccine initiation on the
decision to participate in Pap tests.

The rest of the paper is organized as followshegecond section, | describe the
data and methodology, the third section presemetsasults, fourth section analyses the

sensitivity of the results to different specificats, and the fifth section concludes.

3.2. Data and M ethodology

| use the National Health Interview Survey (NHIS8) this study. The NHIS is a
cross-sectional household interview designed tecbinformation for monitoring the
health of the United States population. The corthefdatabase contains four major
components: Household, Family, Sample Adult, and@a Child. The Household
component collects limited demographic informatoonall the individuals living in a
particular house. The Family component verifies emitects additional demographic
information on each member from each family inlibesehold and also collects
information on health status, illness and injuraas] access to healthcare and utilization.
From each family in the NHIS, one sample adult ane sample child are randomly
selected and detailed health related informatiorawh is collected. The Sample Adult
component of the NHIS contains information on Regh screening history and HPV

vaccination. | use the Sample Adult database aadtier components to match
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socioeconomic information for each individual ire tample to construct my database.
The final sample consists of information from ye2098-2012, except for the year 2009,
in which information about vaccination and Papgesimissing.

To estimate the effect of HPV vaccination on theislen to participate in Pap

tests, | begin by estimating:

Y. = f(a+ B X +y, +o + B, (hpvinit, ) +&;,) 1)

| estimate this equation using a probit model.either represents whether a
person had a Pap test in the past 12 months (btereafierred to as a short-run Pap test)
or whether a person has ever had a Pap test (tesresferred to as long-run Pap test).
The variable hpvinit is a dummy variable which eggial to one when a respondent has
initiated the sequence of HPV vaccination (ddgen the past and zero otherwiggis a
vector of region dummy variable that captures timeariant factors that cause the
outcomes to be different between regidn& is a vector of year dummies that captures
the variation in outcomes in different years th@ @mmon among regionsiiXs a
vector of control covariates. It includes contrml &ge, race, marital status, employment
status, health insurance coverage status, citiggesitus, whether a person has visited a
gynecologist in the past year, and whether a pdnasrever taken an HIV test. Table 3.1

presents the definition and coding of each variable

71t includes dummies for West, Midwest, Northeast South census regions.
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It is important to point out that the decision ndiate the vaccine might be
correlated with some unobserved factors that ctmeince the decision to participate in
Pap tests simultaneously. Failing to control far itterdependence between these two
decisions will lead to biased and inconsistentesties. The direction of the bias is
unclear. For example, people placing a higher vatubealth might seek both preventive
options and treat them as complements. On the btret, it is possible that people with
limited access to regular healthcare might findwhecination a more convenient method
of protection that involves less attention anddailups.

A plausible strategy to identify exogenous variatio vaccine initiation is to
exploit the knowledge of the rules determining tiieatment (HPV vaccine initiation in
this case). There is an opportunity to construeigaession discontinuity design when
there is a known cut-off point in treatment assigntror the probability of treatment
receipt as a function of one or more continuougyassent variables. In principle,
regression discontinuity compares the average médor units just left and right of the
discontinuity point within a very small intervalcamd the cut-off point. Increasing the
interval around the cut-off point might result ilmed estimates of the treatment,
specifically when the assignment variable is relatethe outcome conditional on
treatment assignment (van der Klaauw, 2008). CGmenends the vaccine for women
younger than 26 years old (Center for Disease cbatrd Prevention, 2014). Therefore,
one might expect the probability of vaccinatiorbtdiscontinuous at this cut-off point. |
use this cut-off point to construct a fuzzy regr@ssliscontinuity (RD) around this point.
In fuzzy design, treatment assignment dependsinraxstochastic manner, but one in

which the propensity of treatment (Pr (T=1|x)) gai@a known to have a discontinuity at
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X (van der Klaauw, 2008). | use the discontinuityaasnstrumental variable for

treatment status. This new estimate can be sumeakdioiyz:

Yie =:|.(C)’+IBI)(ijt +y, + o +p0, (hpvinitijt)+ £, 2 0)
hpvinit, =1(a +4,X;, +; + 0+ #,(T,) +u;, 2 0)

