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The	Effectiveness	of	Health	Screeningͳ		 by	Franz	Hacklǡ	Martin	Hallaǡ	Michael	Hummer	Ƭ	Gerald	JǤ	Pruckner		January	ͳ͹ǡ	ʹͲͳʹ		Abstract	Using	a	matched	insurantǦgeneral	practitioner	panel	data	setǡ	we	estimated	the	effect	of	a	general	healthǦscreening	program	on	individualsǯ	health	status	and	health	care	costǤ	To	account	 for	 selection	 into	 treatmentǡ	 we	 used	 regional	 variations	 in	 the	 intensity	 of	exposure	to	supplyǦdetermined	screening	recommendations	as	an	instrumental	variableǤ	We	 found	 that	 screening	participation	 substantially	 increased	 inpatient	 and	outpatient	health	care	costs	for	up	to	two	years	after	treatmentǤ	In	the	medium	termǡ	we	found	cost	savings	 in	 the	 outpatient	 sectorǡ	 whereas	 in	 the	 long	 runǡ	 no	 statistically	 significant	effects	 of	 screening	 on	 either	 health	 care	 cost	 component	 could	 be	 discernedǤ	 In	summaryǡ	screening	participation	increases	health	care	costsǤ	Since	we	did	not	find	any	statistically	significant	effect	of	screening	participation	on	insurantsǯ	health	status	at	any	point	in	timeǡ	we	do	not	recommend	a	general	healthǦscreening	programǤ	Howeverǡ	given	that	we	 found	 some	 evidence	 for	 costǦsaving	potentials	 for	 the	 subǦsample	 of	 younger	insurantsǡ	we	suggest	more	targeted	screening	programsǤ		JEL	Classificationǣ	IͳͲǡ	Iͳͺ	Keywordsǣ	Health	screeningǡ	health	care	costsǡ	sick	leaveǡ	mortalityǤ		 	
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ͳǤ	Introduction		Health	 screening	 was	 a	 rapidly	 growing	 and	 widely	 accepted	 practice	 in	 health	 care	 during	 the	twentieth	 centuryǤʹ	 Proponents	 of	 screening	 programs	 stress	 that	 in	 addition	 to	 the	 potential	 of	early	 disease	 detection	 ሺsecondary	 preventionሻǡ	 they	 also	 provide	 the	 opportunity	 for	 screening	participants	 to	 change	 unhealthy	 lifestyles	 through	 the	 soǦcalled	 lifestyle	 counseling	 ሺprimary	preventionሻǤ	Consequentlyǡ	participantsǯ	 longǦterm	health	outcomes	are	expected	to	 improveǡ	and	future	health	care	costs	should	decreaseǤ	Howeverǡ	more	recentlyǡ	screening	programs	have	faced	heavy	criticismǤ	Opponents	emphasize	a	 list	of	contraǦargumentsǤ	They	argue	 that	 in	many	casesǡ	the	 effectiveness	 of	 screening	 is	 limited	 and	 that	 screening	 costs	will	 exceed	 associated	 savingsǤ	Screening	may	 produce	 false	 positive	 outcomes	 that	 result	 in	 overtreatmentǤ	 This	may	 not	 only	increase	shortǦterm	but	also	 longǦterm	health	care	costsǤ	Moreoverǡ	several	screening	procedures	may	themselves	entail	potential	harm	ሺeǤgǤǡ	due	to	radiation	exposureሻ	or	considerable	discomfort	for	 patients	 ሺeǤgǤǡ	 as	 in	 the	 case	 of	 a	 colonoscopyሻǤ	 According	 to	 the	 latter	 argumentsǡ	 different	health	organizations	have	recently	revised	their	screening	guidelinesǤ	Typicallyǡ	 these	 screening	 guidelines	 are	 based	 on	 two	 strands	 of	 medical	 and	epidemiological	literatureǤ	One	branch	analyzes	the	selection	process	of	patients	into	the	screening	programsǤ	 Summing	 up	 this	 extensive	 body	 of	 literatureǡ	 one	 can	 put	 forward	 that	 screening	participants	are positively	selected	on	socioeconomic	characteristicsǤ	Moreoverǡ	 there	 is	evidence	that	 especially	 healthy	 people	 as	 well	 as	 those	 with	 a	 family	 history	 of	 particular illnesses participateǤ͵	 The	 other	 strand	 of	 literature	 deals	 with	 the	 effectiveness	 of	 screening	 programsǤ	Typicallyǡ	 randomized	 control	 trials	 ሺRCTsሻ	 are	 used	 to	 evaluate	 the	 effectiveness	 of	 screening	programsǤͶ	 Based	 on	 this	 medical	 and	 epidemiological	 evidenceǡ	 screening	 guidelines	 and	 their	

                                                 ʹ	Screening	might	be	defined	as	the	active	search	for	a	disease	ሺor	a	preǦdisease	conditionሻ	in	patients	who	are	presumed	and	presume	themselves	to	be	healthy	ሺHolland	and	Stewart	ʹͲͲͷሻǤ	In	such	a	settingǡ	screening	isǡ	 in	 generalǡ	 not	 able	 to	 reduce	 the	 likelihood	 of	 a	 certain	 diseaseǢ	 howeverǡ	 it	 may	 reduce	 its	 negative	consequencesǤ	Thereforeǡ	screening	is	usually	considered	as	a	form	of	secondary	preventionǤ	In	cases	where	screening	programs	incorporate	aspects	of	health	counselingǡ	it	also	constitutes	primary	preventionǤ ͵	Jepson	et	alǤ	ሺʹͲͲͲሻ	provides	an	extensive	survey	on	determinants	of	screening	participationǤ	Compare	also	Aas	 ሺʹͲͲͻሻǡ	 Blom	 et	 alǤ	 ሺʹͲͲͺሻǡ	 Fukuda	 et	 alǤ	 ሺʹͲͲ͹ሻǡ	 Lange	 ሺʹͲͳͳሻǡ	 Meissner	 et	 alǤ	 ሺʹͲͲ͹ሻǡ	 Sabates	 and	Feinstein	 ሺʹͲͲ͸ሻǡ	 Selvin	 and	 Brett	 ሺʹͲͲ͵ሻǡ	 Sambamoorthi	 and	McAlpine	 ሺʹͲͲ͵ሻǡ	Whynes	 et	 alǤ	 ሺʹͲͲ͹ሻǡ	 or	Park	and	Kang	ሺʹͲͲͺሻ	for	more	recent	studiesǤ Ͷ	Actual	recommendations	of	the	UǤSǤ	Preventive	Services	Task	Force	areǡ	for	instanceǡ	based	on	Andriole	et	alǤ	ሺʹͲͲͻሻ	and	Schröder	et	alǤ	ሺʹͲͲͻሻ	for	prostateǦcancer	screeningsǡ	Nyström	et	alǤ	ሺʹͲͲʹሻ	and	Tabár	ሺʹͲͲͲሻ	for	breast	cancer	screeningǡ	or	Hardcastle	et	alǤ	ሺͳͻͻ͸ሻ	and	Mandel	et	alǤ	ሺͳͻͻ͵ሻ	for	colorectal	cancer	screeningǤ	Raffle	 and	 Gray	 ሺʹͲͲ͹ሻ	 presents	 stateǦofǦtheǦart	 studies	 for	 RCTs	 ሺeǤgǤǡ	UK	 Collaborative	 Trial	 of	 Ovarian	Cancer	 Screeningሻ	 and	 other	 more	 disputed	 methods	 in	 the	 clinical	 realm	 that	 have	 been	 used	 to	 bring	evidence	 of	 the	 impact	 of	 screening	 programs	 ሺeǤgǤǡ	 soǦcalled	 case	 control	 studies	 or	 longǦterm	 trend	analysisሻǤ 
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changes	 over	 time	 leave	 the	 overall	 impression	 thatǡ	 as	 compared	 to	 previous	 periodsǡ	 contraǦarguments	have	been	given	a	higher	priority	more	recentlyǤͷ	In	 this	 paperǡ	we	 evaluate	 an	Austrian	mass	 screening	 program	 launched	 in	 ͳͻ͹ͶǤ	 Every	Austrian	 adult	 is	 invited	 to	 undergo	 an	 annual	 health	 screening	 offered	 by	 herȀhis	 general	practitioner	ሺGPሻǡ	the	financial	costs	of	which	are	fully	covered	by	statutory	health	insuranceǤ	The	screening	 process	 comprises	 a	 general	 health	 examination	 and	 some	 ageǦ	 and	 sexǦspecific	componentsǤ	 Laboratory	 tests	 and	 the	 determination	 of	 behavioral	 risk	 factors	 ሺbased	 on	 the	insurantsǯ	medical	historyሻ	should	help	to	detect	cardiovascular	diseasesǤ	In	addition	to	this	form	of	secondary	 preventionǡ	 participation	 is	 expected	 to	 motivate	 insurants	 to	 engage	 in	 primary	preventionǤ	Our	analysis	is	based	on	a	matched	patientǦGP	panel	data	set	comprising	all	private	sector	employees	 and	 their	dependents	 from	 the	 state	 of	Upper	Austria	 covering	 the	period	 from	ͳͻͻͺ	through	ʹͲͲ͹Ǥ	This	data	set	allowed	us	to	estimate	the	effect	of	screening	participation	on	a	number	of	health	outcomes	such	as	outpatient	health	care	costsǡ	 the	 incidence	of	hospitalization	and	sick	leaveǡ	 and	 mortalityǤ	 In	 order	 to	 solve	 the	 problem	 of	 selfǦselection	 into	 treatmentǡ	 we	 took	advantage	of	the	fact	that	GPs	have	an	incentive	to	ǲsellǳ	the	screening	exams	to	their	patientsǤ	In	particularǡ	 we	 suggest	 an	 instrumental	 variable	 ሺIVሻ	 estimation	 strategy	 that	 utilized	 exogenous	variation	 in	 screening	 participation	 due	 to	 supplyǦdetermined	 screening	 recommendationsǤ	 To	quantify	each	insurantǯs	exposure	to	supplyǦdetermined	screening	recommendationsǡ	we	used	the	number	of	prescribed	screenings	per	insurant	by	all	GPs	located	in	the	insurant̵s	zip	code	areaǤ	As	we	will	argue	in	detail	belowǡ	after	controlling	for	insurant	and	GP	fixed	effectsǡ	this	variable	should	affect	insurantsǯ	subsequent	health	outcomes	only	through	the	screening	participationǤ	For	the	average	insurantǡ	we	observed	an	increase	in	outpatient	health	expenditures	ሺby	ʹ͹	percent	 in	 the	 year	 of	 screening	 participation	 and	 by	 ͵ͻ	 percent	 in	 the	 following	 yearሻ	 and	 of	inpatient	 health	 care	 costs	 ሺby	 about	 ͶͲ	 percentሻǤ	 In	 the	 medium	 runǡ	 outpatient	 expenditures	decreased	by	ʹͲ	percent	in	the	third	year	after	treatmentǡ	and	by	ͶͲ	percent	in	the	fourth	and	fifth	yearsǤ	We	neither	found	longǦrun	effects	on	health	care	cost	nor	observed	any	effects	on	the	health	status	 variables	 days	 of	 sick	 leave	 and	 mortalityǤ	 In	 summaryǡ	 we	 did	 not	 observe	 overall	 cost	savings	or	any	positive	effects	on	health	for	the	average	insurantǤ	These	patterns	are	quite	robust	across	different	subǦsamples	of	the	populationǤ	Howeverǡ	given	that	the	shortǦrun	increase	in	health	expenditures	is	comparably	low	for	younger	insurants	ሺaround	sixty	years	of	age	or	youngerሻǡ	we	found	some	evidence	for	overall	costǦsaving	potentials	for	this	groupǤ	