M (0]

()

T is a dummy variable which is equal to one whenitidividual is in the
recommended age range at any given year. | adjesiut-off points in each year by
considering the fact that people might not be eardrcommended age group in that year,
but they have been within that age range sometintieel past. For example, a 27 year old
woman is not in the recommended age group in 2008ever, she was 26 years old in
2007, and therefore, she was in the recommendedrage in that year. As a result, |
consider the age of 27 as a cut-off point in 2@0®1 | adjust the cut-off points in the
years after accordingly. Figure 3.1 shows the dignaity in treatment at different cut-
off points. Z is the vector of instrumental and geoous variablep captures the
correlation between disturbances in these two @nstand it indicates endogeneity
when it is different from zero. | restrict the gamto an interval of 4 years before and
after the cut-off point in order to have a smaleéiwal around the cut-off point with a
sufficiently large number of observations. | wMentually narrow down the interval

around the cut-off point for robustness checks.
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3.3. Resaults

Table 3.2 presents the results from the baselgession (equation 1) as well as
RD design. The first column in each set of regmesspresents the results from the probit
model without taking potential endogeneity into@aat. The next two columns present
the results from regression discontinuity framewaldng with the results from the first
stage. Table 3.3 presents the marginal effectseoHPV vaccine initiation on the Pap
test participation decision in different specifioas.

Most variables have the expected signs and thdgrare very similar for both
dependent variables. However, estimated coeffisiarg more precisely estimated for the
short-run Pap test. It is worth mentioning thabmfation about the long-run Pap test is
not available after 2010. Fewer numbers of obsemgtcan obviously cause a loss in
efficiency. This issue becomes even more pronoufaregistimating the first stage in RD
design when the outcome of interest is the longRap test due to the fact that there is
not much variation in HPV vaccine initiation ovaigtime period perhaps reflecting the
short span of time after approval of the vaccine.

The HPV vaccine initiation increases the probabdit having a Pap test in the
short- and long- run. | find a negative bias insta@stimates that ignore the endogeneity.
Initiating the vaccine can increase the probabdithaving a Pap test by 18% in the
short-run and by 5% in the long-run. This positgsociation might be derived from an
increased awareness of the existence of the tppehang during the vaccination time.
Note thatp captures the potential correlation between uneabées that determines
vaccine initiation and having a Pap test simultaisop is negative and significant in all

the specifications that account for endogeneitys Thconsistent with finding negative
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bias in those specifications that ignore endoggnkialso supports my contention that
vaccine initiation should be considered as a p@kynendogenous regressor.

The instrumental variable also has the expectedisijcating that being in the
recommended age group will increase the probalgfityaccine initiation, however, it is
not statistically significant at the conventioraél when the outcome of interest is the
long-run Pap test. Again, there is not much vasratn HPV vaccine initiation over the
time period in which the data for the long-run Regt exists. However, the point estimate
for the instrumental variable remains positivehis tspecification. | also report the F-
statistics for the excluded IV from the first stagerder to provide a measure to test for
weak identification. The estimated F-statisticsmzamule out the possibility of weak
identification. Consistent with the previous fing# the F-statistics is much weaker for
the long-run Pap test. Poor F-statistics from tfs¢ $tage mainly resulted from two
reasons. First, as previously mentioned, the piaiedentifying variation in the HPV
vaccine initiation is limited to the first two yesin the data. This affects the precision of
estimated coefficients, as well as the F-statisBexond, the RD design requires working
within a small interval around the cut-off pointi¥ obviously comes with the cost of a
loss in efficiency and a decrease in the F-statisti

The results in Table 3.2 also indicate that respatid age is positively associated
with the probability of having a Pap test and igatevely associated with the probability
of initiating the HPV vaccine. The HPV vaccinatisirecommended only for women
younger than 26 years old, whereas the Pap testasnmended until age of 65 years
old, and the need for the Pap test is expecteanctease with age. Visiting a gynecologist

in the past 12 months is a strong predictor of igva Pap test in the short-run and long-
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run. Such a strong relationship can be derived freverse causality that people who
intend to have a Pap test will visit a gynecoladikiwever, inclusion of this variable,
along with other variables like health insuran@ust and income, can control for access
to healthcare. An HIV test is also positively ctated with both having a Pap test and
initiating the HPV vaccine in all the specificat®nf an individual needs to be tested for
a sexually transmitted disease, it is more likelythat person to take precautionary
measures for other STDs. The estimated coeffici@nigregnancy status are not
statistically significant on the short-run Pap tésiwever, the point estimates are positive
for having a Pap test and is negative for vacaiit@tion. It is worth mentioning that the
HPV vaccine is not recommended for pregnant womieitevthe Pap test is
recommended for them. The same pattern does ndtdwolhe long-run Pap test. This
might result from the fact that pregnant womenrafatively younger and less likely to
have a Pap test in the past.

A reasonable alternative for the instrumental \@egrobit model is 2SLS.
However, | suspect that the conditional expectafiimetion associated with the first
stage is non-linear. My approach is to use thedittalue of the first stage as the
instrumental variable (Wooldridge, 2011). The resate firmly consistent with the
findings from the IV-Probit model. Vaccine initiati is still positively influencing the
decision to have a Pap test. The F-statisticdimekcluded IV is also larger than that
from the IV probit model. However, this is an exjgecchange considering the fact that

the excluded IV is the fitted value from the origifirst stage estimatiott.

8 f | use the discontinuity function (t) insteadfitfed value as an instrumental variable, thenested
coefficients for HPV vaccine initiation becomes atbge, small, and statistically insignificant. Thes
results will be available upon request.



98

Altogether, | cannot conclude from the results thatal hazard exists. Although
I have a limited numbers of observations, the pegtimates for the instrumental variable
have the expected sign. While the share of peoptevave initiated the vaccine is
steadily growing over time, one might expect timatusion of observations from the
most recent years, which are going to be releasétkifuture, can improve the F-tést

It is important to point out that regression digoaumty results at best can be
interpreted as average treatment effect for a sydeHation near the cut-off point. Fuzzy
regression discontinuity restricts the sub-popatagven further to that of compliers at
this value of the covariate. Generalizing the rssa$ population average treatment effect
requires strong assumptions justifying extrapofatmother sub-populations (Imbens and

Wooldridge, 2007).

3.4. Sensitivity Analysis

It is important to investigate how sensitive thegoaetric estimates are to
alternative and more flexible specifications. Fitstdd different combinations of
polynomial orders to the Pap test and the HPV weigiitiation equations (van der
Klaauw, 2008). Panel A of Table 3.5 presents tkalte of these new estimates. | restrict
the outcome only to the short-run Pap test for whisave a sufficiently large number of
observations to efficiently estimate the coeffitgen report the estimates of the HPV
vaccine initiation from the IV-probit framework, agll as the coefficients of the

instrumental variable, and the correlation paramet&he results are firmly consistent

19 Restricting the sample to only years 2011 and 2baPrelatively higher share of people initiathd t
vaccine in them, and increasing the interval aratvedcut-off point increases the F-test. Theseltesuill
be available upon request.
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with the previous findings indicating that the HR&Ccine initiation will increase the
probability of the short-run Pap test. Additionalieglecting the potential endogeneity
will cause negative bias in the estimated effe¢chefHPV vaccine initiation on the short-
run Pap test.

| also use the interaction term of age and disoait function (T) as a new
instrumental variable for the treatment status (#stg Pischke, 2009). Moreover, |
increasingly narrow the window around the cut-afifrp. A smaller interval around the
cut-off point will decrease the risk of misspedtion bias, but it obviously comes with a
loss in efficiency. Panel B of Table 3.5 presehésresults from these two class of
robustness checks. Adding an interaction term doeshange the results. Vaccine
initiation remains a positive predictor of the gham Pap test. Taking increasingly
narrower windows around the cut-off point doesci@nge the sign of the estimated
coefficient of the HPV vaccine initiation. The es#ited coefficients remain positive in
all the specifications. However, the coefficients aot statistically significant for four
and two year intervals around the cut-off pointisTie perhaps reflecting fewer numbers
of observations in smaller intervals. Correlatioefticients are negative in six and four
year’s intervals but become insignificant whenititerval around the cut-off point is
four years. The coefficient becomes positive aatistically insignificant when the
interval is restricted to two yeat$The results from the sensitivity analysis, comsist
with the previous findings, do not provide any @vride of moral hazard. Although some
estimates of the HPV vaccine initiation is notistatally significant, the point estimates

remain positive even in more conservative specitos.