                                                 ͷ	 For	 instanceǡ	 the	 UǤSǤ	 Preventive	 Services	 Task	 Force	 has	 released	 new	 guidelines	 for	 breast	 cancer	screening	by	ʹͲͲͻ	ሺUSPSTF	ʹͲͲͻሻǤ	Whereas	previous	recommendations	for	screening	mammography	were	for	screening	every	one	to	two	years	after	the	age	of	ͶͲ	yearsǡ	the	new	recommendations	call	for	participation	only	 after	 the	 age	 of	 ͷͲ	 yearsǤ	 Orǡ	 the	American	 Cancer	 Society	 takes	 a	 clear	 position	 discouraging	mass	population	screening	and	encouraging	doctors	to	inform	their	patients	about	screening	uncertainties	and	to	involve	them	more	in	the	decisionǦmaking	process	ሺSmith	et	alǤ	ʹͲͲͺሻǤ 
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This	paper	extends	 the	existing	 literature	on	 the	 effectiveness	of	 screening	as	 followsǤ	 ሺiሻ	While	 the	 literature	 on	 cost	 effectiveness	 of	 mass	 screenings	 takes	 into	 account	 direct	 costs	 of	screening	 examinationsǡ	 little	 information	 on	 indirect	 followǦup	 treatment	 costs	 is	 availableǤ	Screening	participation	might	manifest	itself	in	cost	savings	through	early	detection	of	diseases	orǡ	in	 turnǡ	 in	 an	 increase	 in	 costs	 triggered	 by	 subsequent	medical	 treatment	 that	would	 not	 have	occurred	 otherwiseǤ	We	 observed	 the	medical	 history	 of	 a	 patient	 in	 the	 records	 of	 the	 regional	sickness	fund	over	a	period	of	ͳͲ	yearsǤ	Thereforeǡ	we	provide	a	more	comprehensive	analysis	of	potential	financial	consequences	of	screening	participationǤ	ሺiiሻ	Compared	to	existing	literatureǡ	for	all	 participants	 and	 nonǦparticipantsǡ	we	 observed	 the	 universe	 of	 healthǦservice	 utilization	 that	allowed	us	to	study	a	broad	variety	of	outcome	variables	ሺeǤgǤǡ	expenses	for	medical	attendance	and	drugsǡ	hospitalizationǡ	sick	leaveǡ	and	mortalityሻǤ	This	enabled	a	more	comprehensive	evaluation	of	health	 screeningǤ	 ሺiiiሻ	 The	 administrative	 panel	 data	 provided	 in	 the	 register	 of	 the	 regional	sickness	 fund	 cover	 ͹͵	 percent	 of	 the	 population	 in	 the	 state	 of	 Upper	 Austria	 and	 made	 an	evaluation	of	screening	participation	in	general	medical	practice	possibleǤ	ሺivሻ	Finallyǡ	the	Austrian	BismarckianǦtype	health	care	system	represents	a	good	example	for	countries	with	universal	health	care	 where	 anyone	 is	 eligible	 to	 participate	 in	 a	 health	 screening	 examination	 once	 a	 yearǤ	Consequentlyǡ	we	did	not	expect	sample	selection	based	on	financial	constraints	of	the	patientsǤ		 The	 remainder	 of	 the	 paper	 is	 organized	 as	 followsǤ	 In	 Section	 ʹǡ	 we	 start	 with	 a	 brief	description	 of	 the	 institutional	 settingǤ	 Section	 ͵	 presents	 the	 data	 and	 descriptive	 statisticsǤ	Thereafterǡ	 we	 explain	 our	 estimation	 strategy	 and	 discuss	 the	 identifying	 assumptions	 of	 our	empirical	strategy	 in	Section	ͶǤ	Section	ͷ	reports	 the	main	empirical	results	and	presents	several	analyses	 of	 important	 subǦsamples	 to	 check	 the	 robustness	 of	 the	 resultsǤ	 Finallyǡ	 Section	 ͸	concludes	the	paperǤ		ʹ Ǥ	Institutional	setting		Austria	 is	 a	 particularly	 useful	 case	 to	 study	 the	 effectiveness	 of	 screening	 participationǤ	 It	represents	 a	 BismarckianǦtype	 ሺsocialሻ	 health	 insurance	 system	 and	 offers	 a	 nationwide	 healthǦscreening	 programǤ	 Every	 resident	 is	 covered	 by	 mandatory	 health	 insuranceǤ	 Depending	 on	occupation	and	place	of	residenceǡ	individuals	are	insured	with	one	of	ʹͷ	regional	sickness	fundsǤ͸	Most	 sickness	 funds	 cover	 all	 costs	 associated	 with	 sickness	 and	 maternityǡ	 and	 some	 of	 them	charge	 a	 small	 deductible	 or	 copaymentǤ͹	 In	 all	 fundsǡ	 a	 visit	 to	 a	 GP	 for	 a	 referral	 to	 a	medical	specialist	is	recommendedǢ	howeverǡ	there	is	no	obligation	to	do	soǡ	and	more	and	more	specialists	are	consulted	directly	by	the	patientsǤ	
                                                 ͸	Due	to	historical	reasonsǡ	the	division	is	not	only	regional	but	also	occupationalǤ ͹	The	Upper	Austrian	Sickness	Fund	ሺwhose	data	we	use	belowሻ	does	not	charge	deductibles	or	copaymentsǤ 
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Every	insurant	ሺͳͺ	years	of	age	or	olderሻ	is	invited	to	undergo	a	voluntary	health	screening	once	a	yearǤ	This	 screening	examination	 is	 conducted	by	a	GP	and	 is	 fully	covered	by	mandatory	health	 insurance	 without	 any	 extra	 payment	 by	 patientsǤ	 The	 screening	 examination	 includes	 a	general	 health	 check	 and	 several	 ageǦ	 and	 sexǦspecific	 diagnostic	 servicesǤ	 The	 general	 health	examination	consists	of	laboratory	tests	to	monitor	blood	sugarǡ	uric	acidǡ	triglyceridesǡ	cholesterolǡ	gamma	GTǡ	and	measurement	of	body	mass	indexǤ	Based	on	a	short	anamneses	questionnaireǡ	the	insurantǯs	own	and	family	medical	historyǡ	frequency	of	physical	activityǡ	alcohol	consumptionǡ	and	cigarette	smoking	is	determinedǤ	This	information	is	the	basis	for	the	GP	to	identify	behavioral	risk	factors	 and	 to	 motivate	 the	 patient	 to	 engage	 in	 primary	 prevention	 ሺlifeǦstyle	 counselingሻǤ	Concerning	 alcohol	 abuse	 and	 smokingǡ	 assistance	 is	 provided	 in	 reducing	 alcohol	 intake	 and	smoking	 cessationǤ	 Obese	 patients	 get	 nutritional	 counselingǤ	 The	 program	 primarily	 aims	 to	prevent	or	detect	cardiovascular	disease	at	an	early	presymptomatic	stage	in	order	to	reduce	future	health	 care	 costs	 and	 improve	 insurantsǯ	 quality	 of	 lifeǤ	 Depending	 on	 age	 and	 sexǡ	 several	additional	examinations	may	be	recommended	by	the	examining	GPǤͺ	As	Figure	ͳ	showsǡ	annual	screening	participation	has	steadily	increased	since	the	ninetiesǤͻ	While	 only	 about	 six	 percent	 of	 all	 male	 insurants	 and	 seven	 percent	 of	 all	 female	 insurants	participated	 in	 the	 year	 ͳͻͻͲǡ	 the	 participation	 rate	 increased	 to	 thirteen	 and	 fourteen	 percent	respectively	 in	 ʹͲͳͲǤ	 To	 put	 these	 numbers	 into	 perspectiveǡ	 it	 must	 be	 noted	 that	 very	 few	insurants	participate	 in	 the	 screening	every	 yearǤ	 For	 instanceǡ	 in	 the	 state	of	Upper	Austriaǡ	 the	majority	 ሺabout	͸Ͳ	percentሻ	of	 attendees	only	participated	once	or	 twice	over	a	 tenǦyear	periodǤ	About	six	percent	showed	up	every	second	yearǡ	and	less	than	one	percent	attended	every	yearǤ	The	direct	costs	of	the	healthǦscreening	program	are	substantialǤ	For	instanceǡ	in	ʹͲͳͲǡ	the	sickness	funds	spent	more	than	͸ͷ	million	Euros	on	screenings	of	about	ͺͷͲǡͲͲͲ	insurantsǢ	this	is	equivalent	to	ͲǤʹ͹	percent	of	the	total	health	care	cost	ሺor	ͲǤͲʹͶ	percent	of	GDPሻǤ	This	figure	only	includes	 the	 cost	 for	 the	general	health	examination	and	accounts	 for	neither	 the	additional	ageǦ	and	 sexǦspecific	 components	nor	 further	 referrals	 to	medical	 specialistsǤ	 In	 generalǡ	 participation	rates	are	higher	for	older	insurants	ሺsee	first	line	in	Table	ͳሻǤ						
                                                 ͺ	 In	 detailǡ	 the	 program	 comprises	 the	 followingǣ	 ͶͲ	 years	 or	 olderǣ	 counseling	 and	 education	 concerning	breast	 cancerǡ	 recommendation	 of	 a	 supplementary	 mammographyǤ	 ͷͲ	 years	 and	 olderǣ	 counseling	 and	education	 concerning	 colorectal	 cancerǡ	 performing	 a	 fecal	 occult	 blood	 testǡ	 recommendation	 of	 a	supplementary	colonoscopyǤ	͸ͷ	years	and	olderǣ	special	examinations	of	hearing	and	visionǤ ͻ	Females	are	more	likely	to	participate	in	screeningsǢ	this	is	also	confirmed	by	a	regression	analysis	using	the	microǦlevel	data	to	be	explained	in	the	next	sectionǤ	Detailed	estimation	output	is	available	upon	requestǤ 