20 The results are qualitatively the same after isiolni of higher order age polynomials, these resuilts
be available upon request.
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3.5. Conclusion

In this study, | look at the behavioral responselR)/ vaccination. Vaccination
can influence the risk perception of those who tthekvaccine and cause moral hazard. |
specifically look at the effect of HPV vaccination participation in Pap test. Although
HPV vaccination can protect against certain tydgd$RV and prevent cervical cancer,
the protection is not complete and the vaccinastoould not be considered as a perfect
substitute for Pap test.

| use the cut-off point in the recommended agetfervaccination to construct a
fuzzy regression discontinuity. The results providesvidence of moral hazard. HPV
vaccination is found to be positively associatethwhe short-run Pap test, however,
estimated coefficients are not statistically siguaifit in some of the specifications. This is
mainly derived from lack of variation in HPV vaceimitiation indicator, and as a result,
lack of statistical power. The results are not tusige about the effect of HPV
vaccination on long-run Pap test. This likely igedo the fact that the data waves in
which information about long-run Pap test existinsted to two years, and share of
people who initiated the vaccine over this timeasy limited.

This study’s limitations with regard to statistigadwer should be overcome with
additional years of data. Regression discontindésign requires limiting the sample to a
small interval around the cut-off point that reirdes this problem. Adding more data
points, potentially from future waves of NHIS casolve this problem as well
considering the fact that greater shares of théipale initiating the vaccine each year
(Center for Disease Control and Prevention, 20120&4).

Regression discontinuity designs also come withtihél unique disadvantages.

As previously mentioned, the results from regressigcontinuity designs can be
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interpreted as average treatment effect for a sydedation. In addition to the
aforementioned theoretical shortcoming, the dawbase provides little variation in the
endogenous regressor. Lack of variation becomeas mxaee pronounced considering the
fact that RD designs require restricting the sanple small interval around the cut-off
point. One avenue for future research is to puatieenative methods that do not suffer
from the limitations presented by the regressiaeatinuity approach. One possibility
is a modified control function approach, which lexgs the dependence of the error on
the exogenous variables (heteroscedasticity) tasatlie conventional control function
approach (Klein & Vella, 2010; Farre, et al., 2Q0B)is might be the next step in this
study to estimate the effect of HPV vaccine initiaton the short-run and long-run Pap

test.
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Table 3.1. Definition of Control Variables

Variable Codinc

Age =Respondent’s age
Race/Ethnicity

Hispanic =1 if the person is Hispar

Black =1 if the person is Black
Marital status =1 if the person is currently matrie
Insurance =1if the person holds any kind of the@surance plan
Employment =1 if the person worked for pay anytiméhe last year
Citizen =1 if the person is American citizen
Health statu =1 if the reported health status is greater thane81-5 scal
Gynecological visit =1 if the person visited a gyolegist in the last year
HIV test =1 if person has ever been tested for HIV
Pregnar =1 if the person is currently pregn

Income =1 if household’s income is above 35,0
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Figure 3.1. Discontinuity of HPV vaccine initiation propensiit the cut-off points |
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Table3.2. Regression Discontinuity Results