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͵Ǥ	Data		Our	empirical	analysis	is	based	on	all	private	sector	employees	and	their	dependents	residing	in	the	state	of	Upper	AustriaǤͳͲ	We	used	the	database	of	the	Upper	Austrian	Sickness	Fund	 to	compile	a	matched	 insurantǦGP	 panel	 data	 set	 for	 all	 insurants	 who	 were	 born	 before	 ͳͻ͸ͷǤ	 Our	 data	 set	covers	the	period	from	ͳͻͻͺ	through	ʹͲͲ͹Ǥͳͳ	In	order	to	assign	a	GP	to	each	insurantǡ	we	used	the	patientsǯ	GP	consultation	recordǤ	For	each	yearǡ	we	determined	the	GP	who	was	most	frequented	by	the	insurantǤͳʹ	On	averageǡ	an	insurant	had	ͺǤͺ	GP	consultations	per	year	ሺthe	median	is	equal	to	ͷǤͲሻǡ	 provided	 by	 ͳǤʹ	 different	 GPsǤ	 During	 years	 in	 which	 an	 insurant	 had	 no	 GP	 consultation	ሺabout	ͳͺǤ͸	percent	of	all	observationsሻǡ	we	assigned	the	GP	from	the	preceding	ሺor	if	not	availableǡ	from	 the	 succeedingሻ	yearሺsሻǤ	The	nature	of	 the	matched	 insurantǦGP	panel	data	 implies	 that	we	had	to	exclude	all	insurants	ሺ͹Ǥ͹	percentሻ	from	our	analysis	who	had	never	consulted	a	GP	in	Upper	Austria	during	their	insurance	spellሺsሻǤͳ͵	Obviouslyǡ	our	panel	is	not	balancedǤ	Individuals	dropped	out	of	our	sample	if	they	were	no	longer	 insured	with	the	Upper	Austrian	Sickness	Fundǡ	 if	 they	moved	outside	Upper	Austriaǡ	or	 if	they	passed	awayǤ	Equivalentlyǡ	individuals	born	before	ͳͻ͸ͷ	entered	into	our	panel	if	they	joined	the	Upper	Austrian	Sickness	Fund	and	resided	in	Upper	Austria	after	ͳͻͻͺǤ	Stillǡ	the	vast	majority	of	insurants	ሺͺʹǤͶ	percentሻ	in	our	sample	could	be	observed	in	each	yearǤ	Our	 data	 set	 includes	 information	 on	 all	 covered	 health	 services	 ሺincluding	 screening	participationሻ	that	had	been	provided	to	an	insurant	by	hisȀher	GP	or	any	other	resident	medical	specialistǤ	 That	 means	 that	 we	 observed	 each	 single	 doctor	 visit	 and	 each	 drug	 that	 had	 been	prescribedǡ	and	with	the	exact	date	of	service	utilizationǤ	The	data	set	also	provides	information	on	the	incidence	of	hospitalization	and	sick	leaveǤ	In	order	to	obtain	exact	information	on	the	place	of	residence	ሺzip	code	areaሻǡ	 labor	market	 statusǡ	 and	mortalityǡ	we	 linked	our	data	 to	 the	Austrian	Social	Security	Database	and	the	database	from	the	Austrian	Federal	Ministry	of	FinanceǤ		 To	evaluate	the	effectiveness	of	health	screeningǡ	we	considered	the	following	outcomes	in	our	 estimation	 analysis	 belowǣ	 outpatient	 health	 care	 expenditures	 including	 cost	 for	 medical	
                                                 ͳͲ	Upper	Austria	is	one	of	nine	states	in	Austria	and	comprises	about	one	sixth	of	the	Austrian	population	and	work	 forceǤ	 From	 the	 total	 population	 ሺabout	 ͳǡͶͲͲǡͲͲͲሻ	 we	 observed	 ͳǡͳͺͲǡͲͲͲ	 insured	 private	 sector	employees	with	their	dependentsǤ	Out	of	this	groupǡ	we	focused	on	ͷͶͳǤ͵ͷͳ	persons	born	in	ͳͻ͸Ͷ	or	earlierǤ	From	this	sampleǡ	ʹ͸͸ǡͳ͹Ͳ	persons	 ሺͶͻǤͳ͹	percentሻ	had	at	 least	participated	once	 in	a	 screening	programǤ	The	remaining	ʹ͹ͷǡͳͺͳ	ሺͷͲǤͺ͵	percentሻ	never	joined	the	screening	programǤ	ͳͳ	Thereforeǡ	at	the	beginning	of	our	observation	periodǡ	the	included	insurants	were	͵Ͷ	years	of	age	or	olderǤ	For	 younger	 peopleǡ	 health	 expenditures	 are	mainly	 driven	 by	 accidents	 or	 genetically	 disposed	 diseasesǤ	Both	aspects	are	not	covered	by	the	screening	programǤ ͳʹ	If	an	insurant	had	consulted	two	ሺor	moreሻ	GPs	equally	often	in	a	given	yearǡ	we	picked	the	most	recently	consulted	oneǤ ͳ͵	Since	these	insurants	had	comparably	shorter	insurance	spellsǡ	they	accounted	for	only	ͶǤͶ	percent	of	the	observationsǤ 
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attendance	and	medical	drugsǡ	days	of	hospitalizationǡ	days	of	sick	leaveǡ	and	mortalityǤͳͶ	As	Table	ͳ	showsǡ	 the	average	 insurant	generated	͸͵͸ǤͲͲ	Euro	of	outpatient	health	expenditures	per	yearǡ	spent	͵Ǥ͵͸	days	in	the	hospitalǡ	and	was	on	sick	leave	ሺconditional	on	employmentሻ	for	ͳ͵ǤͶͺ	daysǤ	As	expectedǡ	 in	each	categoryǡ	 the	mean	and	 the	 standard	deviation	 increased	with	ageǤͳͷ	By	 the	end	of	ʹͲͲ͹ǡ	about	one	percent	from	the	youngest	age	group	and	ͷ͵	percent	of	the	oldest	age	group	passed	awayǤ		ͶǤ	Estimation	strategy		To	estimate	the	effect	of	screening	on	subsequent	health	outcomesǡ	we	started	with	the	equation 

௜௧ݕ  ൌ ௥ߙ כ ௜ǡ௧ି௥ݏ ൅ ߚ כ ௜௧ݔ ൅ ௜ߠ ൅ ߰௃ሺ௜ǡ௧ሻ ൅ ௧ߜ ൅ ௜௧ߝ 	 
 where ݕ௜௧ denotes	the	health	outcome	of	insurant	i in	period	tǤ	The	binary	variableሺsሻ	ݏ௜ǡ௧ି௥ 	capture	whether	individual	i participated	in	a	health	screening	in	period	t-r	with	r	ك	ሼͲǡͳǡʹǡ͵ǡͶǡͷǡ͸ǡ͹ǡͺሽǤ	As	covariatesǡ	 we	 included	 timeǦvarying	 characteristics	 of	 the	 insurants	 ሺdenoted	 by	 xitሻǡ	 insurants	fixed	effects	 ሺߠ௜ሻǡ	GP	 fixed	effects	 ሺ߰௃ሺ௜ǡ௧ሻሻ	 and	 time	 fixed	effects	 ሺߜ௧ሻǤ	The	parameters	of	primary	interest	are	ߙ௥ ǡ	indicating	the	effect	of	screening	r	years	agoǤ	An	obvious	issue	is	the	endogeneity	of	screening	participationǤ	SelfǦselection	into	treatment	has	to	be	expectedǤ	In	other	wordsǡ	a	correlation	between	s୧ǡ୲Ǧ୰	and	the	error	term	ߝ௜௧	is	highly	likelyǤ	A	prioriǡ	 it	 is	hard	 to	 assess	 the	 sign	of	 the	 selection	biasǤ	 It	 is	 reasonable	 to	believe	 that	healthǦconscious	individuals	are	more	likely	to	participateǤ	In	that	caseǡ	OLS	would	overestimate	the	effect	of	health	screeningǤ	At	the	same	timeǡ	it	would	be	rational	for	individuals	from	highǦrisk	groups	to	undergo	a	checkǦup	on	a	regular	basisǤ	If	the	latter	effect	dominatesǡ	OLS	would	underestimate	the	effect	of	screeningǤͳ͸		 Selection	that	is	based	on	insurantsǯ	observed	characteristics	or	unobserved	timeǦinvariant	heterogeneity	 is	 controlled	 for	 by	 the	 inclusion	 of	 the	 vector	 of	 timeǦvarying	 individual	characteristics	 and	 the	 insurantsǯ	 fixed	 effectsǤ	 Howeverǡ	 if	 screening	 participation	 is	 correlated	with	 timeǦvarying	 unobservables	 that	 affect	 health	 outcomesǡ	 no control strategy succeeds in 

                                                 ͳͶ	The	cost	of	 screening	participation	has	been	deducted	 from	outpatient	health	care	expenditures	Days	of	hospitalization	were	 used	 as	 a	 proxy	 for	 inpatient	 health	 care	 expenditureǤ	 The	 analysis	 of	 sick	 leave	was	restricted	 to	 the	 sample	 of	 insurants	 with	 employment	 spellsǤ	 Moreoverǡ	 sick	 leave	 was	 only	 measured	precisely	for	sickness	absences	that	lasted	longer	than	͵	daysǤ	It	is	not	mandatory	for	employees	or	firms	to	notify	the	Upper	Austrian	Sickness	Fund	of	sickness	absences	lasting	less	than	͵	daysǤ	ͳͷ	 Note	 that	 this	 does	 not	 apply	 to	 sick	 leave	 for	 the	 two	 highest	 age	 groupsǤ	 Since	 average	 effective	retirement	 age	 in	 the	 year	 ʹͲͲ͹	 was	 ͷ͹Ǥͻ	 for	 males	 and	 ͷͺǤͻ	 for	 females	 ሺSourceǣ	OECD	 Databaseሻǡ	 the	remaining	insurants	in	the	sample	are	positively	selectedǤ ͳ͸	There	is	extensive	medical	and	epidemiological	literature	available	that	confirms	this	positive	selection	into	screening	ሺsee	the	Introduction	and	footnote	͵ሻǤ 