Pap test in the last year

Had Pap test in thie pas

Probit IV-Probit Stage 1 Probit IV-Probit Stage 1
VARIABLES 1) ) (3) 4) (5) (6)
Age 0.0142*  0.0267**  -0.125*** 0.0705**  0.0989** -0.167***
(0.00841) (0.0103) (0.0221) (0.0210) (0.0206) 040a6)
Insurance 0.385**  0.367**  0.209*** 0.0281 -0.088  0.367**
(0.0442) (0.0453) (0.0666) (0.102) (0.0979) (enz
Hispanic 0.171%=*  0.181**  -0.201*** 0.0755 0.109 -0.318***
(0.0512) (0.0511) (0.0692) (0.122) (0.112) (on22
Black 0.282%*  (0.289*** -0.135* 0.0140 0.0638 -(B2**
(0.0572) (0.0569) (0.0687) (0.128) (0.119) (on22
Currently married -0.0796* -0.0540 -0.349%* 0.082 0.144 -0.416***
(0.0429) (0.0447) (0.0561) (0.103) (0.0998) (810
Employment 0.127** 0.119** 0.107* 0.0475 0.0210 104
(0.0471) (0.0468) (0.0641) (0.103) (0.0976) (@n1
Citizen 0.157** 0.148** 0.221** 0.935**  0.857*** 0.0152
(0.0583) (0.0579) (0.0947) (0.120) (0.120) (on4e6
Health status 0.124* 0.125* 0.0122 -0.214 -0.209 .00099
(0.0705) (0.0705) (0.0953) (0.167) (0.158) (066
Gynecologist visit 1.554%*  1523%** 0.0970* 0.871*  0.754** 0.149
(0.0410) (0.0478) (0.0525) (0.105) (0.111) (0®O7
HIV test 0.176**  0.149**  0.365*** 0.722%*  0.610** 0.253**
(0.0393) (0.0416) (0.0550) (0.0903) (0.0983) Qan
Pregnant 0.0600 0.0693 -0.0867 -0.367* -0.271 70.1
(0.0899) (0.0887) (0.0991) (0.195) (0.187) (005
Income 0.0565 0.0423 0.168*** 0.206** 0.170* 0.a98
(0.0438) (0.0438) (0.0547) (0.0929) (0.0907) 10}
HPV vaccine initiation 0.358**  1.003*** 0.420* B49*+*
(0.0870) (0.310) (0.238) (0.288)
Excluded IV
t 0.233** 0.0897
(0.0965) (0.183)
Yo -0.355** -0.890***
(0.180) (0.324)
F-test 5.83* 0.24
Constant -1.615%*  -2.024** 1.722* -1.960%*  -2B34*x* 2.942%*
(0.288) (0.343) (0.736) (0.660) (0.633) (1.310)
Observations 7,056 7,586 7,586 2,546 2,557 2,657

Note: Regressions include region and year fixed eff@die.numbers in parenthesis are robust standard

errors. *** p<0.01, ** p<0.05, * p<0.1



Table 3.3. Marginal effects

Pap test in the last year Had Pap test in thie pas
Probit I\V-Probit Probit IV-Probit
VARIABLES (1) (2) (3) (4)
HPV vaccine initiation 0.0879***  (0.189*** 0.0204** 0.0500%**
(0.0181) (0.0339) (0.00816) (0.0109)
Observations 7,056 7,586 2,546 2,557

Note: Regressions include region and year fixed effddie.numbers in parenthesis are robust
standard errors. *** p<0.01, ** p<0.05, * p<0.1

107
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Table 3.4. Linear Probability Model