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identifying	 the	 causal	 effect	 of	 screeningǤ	 To	 account	 for	 the	 latter	 situationǡ	 we	 suggest	 an	 IV	approachǤ	This	allows	a	consistent	estimation	of	the	causal	effect	of	screening	without	asymptotic	bias	from	unobserved	timeǦvarying	heterogeneityǤ		ͶǤͳǤ	SupplyǦdetermined	screening	demand	The	 idea	 of	 our	 IV	 strategy	was	 to	 utilize	 exogenous	 variation	 in	 screening	 participation	 due	 to	supplyǦdetermined	demandǤ	In	other	wordsǡ	we	took	advantage	of	the	fact	that	patients	do	not	only	selfǦselect	 into	screening	but	are	also	examined	simply	because	of	 their	GPsǯ	recommendationǤ	 In	factǡ	 there	 are	 good	 reasons	 to	 believe	 that	 this	market	 is	mainly	 driven	 by	 the	 supply	 sideǤ	 To	motivate	this	approachǡ	we	discuss	in	a	first	step	why	GPs	in	Austria	should	have	a	strong	incentive	to	 recommend	 screeningǡ	 and	 we	 provide	 evidence	 that	 patients	 responded	 to	 this	recommendationǤ	These	are	two	necessary	conditions	for	the	suitability	of	our	IV	strategyǤ	Do	GPǯs	have	an	incentive	to	recommend	screeningǫ	GPs	may	consider	screening	a	sensible	method	of	secondary	prevention	and	advocate	it	to	their	patients	in	order	to	improve	their	future	wellǦbeingǤ	This	 type	of	 supplyǦdetermined	health	demand	 is	 fully	altruistic	and	solely	guided	by	the	 Hippocratic	 OathǤ	 Moreoverǡ	 GPs	 may	 also	 act	 in	 their	 own	 interestǡ	 as	 they	 recommend	screening	that	is	driven	by	their	profitǦmaximizing	behavior	ሺMcGuire	ʹͲͲͲሻǤ	In	a	static	settingǡ	GPs	have	a	clear	 financial	 incentive	to	sell	screeningsǤͳ͹	SupplyǦdetermined	recommendations	may	be	particularly	strong	in	the	case	of	screeningǡ	since	this	service	can	be	sold	to	any	patientǡ	healthy	or	unhealthyǡ	 with	 a	 low	 probability	 of	 medical	 liability	 due	 to	 overtreatmentǤ	 To	 put	 it	 bluntlyǡ	screening	is	the	only	service	by	which	a	GP	can	officially	earn	income	with	perfectly	healthy	peopleǤ	At	 least	 in	Austriaǡ	 screening	also	seems	 to	be	a	 comparably	 lucrative	businessǤ	Table	ʹ	provides	frequencies	 and	 fees	paid	 from	 the	Upper	Austrian	Sickness	Fund	 to	 the	GPs	 for	different	health	care	 servicesǤ	 It	 can	 be	 seen	 that	 the	 reimbursement	 for	 general	 consultationǡ	 including	 extra	payments	 from	 the	 third	 visit	 of	 a	 patient	 in	 a	 quarterǡ	makes	 up	 to	 ͷ͵	 percent	 of	 the	GPs	 total	incomeǤͳͺ	Screening	accounts	for	almost	͹	percent	of	the	total	amount	of	feesǤ	Although	we	do	not	have	detailed	 information	on	 the	doctorsǯ	 time	spent	 for	 the	different	 service	 categoriesǡ	Table	ʹ	also	indicates	that	a	GP	can	earn	relatively	good	money	by	providing	screening	examinationsǤ	The	screening	 fee	 is	more	 than	 four	 times	 higher	 than	 that	 for	 the	 first	 treatment	 in	 a	 quarterǡ	 and	almost	 as	 high	 as	 the	 reimbursement	 for	 a	 cardiopulmonary	 resuscitationȄone	 of	 the	 most	expensive	health	services	in	the	Austrian	primary	health	care	marketǤ	We	conclude	from	this	that	GPs	have	a	clear	 incentive	 to	recommend	screening	 to	 their	patients	whether	due	 to	altruistic	or	nonǦaltruistic	reasonsǤ	
                                                 ͳ͹	In	a	dynamic	settingǡ	it	could	be	optimal	for	GPs	to	undersupply	preventive	care	measures	in	order	to	reap	higher	profits	from	curative	care	measures	in	the	future	ሺKenkel	ʹͲͲͲሻǤ ͳͺ	 A	 GP	 can	 have	 contracts	 with	 several	 health	 insurance	 fundsǤ	 The	 funds	 are	 very	 similar	 in	 their	 fee	structureǡ	and	the	fundsǯ	GP	fees	generate	most	of	a	GPǯs	incomeǤ	 
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Do	 patients	 respond	 to	 GPs̵	 screening	 recommendationsǫ	 The	 conjecture	 that	 screening	participation	is	highly	driven	by	GPs̵	recommendations	is	confirmed	in	the	literatureǤ	For	instanceǡ	Cole	et	alǤ	ሺʹͲͲʹሻ	analyzed	the	effectiveness	of	 three	different	 letter	designs	for	colorectal	cancer	screening	 invitationsǤ	The	first	 letter	was	dispatched	from	a	central	screening	serviceǡ	 the	second	included	a	reference	to	the	patientǯs	GPǡ	and	the	third	was	also	signed	by	the	GPǤ	It	turns	out	that	the	 participation	 rate	was	 lowest	 among	 patients	who	 received	 the	 first	 letter	 ሺ͵ʹ	 percentሻ	 and	highest	 among	 the	 third	 group	 ሺͶͳ	 percentሻǤ	 This	 and	 similar	 evidenceͳͻ	 suggests	 that	 patients	respond	to	GPs̵	screening	recommendationsǤ	In	 line	with	 this	 evidenceǡ	we	 found	 in	our	data	 that	GP	 fixed	effects	 alone	 explain	 about	eight	percent	of	 the	variation	 in	 individual	screening	participationǤ	Patient	 fixed	effectsǡ	howeverǡ	account	 for	 only	 ͲǤͲͶ	 percent	 of	 the	 variation	 in	 screening	 participationǤ	 This	 suggests	 that	screening	 participation	 is	 predominantly	 driven	 by	 GPs	 and	 only	 to	 a	 small	 extent	 by	 patients	themselvesǤ		ͶǤʹǤ	Quantifying	supplyǦdetermined	screening	recommendations	Ideallyǡ	we	would	like	a	random	sample	of	GPs	recommending	screening	to	a	random	sample	of	all	their	patientsǡ	and	we	could	observe	this	and	their	subsequent	health	outcomes	in	our	dataǤʹͲ	Since	this	type	of	field	experiment	is	not	feasibleǡ	we	suggest	using	a	proxy	for	the	intensity	of	exposure	to	 GP	 screening	 recommendationsǤ	 In	 particularǡ	 we	 argue	 that	 the	 number	 of	 prescribed	screenings	 by	 GPs	 located	 in	 a	 given	 zip	 code	 area	 provides	 ሺwithin	 a	 panel	 data	 regression	frameworkሻ	a	good	proxy	for	exposure	to	supplyǦdetermined	recommendationsǤ	We	 wanted	 to	 capture	 the	 simple	 idea	 that	 insurants	 are	 more	 exposed	 to	 supplyǦdetermined	screening	recommendations	if	the	consulted	GPs	are	more	likely	ሺfor	whatever	reasonሻ	to	 advocate	 this	 service	 to	 their	 patientsǤ	 If	 we	were	willing	 to	 assume	 that	 insurants	 had	 been	randomly	 assigned	 to	 GPsǡ	 we	 could	 simply	 use	 GP	 fixed	 effects	 as	 an	 IV	 for	 screening	participationǤʹͳ	 In	order	 to	relax	 this	assumptionǡ	and	to	allow	for	a	setting	where	 insurants	may	actively	select	a	particular	GP	within	their	local	neighborhoodǡ	we	suggest	measuring	the	exposure	to	 supplyǦdetermined	 screening	 recommendations	 not	 on	 a	 GP	 level	 but	 on	 zipǦcode	 levelǤʹʹ	Another	 advantage	 to	 this	 procedure	 is	 that	 we	 were	 able	 to	 include	 GP	 fixed	 effects	 in	 our	
                                                 ͳͻ	Seeǡ	for	instanceǡ	Meissner	et	alǤ	ሺʹͲͲ͹ሻǡ	Richardson	et	alǤ	ሺͳͻͻͶሻǡ	Bowman	et	alǤ	ሺͳͻͻͷሻǡ	Cole	et	alǤ	ሺʹͲͲʹሻǡ	Cowen	et	alǤ	ሺͳͻͻ͸ሻǤ	 ʹͲ	This	would	allow	us	to	use	the	randomly	assigned	screening	recommendation	as	an	IV	for	actual	screening	participationǤ	Given	that	a	reasonably	large	fraction	of	patients	follow	their	GPsǯ	advice	ሺiǤeǤǡ	there	is	a	ǲstrong	first	stageǳሻǡ	we	could	estimate	the	causal	effect	ሺin	particularǡ	a	local	average	treatment	effectሻ	of	screening	participation	on	subsequent	health	outcomes	for	those	patients	who	comply	with	their	GPǯs	recommendationǤ ʹͳ	In	factǡ	the	spatial	distribution	of	GPs	possessing	a	contract	with	the	Upper	Austrian	Sickness	Fund	is	likely	close	 to	 randomǤ	 Since	 such	 a	 contract	 is	 highly	 attractiveǡ	 GPs	 queue	 for	 itǡ	 and	 have	 a	 strong	 financial	incentive	to	accept	available	offersǡ	even	if	this	is	from	outside	their	initial	place	of	residenceǤ ʹʹ	 This	 resembles	 the	 typical	 situation	 in	 Austriaǡ	 where	 insurants	 have	 a	 GP	 in	 their	 local	 neighborhood	ሺabout	͹ʹǤ͹	percent	of	 insurants	have	a	GP	within	 their	zip	codeሻǡ	whom	they	consult	 to	get	basic	medical	care	or	sick	leave	slips	for	their	employerǤ 
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regression	 analysis	 that	 captured	 all	 unmeasured	 timeǦinvariant	GP	 characteristicsǤ	 In	particularǡ	we	 calculated	 our	 IV	 ሺdenoted	 by	 ܵ௭ሺ௜ሻǡ௧ି௥ሻ	 for	 each	 zip	 code	 area	 z	 and	 year	 t	 as	 the	 sum	 of	 all	screenings	prescribed	by	all	GPs	located	in	a	given	zip	code	area	ሺconsumed	by	any	insurant	minus	the	screening	of	individual	iሻ	divided	by	all	insurants	residing	in	this	zip	code	area	minus	oneǤ		 The	spatial	distribution	of	our	IV	averaged	over	annual	values	from	ͳͻͻͺ	through	ʹͲͲ͹	is	depicted	 in	 Figure	 ʹǤ	 One	 can	 see	 that	 the	 exposure	 to	 supplyǦdetermined	 screening	recommendations	varies	quite	substantially	across	zip	code	areasǤ	GPs	 in	different	zip	code	areas	andȀor	at	different	points	in	time	vary	in	selling	this	service	with	respect	to	both	their	assessment	of	the	effectiveness	of	screening	and	their	financial	incentivesǤ		ͶǤ͵Ǥ	 IV	estimation	Our	suggested	IV	strategy	translates	into	the	following	firstǦstage	estimationǣ		 ௜ǡ௧ି௥ݏ ൌ ߫ כ ܵ௭ሺ௜ሻǡ௧ି௥ ൅ ߚ כ ௜௧ݔ ൅ ௜ߠ ൅ ߰௃ሺ௜ǡ௧ሻ ൅ ௧ߜ ൅ ߭௜௧ 	 	We	will	 see	 below	 that	 this	 proxy	 for	 the	 intensity	 of	 exposure	 to	 supplyǦsideǦdriven	 screening	ܵ௭ሺ௜ሻǡ௧ି௥ 	 in	 the	 residential	 zip	 code	 area	 z	 is	 highly	 correlated	 with	 the	 individual	 screening	participationǡ	and	that	the	parameter	߫	enters	as	a	highly	statistically	significant	determinantǤ	The	inclusion	of	GP	fixed	effects	ߠ௜ 	allows	for	the	direct	 influence	of	GPs	on	patientsǯ	health	outcomes	that	are	potentially	correlated	with	the	extent	of	GPs	advising	screeningǤ	For	instanceǡ	GPs	who	like	to	recommend	screening	may	also	tend	to	prescribe	more	ሺor	more	expensiveሻ	medical	drugsǤ		 In	 order	 to	 evaluate	 the	 validity	 of	 our	 IVǡ	 it	 is	 useful	 to	 highlight	 the	 exact	 sources	 of	variation	 in	 the	 first	 stageǤ	 In	our	 frameworkǡ	patients	experienced	a	variation	 in	 the	 intensity	of	exposure	to	supplyǦdetermined	screening	recommendation	ሺiሻ	if	an	existing	GP	in	a	zip	code	area	is	substituted	 ሺeǤgǤǡ	 due	 to	 retirementሻǡ	 ሺiiሻ	 if	 an	 additional	GP	 is	 allocatedǡ	 ሺiiiሻ	 if	 patients	move	 to	another	 zip	 code	 areaǡ	 and	 ሺivሻ	 if	 existing	GPs	 change	 their	 screening	 recommendation	behavior	over	timeǤ	The	latter	may	be	triggered	by	a	reǦevaluation	of	GPsǯ	assessment	of	the	effectiveness	of	screenings	 ሺeǤgǤǡ	 due	 to	 trainingሻ	 andȀor	 by	 changing	 financial	 incentives	 to	 sell	 screeningsǤ	 Our	proxy	of	exposure	to	supplyǦdetermined	screening	may	also	be	altered	ሺvሻ	if	other	patients	of	GPs	within	a	certain	zip	code	area	request	more	screenings	without	any	GPsǯ	 interventionǤ	While	 it	 is	not	possible	to	disentangle	and	quantify	each	of	different	channels	of	variationǡ	we	expect	the	fifth	channel	 to	 be	 comparatively	 less	 importantǤʹ͵	 It	 can	 be	 shown	 that	 GP	 fixed	 effects	 explain	 ʹͲͲ	times	more	variation	as	compared	to	insurant	fixed	effectsǤ	In	other	wordsǡ	this	suggests	that	this	market	can	be	characterized	by	Say̵s	lawǡ	and	most	demand	is	determined	by	its	supplyǤ	
                                                 
23 We observed 91.80 percent of our GPs in each year over the whole sample period. At least 5.64 percent of GPs 

left the sample (via retirement or death), and 2.56 percent joined the sample at a later point in time. Moreover, 20.30 

percent of insurants moved across zip code areas within Upper Austria at least once. 
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	 The	 first	 four	 ሺand	 supposedly	 quantitatively	most	 importantሻ	 sources	 of	 variation	 seem	undoubtedly	 exogenous	 and	 should	not	 affect	 insurants̵	 later	 health	 outcomes	 through	 channels	other	 than	 screening	 participationǤ	 What	 about	 variation	 due	 to	 the	 fifth	 channelǫ	 This	 type	 of	variation	 would	 only	 be	 problematic	 if	 autonomously	 increased	 screening	 demand	 by	 other	insurants	ሺെ݅ሻ	of	GPs	 in	 the	same	zip	code	area	has	an	 independent	effect	on	 insurantǯs	 ሺ݅ሻ	 later	health	outcomesǤ	While	it	is	possible	that	family	members	and	other	peers	persuade	one	to	follow	their	 example	 to	 participate	 in	 screening	 and	 to	 change	 othersǯ	 health	 behaviorǡ	 we	 consider	herding	phenomena	in	single	zip	code	areas	that	are	large	enough	to	create	substantial	variation	in	our	IV	to	be	highly	unlikelyǤ	In	sumǡ	given	that	we	control	for	GP	and	insurant	fixed	effects	ሺamong	othersሻ	in	our	regression	frameworkǡ	we	regard	a	correlation	between	our	IV	and	the	error	term	in	the	second	stage	as	highly	unlikelyǤ		 Under	the	validity	of	our	IV	approachǡ	we	can	then	identify	a	local	average	treatment	effectǤ	This	means	that	we	estimated	the	causal	effect	of	screening	participation	on	later	health	outcomes	for	 insurants	 who	 participated	 in	 health	 screenings	 due	 to	 their	 high	 exposure	 to	 supplyǦdetermined	 screening	 recommendationsǤ	 In	 other	wordsǡ	we	 can	 think	 of	 the	 compliers	 as	 those	patients	 who	 get	 checkǦups	 due	 to	 their	 GPǯs	 recommendation	 and	 not	 because	 of	 their	 own	requestǤ		ͷǤ	Empirical	Results			This	 section	 presents	 our	 estimation	 resultsǤ	 We	 begin	 by	 providing	 firstǦstage	 resultsǤ	Subsequentlyǡ	we	discuss	the	estimated	effects	of	screening	participation	on	our	main	measures	of	health	care	cost	ሺoutpatient	expenditures	including	costs	for	medical	attendance	and	medical	drugs	and	incidence	of	hospitalizationሻ	and	health	status	ሺincidence	of	sick	leave	and	mortalityሻǤ	It	turns	out	 to	 be	 useful	 to	 distinguish	 here	 between	 shortǦǡ	 mediumǦǡ	 and	 longǦrun	 effects	 of	 screening	participationǤ	 Moreoverǡ	 we	 present	 disaggregated	 estimation	 results	 for	 medical	 attendance	ሺwhere	 we	 distinguish	 between	 different	 medical	 specialistsሻ	 and	 for	 different	 categories	 of	medical	drugs	to	provide	further	insightsǤ	Table	͵	summarizes	the	firstǦstage	results	for	the	different	lags	in	our	IV	estimationsǤ	Given	that	 the	 outcome	 days	 of	 sick	 leave	 applies	 only	 to	 employed	 insurantsǡ	 we	 used	 two	 different	samplesǡ	the	full	sample	and	the	subǦsample	of	insurants	with	employment	spellsǤ	In	both	samplesǡ	we	found	a	highly	statistically	significant	effect	of	our	IV	ሺiǤeǤǡ	the	proxy	for	the	exposure	to	supplyǦside	 screening	 recommendationsሻ	 on	 the	 likelihood	 of	 screening	 participationǤ	 The	 estimated	coefficients	of	 the	 instrument	 range	between	ͲǤͷͳ	and	ͲǤ͹͵	 for	 the	 full	 sample	and	between	ͲǤͶ͵	and	ͲǤͶͺ	for	the	restricted	sampleǤ	This	means	that	an	increase	in	the	instrument	ሺscreening	rate	per	 zip	 code	 areaሻ	 by	 one	 standard	 deviation	 ሺͲǤͲͷ͹ሻ	 increased	 an	 insurantǯs	 propensity	 to	participate	in	a	health	screening	by	ʹǤͺͷ	percentage	points	if	we	assume	a	firstǦstage	coefficient	of	
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ͲǤͷǤ	 The	 FǦstatistic	 on	 the	 excluded	 instrument	 is	 very	 high	 for	 each	 lagǡ	 indicating	 that	 we	 can	reject	the	hypothesis	of	a	weak	instrument	ሺStock	and	Yogoǡ	ʹͲͲͷሻǤ	The	 secondǦstage	 results	 of	 our	 IV	 estimations	 for	 our	 main	 outcome	 variables	 are	summarized	 in	Table	Ͷǡ	along	with	 the	respective	OLS	estimates	 for	comparisonǤ	The	coefficients	give	the	estimated	effect	of	screening	on	the	respective	outcome	variable	r	years	after	treatmentǤ	Each	entry	in	Table	Ͷ	represents	a	separate	estimation	for	the	respective	lagǤʹͶ	The	IV	and	the	OLS	estimates	areǡ	in	many	cases	qualitatively	and	in	most	cases	quantitativelyǡ	very	different	from	each	otherǤ	 This	 suggests	 that	 selection	 into	 screening	 is	 an	 important	 issue	 that	 must	 be	 taken	 into	account	in	an	evaluationǤ	In	other	wordsǡ	the	OLS	estimates	seem	to	be	heavily	biased	and	should	not	 be	 interpreted	 causallyǤ	 The	 findings	 suggest	 thatǡ	 in	 particularǡ	 healthy	 or	 healthǦconscious	people	participate	in	screeningǤ	Healthy	screeners	cause	a	moderate	increase	in	expenses	for	doctor	visitsǡ	spend	less	on	medical	drugsǡ	and	spend	fewer	days	in	the	hospitalǢ	moreoverǡ	the	increasing	number	of	sickness	days	may	indicate	that	they	do	not	go	to	work	if	they	are	sickǤ	ShortǦrun	 effectsǣ	 Based	 on	 the	 IV	 estimationǡ	 we	 found	 a	 highly	 statistically	 significant	increase	 in	 shortǦterm	outpatient	expenditures	up	 to	 two	years	after	 the	 screening	participationǣ	plus	̀ʹ͹ͻ	 in	 the	year	of	 treatment	and	plus	̀ͳͻͷ	 in	 the	year	 thereafterǤ	This	 is	equivalent	 to	an	increase	of	͵ͺ	percent	and	ʹ͹	percentǡ	respectivelyǤ	The	sharp	increase	in	outpatient	expenditures	is	predominantly	due	to	a	rise	 in	expenses	 for	medical	drugsǡ	and	to	a	smaller	extent	due	to	cost	increases	 of	 medical	 attendanceǤ	 Expenses	 for	 medical	 drugs	 rose	 by	 ̀ʹͳͳ	 and	 ̀ͳͷͶǡ	 while	expenses	 for	 medical	 attendance	 increased	 only	 by	 ̀͸͹	 and	 ̀ͶͳǤʹͷ	 In	 the	 short	 runǡ	 screening	participation	also	substantially	increased	the	incidence	of	hospitalizationǤ	We	found	an	increase	of	one	and	a	half	days	in	the	hospital	ሺor	about	plus	ͶͲ	percentሻ	in	the	year	of	the	treatment	and	in	the	year	 thereafterǤ	At	 the	same	timeǡ	we	did	not	 find	any	statistically	significant	 impact	of	screening	participation	on	the	incidence	of	sick	leaveǤ		These	 results	 suggest	 that	 screening	 leads	 to	 further	 inpatient	 and	 outpatient	 medical	treatment	 following	the	screening	examǤ	The	more	disaggregated	results	ሺsummarized	 in	Table	ͷ	and	Table	͸ሻ	help	 to	explain	 the	mechanism	behind	 this	 shortǦrun	health	 care	 cost	 increaseǤ	The	estimation	results	 for	particular	groups	of	medical	drugs	 in	Table	ͷ	show	that	drug	expenditures	for	the	cardiovascular	system	and	for	the	nervous	system	increased	significantly	in	the	short	runǤ	On	averageǡ	drug	expenditures	for	antidepressants	and	other	drugs	for	the	nervous	system	doubled	in	the	first	three	periods	after	screening	participationǤ	The	increase	of	expenses	for	medication	for	the	cardiovascular	system	meets	expectations	given	the	fact	that	one	of	the	primary	purposes	of	the	