Pap test in the last year Pap test in the past

OLS 2SLE Stage: OLS 2SLE Stage .
VARIABLES (1) (2) (3) (4) (5) (6)
Age 0.0029¢ 0.00585 0.0020: 0.00766*** 0.00960***  0.0045:
(0.00196) (0.00347) (0.00231) (0.00226) (0.00372)0.00364)
Insurance 0.108*** 0.105*** -0.00433 0.00186 -0 -0.0100
(0.0122 (0.0125 (0.00690 (0.0143 (0.0148 (0.0102
Hispanic 0.0427** 0.0457**  0.00198 0.0113 0.0140 0.00959
(0.0120) (0.0125) (0.00776) (0.0149) (0.0152) 012@4)
Black 0.0673** 0.0698**  0.00335 0.00143 0.00445 0.00644
(0.0120 (0.0124 (0.00840 (0.0125 (0.0134 (0.0123
Currently married -0.0164* -0.0109 0.00662 0.0148 0.0188 0.0133
(0.00997) (0.0115) (0.00688) (0.0107) (0.0127) .01@3)
Employment 0.0261** 0.0248** -0.00191 0.00158 @a36 -0.000988
(0.0119) (0.0120) (0.00655) (0.0132) (0.0133) 00923)
Citizen 0.0440** 0.0414**  0.00333 0.156*** 0.165** 0.00545
(0.0153 (0.0155 (0.00786 (0.0224 (0.0223 (0.0116
Health status 0.0259 0.0264 -0.00166 -0.0239 3002 -0.00368
(0.0183) (0.0184) (0.0106) (0.0162) (0.0162) 180
Gynecologist vis 0.447%** 0.446*** -0.0031¢ 0.0921*** 0.0905*** -0.0026!
(0.0105 (0.0105 (0.00631 (0.0104 (0.0104 (0.00974
HIV test 0.0448** 0.0393**  -0.00924 0.0964*** @937*** -0.00766
(0.00985 (0.0113 (0.00654 (0.0128 (0.0134 (0.0104
Pregnan 0.016: 0.018: -0.0020: -0.024¢ -0.022¢ -0.00033!
(0.0148) (0.0150) (0.0114) (0.0185) (0.0190) 10D
Income 0.0168 0.0137 -0.00148 0.0236** 0.0226** 0.00348
(0.0103 (0.0107 (0.00680 (0.0108 (0.0109 (0.00979
HPV vaccine initiation 0.0751** 0.221* 0.0310** 0.134
(0.0164) (0.134) (0.0148) (0.121)
Excluded IV
Fitted value 1.167*** 1.316%**
(0.137) (0.233)
F-test 72.81*** 31.83***
Constar 0.093¢ -0.0027: -0.071: 0.456*** 0.394*** -0.15¢
(0.0674) (0.117) (0.0795) (0.0757) (0.121) (0120
Observation 7,05¢ 7,05¢ 7,05¢ 2,54¢ 2,54¢ 2,54¢

Note: Regressions include region and year fixed eff@dte.numbers in parenthesis are robust standastserr
*** n<0.01, ** p<0.05, * p<0.1



Table 3.5. Robustness Check

Panel A- Higher Polynomial Orders

Polynomial terms in Pap test equation

Lineal Quadratis Cubic
L 1.003*** 0.983*+* 0.985***
- Vaccine initiation (0310) (0316) (03168)
g ) 0.233* 0.236** 0.236**
g Linear t (0.0965) (0.0964) (0.0964)
S -0.355** -0.344* -0.346*
B P (0.180) (0.1818) (0.1825)
IS o 1.049%** 1.009%** 1.011%+*
g Vaccine initiation (03063) (03196) (03202)
§ . 0.283* 0.284+* 0.284***
2 Quadratic  t (0.103) (0.103) (0.103)
e -0.385** -0.361* -0.362*
< 1Y (0.1832) (0.1874) (0.1878)
£ . 1,047+ 1,007+ 1.010%+
IS Vaccine initiation (03057) (03195) (03203)
-‘_é’ ) 0.276*+* 0.277%+* 0.278**
S Cubic t (0.1964) (0.1063) (0.1063)
= -0.383** -0.359* -0.361*
a P (0.1826) (0.1870) (0.1877)
Observations 7586 7586 7586
Panel B- Adding Interaction Term as an IV and Serdltervals |
Interaction 6 years interval 4 yearsinterval  arganterval
Vaccine Initiation 1.011%* 1.069*** 0.694 0.132
(0.3098) (0.3428) (0.4599) (0.5498)
i 2.323* 0.184 0.193 0.655**
(1.1548) (0.1188) (0.1588) (0.1753)
-0.067*
%1
Age™t (0.0367)
0 -0.361** -0.409** -0.220 0.105
(0.1815) (0.2046) (0.2227) (0.2038)
F-Statistics 4.13** 2.40 1.48 14.24%**
Observations 7586 5731 3923 1956

Note: Regressions include region and year fixed eff@dte. numbers in parenthesis are robust

standard errors. *** p<0.01, ** p<0.05, * p<(
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