                                                 ʹͶ	 We	 also	 estimated	 a	 specification	 including	 the	 complete	 set	 of	 lagged	 screening	 participation	simultaneouslyǤ	Due	to	the	inclusion	of	lag	ͺǡ	this	specification	can	only	be	applied	to	the	reduced	sample	of	observations	from	the	years	ʹͲͲ͸	and	ʹͲͲ͹	ሺͳ͸	percent	of	the	whole	sampleሻǤ	Based	on	this	specificationǡ	we	did	not	find	a	sufficiently	strong	first	stageǤ	ʹͷ	 Direct	 costs	 for	 the	 screening	 programs	 of	 the	 examining	 GP	 are	 not	 included	 in	 our	 measures	 for	outpatient	expendituresǤ 
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Austrian	 screening	 program	 is	 the	 detection	 and	 prevention	 of	 cardiovascular	 diseasesǤ	 It	 is	important	to	noteǡ	howeverǡ	that	the	costǦincreasing	effect	on	cardiovascular	drugs	is	mainly	driven	by	medication	treating	high	cholesterolǤ	If	we	exclude	these	medical	drugs	from	the	superordinate	cardiovascular	groupǡ	the	previous	significantly	positive	effect	vanishesǤ	We	presume	that	the	GPs	prescribe	antiǦcholesterol	drugs	if	the	blood	tests	reveal	cholesterol	values	beyond	predetermined	thresholdsǤ	 The	 rise	 of	medications	 for	 neural	 and	mental	 diseases	 is	 surprisingǡ	 howeverǡ	 since	these	 illnesses	 are	 not	 even	 mentioned	 in	 the	 objectives	 of	 the	 screening	 programǤ	 This	 result	provides	support	 for	 the	conclusion	 that	patients	mention	 their	mental	unease	 in	 the	course	of	a	comprehensive	anamnesis	andǡ	as	a	subsequent	consequenceǡ	the	GPs	prescribe	antipsychotics	on	a	large	 scaleǤ	 Further	 costǦincreasing	 effects	 of	 screening	 participation	 can	 be	 found	 for	 genitoǦurinary	 and	 musculoǦskeletal	 drugs	 and	 for	 drugs	 that	 cannot	 be	 attributed	 to	 ATC	 codes	ሺǲMissingǳሻǤ		The	 disaggregated	 findings	 for	 medical	 attendance	 in	 Table	 ͸	 show	 a	 strong	 shortǦterm	increase	 in	 expenditures	 for	 diagnostic	 medical	 servicesǤ	 Both	 the	 expenditures	 for	 medical	attendance	by	radiologists	and	for	laboratory	services	increase	substantially	up	to	four	years	after	treatmentǤ	There	 is	every	reason	to	believe	that	GPsǡ	who	carry	out	 the	general	health	screeningǡ	subsequently	 refer	 patients	 to	 specialists	 for	 further	 andȀor	 more	 detailed	 diagnostic	 servicesǤ	Notablyǡ	 the	 positive	 effect	 on	 medical	 attendance	 cost	 ሺin	 particularǡ	 for	 radiologists	 and	laboratory	servicesሻ	is	highest	in	the	year	of	the	screeningǡ	and	decreases	thereafterǤ		The	decomposition	also	reveals	a	decrease	of	expenditures	for	urologistsǡ	gynecologistsǡ	and	dermatologists	in	the	short	runǤ	Since	the	visits	at	these	medical	specialists	often	have	a	preventive	character	ሺeǤgǤǡ	screening	for	prostateǡ	breastǡ	or	skin	cancerሻǡ	these	consultations	can	be	expected	to	 represent	 substitutes	 to	 the	 general	 screening	 program	 conducted	 by	 the	 GPsǤ	 The	 negative	impacts	of	screening	participation	on	these	expenses	are	not	 in	contradiction	to	this	argument	 in	the	leastǤ	There	is	another	striking	and	surprising	resultǤ	The	continuous	and	quantitatively	highly	relevant	 decrease	 of	 expenditures	 for	 physiotherapy	 over	 the	 period	 zero	 to	 five	 years	 after	screening	 is	 remarkable	 since	 these	 medical	 services	 typically	 have	 a	 rehabilitation	 character	without	 a	 direct	 connection	 to	 screeningǤ	 We	 presume	 some	 kind	 of	 substitutional	 relationship	between	screening	and	physiotherapyǢ	howeverǡ	we	lack	a	convincing	medical	explanation	for	this	resultǤ	While	the	expenses	for	the	residual	category	ǲOther	servicesǳ	decreased	in	the	short	runǡ	we	found	an	increase	in	costs	for	pulmonologist	visitsǤ		MediumǦrun	 effectsǣ	 In	 the	 medium	 runǡ	 outpatient	 expenditures	 decreased	 due	 to	screening	participation	ሺsee	Table	ͶሻǤ	The	decline	 in	outpatient	expenditures	threeǡ	 fourǡ	and	 five	years	after	treatment	was	̀ͳͶͷǡ	̀ʹͻ͵ǡ	and	̀ʹͺͻǡ	respectivelyǤ	This	is	equivalent	to	a	decrease	of	ʹͲ	and	ͶͲ	percentǡ	respectivelyǤ	As	in	the	short	runǡ	the	effect	of	screening	on	outpatient	expenditures	can	be	predominantly	attributed	to	an	effect	via	the	consumption	of	medical	drugsǡ	and	to	a	smaller	
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extent	 due	 to	 changing	medical	 attendanceǤ	We	did	not	 find	 any	 statistically	 significant	 effect	 on	incidence	of	hospitalizationǤ	The	mediumǦrun	decrease	in	expenditures	for	medical	drugs	can	be	partly	explained	by	the	group	 of	 pharmaceuticals	 for	 the	 alimentary	 tract	 and	 metabolism	 ሺTable	 ͷሻǤ	 There	 is	 weaker	evidence	 for	 a	 reduced	 consumption	 of	 medical	 drugs	 targeting	 the	 cardiovascular	 systemǤ	 The	decomposition	of	drug	expenditures	further	shows	that	the	expenses	for	pharmaceuticals	for	blood	and	bloodǦforming	organsǡ	for	the	genitoǦurinary	system	including	sex	hormonesǡ	for	the	musculoǦskeletal	 systemǡ	 for	 the	 respiratory	 systemǡ	 dermatologicalsǡ	 antiǦinfectivesǡ	 and	 for	 the	 residual	category	are	reduced	in	response	to	screening	participation	in	the	time	span	of	three	to	six	years	after	treatmentǤ	The	mediumǦrun	costǦdecreasing	effects	for	medical	attendance	are	mainly	driven	by	visits	at	GPs	and	internists	ሺsee	Table	͸ሻǤ	Depending	on	the	yearǡ	we	found	cost	reductions	between	ͳ͹	and	 ͵ͷ	 percent	 for	 GPs	 and	 between	 ͷͲ	 and	 ͹͵	 percent	 for	 internistsǤ	 Comparable	 cost	 can	 be	observed	for	visits	at	all	other	specialists	ሺsee	category	ǲOtherǳሻǡ	with	a	decline	of	expenditures	in	an	 order	 of	magnitude	 between	ʹ͵	 and	͸͸	percent	 two	 to	 seven	 years	 after	 treatmentǤ	Only	 the	special	medical	 fields	 radiology	 and	 laboratory	 diagnostics	 showed	 increasing	 service	 utilization	even	in	the	medium	runǢ	howeverǡ	the	quantitative	effects	were	much	smaller	as	compared	to	the	short	runǤ	This	result	might	be	an	indication	of	regular	checkups	after	a	medical	problem	has	been	found	in	the	screening	examinationǤʹ͸	LongǦterm	effectsǣ	 In	the	long	run	ሺiǤeǤǡ	six	years	or	more	after	treatmentሻǡ	we	did	not	find	any	statistically	 significant	effects	of	 screening	on	outpatient	expenditures	or	on	 the	 incidence	of	hospitalization	ሺsee	Table	ͶሻǤ	Howeverǡ	the	point	estimates	for	outpatient	expenditures	were	quite	big	in	absolute	termsǤ	For	the	disaggregated	expenditure	components	ሺsummarized	in	Tables	ͷ	and	͸ሻǡ	we saw sporadic	statistically	significant	negative	coefficientsǤ	Hereǡ	one	has	to	keep	in	mind	that	we	had	 far	 less	 observations	 available	 to	 estimate	 these	 longǦrun	 coefficientsǤ	 This	 increases	 the	standard	errors	substantiallyǡ	which	may	increase	the	likelihood	of	a	type	II	errorǤ	In	sumǡ	howeverǡ	we	interpret	the	estimation	results	as	evidence	for	a	fading	out	of	the	effect	of	screening	over	timeǤ	This	interpretation	is	also	substantiated	by	the	results	of	our	last	outcome	of	considerationǡ	namelyǡ	mortalityǤ	Heterogenous	 effects	 for	 subǦpopulationsǣ	 In	 order	 to	 explore	 whether	 screening	participation	has	different	effects	across	subǦpopulationsǡ	we	reǦran	our	analysis	for	important	subǦsamples	along	the	dimensions	sexǡ	age	andǡ	employmentǤ	 In	each	case	we	had	a	strong	firstǦstage	and	 very	 comparable	 patterns	 in	 the	 secondǦstageǤ	 That	 meansǡ	 for	 each	 subǦpopulationǡ	 we	observed	 an	 increase	 in	 shortǦrun	 costǡ	 a	 decrease	 in	mediumǦrun	 costǡ	 no	 significant	 effects	 on	
                                                 
26 In addition, we split the sample into an older cohort (birth year 1942 and older) and a younger cohort (birth year 

1943 and younger). For the older cohort, we observed higher short-run expenditures and higher medium-run 

savings. Qualitatively, however, we did not find a systematic difference between these two subsamples. A similar 

procedure was applied for a split sample of women and men. In this case, we observed stronger effects for men. 
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longǦrun	 costǡ	 and	 no	 impact	 on	 the	 incidence	 of	 sick	 leaveǤ	 Howeverǡ	 the	 size	 of	 the	 estimated	coefficients	 ሺand	 also	 their	 statistical	 significanceሻ	 varied	 across	 subǦpopulationsǤ	 The	 most	important	distinction	 to	make	 is	between	 the	 effects	 for	 younger	versus	older	 insurantsǤ	Table	͹	summarizes	these	results	where	we	distinguished	between	younger	insurants	ሺborn	ͳͻͶ͵	or	laterሻ	and	older	insurants	ሺborn	before	ͳͻͶ͵ሻǤ	For	younger	insurantsǡ	the	increase	in	shortǦrun	cost	was	less	 pronouncedǢ	 in	 particularǡ	 we	 did	 not	 find	 a	 significant	 increase	 in	 the	 incidence	 of	hospitalizationǤ	 It	 seems	 that	 younger	 patients	 got	 less	 ሺor	 less	 complicatedሻ	 followǦup	 medical	treatments	after	a	general	health	screeningǤ	Howeverǡ	the	costǦsavings	in	the	medium	were	are	also	less	pronounced	for	the	younger	cohortsǤ	Mortalityǣ	The	primary	objective	of	 screening	 is	 to	maintain	or	 improve	 insurantsǯ	healthǤ	Thereforeǡ	 we	 looked	 at	 the	 ultimate	 health	 outcome	 given	 by	mortalityǤ	 Since	 humans	 die	 at	 a	certain	point	 in	 timeǡ	we	 could	not	use	a	panel	 estimation	with	 insurant	 fixed	 effects	 and	had	 to	adapt	our	estimation	strategy	accordinglyǤ	The	dependent	variable	in	this	analysis	now	becomes	a	binary	 indicator	 for	whether	 the	 insurant	was	 still	 alive	 in	 the	 year	 ʹͲͲͻǤʹ͹	 Given	 that	mortality	crucially	depends	on	ageǡ	we	ran	separate	regressions	for	three	birth	cohort	groups	ሺborn	before	ͳͻ͵͵ǡ	 between	 ͳͻ͵Ͷ	 and	 ͳͻͶ͵ǡ	 and	 between	 ͳͻͶͶ	 and	 ͳͻͷ͵ሻǤ	 Following	 Angrist	 ሺʹͲͲͳሻǡ	 we	estimated	a	linear	probability	model	of	mortality	for	each	birth	cohort	group	in	which	we	used	all	insurants	 who	 were	 permanently	 insured	 between	 ͳͻͻͺ	 and	 ʹͲͲ͵Ǥ	 As	 the	 variable	 of	 primary	interestǡ	we	included	the	number	of	screenings	carried	out	in	this	time	spanǡ	which	varied	between	zero	 and	 sixǤ	 As	 beforeǡ	 we	 used	 our	 proxy	 for	 the	 exposure	 to	 supplyǦside	 screening	recommendations	 to	 instrument	 for	 actual	 screening	 participationǤ	 In	 contrast	 to	 the	 panel	 data	framework	aboveǡ	we	used	the	average	exposure	over	a	treatment	period	defined	as	ͳͻͻͺ	to	ʹͲͲ͵Ǥ	The	FǦstatistics	on	the	excluded	instrument	ሺfrom	the	first	stageሻ	support	again	the	strength	of	our	instrumentǡ	as	can	be	seen	in	the	lower	panel	of	Table	ͺǤ	As	further	control	variablesǡ	we	included	information	 on	 the	 insurantǯs	 ageǡ	 sexǡ	 nationalityǡ	 educationǡ	 GP	 in	 the	 year	 ͳͻͻͺǡ	 and	 the	exemption	of	the	prescription	chargeǡ	which	served	as	a	proxy	for	incomeǤ	The	 upper	 panel	 of	 Table	 ͺ	 summarizes	 the	 estimation	 results	 of	 the	 second	 stage	 and	reports	 corresponding	 OLS	 estimates	 for	 comparisonǤ	 Interestinglyǡ	 the	 OLS	 estimates	 suggest	 a	lifeǦprolonging	 effect	 of	 screeningǤ	Depending	 on	 the	 birth	 cohort	 groupǡ	 an	 additional	 screening	participation	is	associated	with	an	increased	likelihood	of	being	alive	in	ʹͲͲͻ	between	one	and	four	percentage	 pointsǤ	 In	 contrastǡ	 the	 IV	 estimates	 do	not	 show	any	 statistically	 significant	 effect	 of	screening	 on	 mortalityǤ	 These	 results	 suggest	 that	 healthy	 insurants	 selfǦselect	 themselves	 into	treatmentǡ	while	screening	itself	exerts	no	significant	effect	on	mortalityǤ	Interpretation	of	resultsǣ	We	found	a	clear	increase	in	shortǦrun	health	care	costs	ሺinpatient	and	outpatientሻ	that	is	followed	by	mediumǦrun	decreases	in	the	outpatient	sectorǤ	In	the	long	runǡ	
                                                 ʹ͹	The	year	ʹͲͲͻ	is	the	latest	year	for	which	mortality	data	are	availableǤ 
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we	 did	 not	 find	 any	 statistically	 significant	 cost	 effectsǤ	 In	 order	 to	 evaluate	 the	 overall	 cost	effectiveness	of	 the	screening	programǡ	we	had	 to	add	all	 the	point	estimates	 for	 the	 lags	zero	 to	eight	ሺas	presented	in	Table	ͶሻǤ	This	gives	an	aggregate	effect	of	about	̀Ǧͻͷ͹	for	outpatient	health	care	costs	and	of	about	͸	days	in	inpatient	careǤ	For	the	screening	participation	to	be	costǦneutralǡ	a	day	in	the	hospital	must	cost	less	than	̀ͳ͵ʹǤ	While	we	cannot	monetize	the	cost	of	a	hospital	day	caused	by	screeningǡ	we	know	that	a	day	in	the	hospital	costs	on	average	between	̀͹ͲͲ	and	̀ͺͲͲǤ	This	means	that	according	to	our	estimatesǡ	screening	participation	clearly	increases	health	costsǤ	The	same	qualitative	result	arises	if	we	consider	only	statistically	significant	point	estimatesǢ	in	this	caseǡ	the	threshold	for	costǦneutrality	is	even	lower	ሺhospital	cost	per	day	of	̀͸ͳሻǤ	In	any	caseǡ	it	is	comforting	 to	 know	 that	 it	 has	 no	 impact	 on	 the	 overall	 evaluation	 of	 the	 costǦeffectiveness	 of	screening	whether	we	consider	the	face	value	of	insignificant	coefficientsǡ	or	we	assume	them	to	be	zeroǤ	In	addition	to	the	cost	increaseǡ	we	do	not	find	any	statistically	significant	effects	on	health	as	measured	by	the	incidence	of	sick	leave	or	mortalityǤ	The	only	subǦpopulationǡ	 for	which	the	cost	savings	 in	 the	mediumǦrun	 could	 overcompensate	 the	 increase	 in	 shortǦrun	 costsǡ	 is	 the	 one	 of	younger	 insurantsǤ	Hereǡ	 the	 threshold	 for	costǦneutrality	 is	̀Ͷͷʹ	of	hospital	costs	per	dayǡ	 if	we	consider	all	coefficientsǤʹͺ	Several	explanations	exist	for	our	empirical	patternǣ		ሺiሻ	Doctorsǯ	strong	risk	aversion	may	lead	to	substantial	overtreatment	ሺespecially	of	older	patientsሻǤ	 This	 could	 explain	 the	 shortǦrun	 increase	 in	 expenditures	 without	 improvement	 of	patientsǯ	 healthǤ	 Howeverǡ	 this	 reason	 cannot	 explain	 the	 decreasing	 midǦterm	 effects	 on	expendituresǤ	ሺiiሻ	Alternativelyǡ	the	immediate	increase	in	outpatient	health	expenditures	may	be	supplyǦinduced	or	at	 least	supplyǦdeterminedǤ	Health	screening	offers	doctors	the	opportunity	to	 further	increase	 the	 amount	 of	 careǤ	 If	 we	 assume	 that	 more	 detailed	 diagnostic	 services	 do	 not	 harm	generally	healthy	patientsǡ	the	observed	increase	of	this	cost	category	may	reflect	a	good	possibility	for	 resident	 doctors	 to	 raise	 their	 incomeǤ	 Furthermoreǡ	 GPs	 prescribe	 additional	 drugsǡ	 in	particular	 for	 the	 treatment	 of	 high	 cholesterolǡ	 mental	 illnessǡ	 and	 medications	 for	 the	 genitoǦurinary	 and	 musculoǦskeletal	 systemsǤ	 Whether	 the	 lionǯs	 share	 of	 this	 increase	 is	 medically	justifiedǡ	or	 if	many	of	 these	prescriptions	are	supplyǦdeterminedǡ	cannot	be	clearly	answered	by	our	 dataǤ	 Whereas	 the	 supplyǦdetermined	 argument	 can	 at	 least	 partly	 explain	 our	 empirical	patternǡ	there	are	also	counter	argumentsǤ	According	to	column	ͳ	in	Table	͸ǡ	GPs	do	not	 increase	their	 own	 income	by	 screeningǦinduced	medical	 treatment	 in	 the	 immediate	 and	 the	 subsequent	yearǤ	 Generallyǡ	 we	 do	 not	 observe	 a	 remarkable	 increase	 of	 shortǦrun	 therapeutic	 services	 by	medical	 specialists	 ሺǲOtherǳሻ	 in	 the	year	of	 screeningǤ	Moreoverǡ	 supplyǦside	effects	alone	cannot	explain	the	decrease	of	midǦterm	expenditures	eitherǤ	
                                                 
28 Since we did not find any significant coefficient for hospital days for this sub-population (see Table 7), we cannot 

compute a cost-neutrality threshold of hospital costs. However, screening participation would reduce outpatient 

expenditures by €195 for younger insurants. 
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ሺiiiሻ	 Patientsǯ	 behavior	may	 explain	 the	 screeningǦdriven	patterns	 in	 health	 expendituresǤ	Suppose	a	person	has	joined	the	screening	program	in	the	recent	past	and	no	medical	troubles	have	been	 foundǤ	 After	 the	 screeningǡ	 the	 patient	 is	 confronted	 with	 health	 problems	 that	 are	 not	necessarily	 seriousǤ	 Given	 that	 the	 good	 health	 of	 the	 same	 person	 has	 been	 attested	 through	screening	in	the	recent	pastǡ	the	patient	may	forego	medical	consultation	in	this	caseǤ	Consequentlyǡ	individualsǯ	expenditures	for	drugs	and	medical	attendance	may	decrease	in	a	certain	period	after	screeningǤ	 We	 call	 this	 phenomenon	 the	 ǲreassurance	 effectǳ	 of	 screening	 participationǤ	 The	relevance	 of	 this	 effect	 may	 be	 indicated	 by	 our	 result	 that	 the	 services	 of	 GPs	 and	 internists	decrease	significantly	in	the	medium	runǤ	These	two	categories	of	resident	doctors	are	typically	the	first	 place	of	 contact	 for	 health	problems	 in	 the	Austrian	health	 systemǤ	A	 reduction	 of	 precisely	these	ǲgatekeeping	servicesǳ	suggests	that	the	confirmation	of	good	health	in	recent	health	checks	may	reduce	a	patientǯs	frequency	of	doctor	visits	in	the	near	futureǤ	ሺivሻ	The	pattern	of	shortǦterm	increases	and	mediumǦterm	decreases	in	health	expenditures	may	also	display	the	intended	screening	effectsǤ	Even	if	one	has	to	accept	an	increase	in	shortǦterm	cost	 ሺiǤeǤǡ	 diseases	 are	 detected	 and	 treated	 at	 an	 early	 stageሻǡ	 the	 expenses	 in	 the	medium	 run	would	 decrease	 if	 more	 expensive	 treatments	 at	 a	 later	 stage	 of	 a	 disease	 can	 be	 preventedǤ	Similarlyǡ	 a	 change	 in	 lifestyle	 induced	by	 the	 screening	examination	could	explain	our	empirical	resultsǤ	 A	 sustainable	 change	 in	 lifestyle	 accompanied	 by	 preventive	 health	 investments	 such	 as	smoking	 cessationǡ	 less	 alcohol	 consumptionǡ	 a	 more	 healthy	 dietǡ	 and	 more	 intensive	 sports	activities	 would	 improve	 health	 andǡ	 consequentlyǡ	 can	 be	 expected	 to	 decrease	 health	expendituresǤ	 In	 either	 caseǡ	 we	 would	 expect	 improvements	 in	 the	 health	 status	 of	 treated	individualsǤ	 If	we	 interpret	 the	 number	 of	 sick	 daysǡ	mortalityǡ	 and	 hospitalization	 as	 acceptable	indicators	 for	 individual	 healthǡ	 the	 hypothesis	 that	 significant	 health	 improvements	 are	 due	 to	screening	 participation	 cannot	 be	 supported	 in	 the	 empirical	 analysisǤ	 The	 shortǦrun	 impact	 of	screening	on	hospitalization	 is	even	positiveǡ	and	 the	effect	on	absenteeism	remains	 insignificant	for	all	periodsǤ	Henceǡ	we	do	not	observe	the	expected	changes	in	healthǦstatus	variablesǤ	Howeverǡ	our	measures	of	individual	health	may	indicate	severe	health	problemsǤ	Hospital	daysǡ	days	of	sick	leaveǡ	 and	 obviously	 mortality	 represent	 variables	 that	 capture	 serious	 health	 troubles	 onlyǤ	Thereforeǡ	 the	 screening	 program	 may	 be	 successful	 insofar	 as	 it	 triggers	 minor	 health	improvements	of	patients	that	we	cannot	measure	by	our	health	status	variablesǤ		͸Ǥ	Conclusions			Based	on	comprehensive	administrative	data	 that	 included	 the	history	of	patientsǯ	health	 service	utilization	recorded	by	a	mandatory	regional	sickness	fund	over	a	ͳͲǦyear	periodǡ	we	estimated	the	effects	 of	 a	 general	 healthǦscreening	 program	 in	 Austria	 on	 individualsǯ	 subsequent	 health	 care	costs	and	health	statusǤ	The	empirical	identification	is	based	on	a	panel	IV	estimation	that	exploited	
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exogenous	 variation	 in	 local	 exposure	 to	 supplyǦside	 screening	 recommendationsǤ	 The	 broad	variety	 of	 outcome	 variables	 ሺexpenses	 for	 medical	 attendance	 and	 drugsǡ	 hospitalizationǡ	 sick	leaveǡ	and	mortalityሻ	allowed	a	comprehensive	evaluationǤ			 We	found	that	screening	participation	of	an	average	insurant	substantially	increased	health	care	 costs	 up	 to	 two	 years	 after	 treatmentǤ	 Inpatient	 and	 outpatient	 medical	 care	 increased	temporarily	up	to	ͶͲ	percentǤ	This	shortǦrun	increase	in	health	care	cost	was	not	compensated	by	the	mediumǦrun	cost	savings	in	the	outpatient	sectorǤ	In	the	long	run	ሺeight	years	after	treatment	or	 longerሻǡ	 no	 statistically	 significant	 effects	 of	 screening	participation	on	 either	health	 care	 cost	component	 can	 be	 discernedǤ	 At	 no	 point	 in	 time	 did	we	 find	 a	 statistically	 significant	 impact	 of	screening	participation	on	insurantsǯ	health	statusǤ		 A	more	disaggregated	analysis	of	 cost	 components	enabled	a	quite	 clear	 interpretation	of	the	 shortǦrun	 rise	 in	 health	 care	 costsǤ	 The	 general	 screening	 examination	 led	 to	 substantial	increases	in	intake	of	medical	drugs	and	further	medical	examinationsǤ	In	contrastǡ	the	mediumǦrun	decline	 in	 outpatient	 health	 care	 costs	 may	 have	 at	 least	 two	 different	 sourcesǤ	 The	 empirical	evidence	 is	 consistent	 with	 successful	 secondary	 andȀor	 primary	 preventionǡ	 as	 well	 as	 with	 a	demandǦside	driven	 ǲreassurance	effectǤǳ	The	 first	explanation	would	be	an	argument	 in	 favor	of	screeningǤ	The	second	explanation	would	suggest	that	screening	mainly	affects	the	timing	of	health	care	costs	and	has	only	a	small	impact	on	insurantsǯ	health	statusǤ			 Given	 that	we	 did	 not	 find	 any	 significant	 effects	 of	 screening	 on	 our	measures	 of	 health	statusǡ	 we	 consider	 the	 reassurance	 effect	 as	 the	 more	 likely	 explanation	 for	 the	 decrease	 in	mediumǦrun	health	care	costsǤ	This	interpretation	is	also	supported	by	the	fact	that	the	decline	in	mediumǦrun	health	care	costs	comes	 from	the	outpatient	and	not	 the	 inpatient	sectorǡ	where	 the	former	is	more	amenable	to	demandǦdriven	consumptionǤ	Howeverǡ	we	have	to	acknowledge	that	our	 health	 status	 measurements	 mainly	 target	 more	 serious	 health	 conditionsǡ	 and	 minor	improvements	in	health	may	remain	undisclosedǤ	In	summaryǡ	screening	increases	health	care	costs	on	average	and	does	not	improve	healthǤ	This	 empirical	 evidence	 corroborates	 the	 most	 recent	 screening	 literature	 thatǡ	 in	 contrast	 to	earlier	 studiesǡ	 is	 more	 skeptical	 about	 the	 overall	 cost	 effectiveness	 of	 health	 screeningǤ	 To	Austrian	health	policyǦmakers	we	would	recommend	to	abolish	the	program	in	its	current	form	or	to	 revise	 itǤ	 In	 particularǡ	we	 suggest	 to	 focus	 on	 younger	 insurants	 ሺabout	 sixty	 years	 of	 age	 or	youngerሻǡ	 since	 we	 found	 comparably	 small	 shortǦrun	 cost	 increases	 for	 this	 group	 that	 can	 be	overcompensated	by	costǦsavings	in	the	medium	runǤ		The	following	proposals	for	improvement	should	be	considered	in	implementing	ሺgeneralሻ	health	 screening	 programsǣ	 ሺiሻ	 Given	 the	 increase	 of	 shortǦrun	 outpatient	 expendituresǡ	 the	efficiency	of	a	program	can	be	improved	by	a	reduction	of	false	positive	diagnoses	and	subsequent	overtreatmentǤ	 A	 more	 precise	 program	 differentiation	 according	 to	 patientsǯ	 age	 and	 genderǦspecific	 risk	 factors	 would	 allow	 more	 targetǦbased	 medical	 examinationsǤ	 Moreoverǡ	 based	 on	
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these	specific	risk	factorsǡ	binding	diagnostic	guidelines	could	be	establishedǤ	ሺiiሻ	A	wellǦdesigned	program	 should	 focus	 on	 healthǦpromoting	 achievementsǤ	 In	 light	 of	 recent	 epidemiological	developments	 ሺeǤgǤǡ	 obesityʹͻሻǡ	 more	 effective	 lifestyleǦcounseling	 measures	 could	 be	 discussedǤ	Screening	guidelines	that	 include	realistic	and	achievable	 lifestyle	objectivesǡ	 in	combination	with	financial	incentives	for	patientsǡ	should	be	stipulatedǤ	ሺiiiሻ	Finallyǡ	programs	should	be	flexible	and	react	 to	 the	 divergence	 between	 the	 original	 intentions	 of	 the	 program	 and	 its	 realǦlife	 practiceǤ	This	 impliesǡ	of	courseǡ	a	constant	and	careful	evaluationǤ	Targeted	guidelines	 for	 further	medical	treatment	 are	 necessaryǡ	 especially	with	 regard	 to	 diseases	 that	 are	 given	 a	 high	 priority	 in	 the	programǯs	objectivesǤ	For	instanceǡ	disorders	of	the	heart	and	circulatory	system	are	at	the	core	of	the	Austrian	general	healthǦscreening	programǤ	Howeverǡ	with	the	exception	of	cholesterol	drugsǡ	we	 hardly	 find	 significant	 changes	 in	 cardio	 and	 circulatory	 medicines	 after	 the	 screening	examinationǤ	 Howeverǡ	 the	 highly	 statistically	 significant	 causal	 increase	 in	 the	 prescription	 of	antidepressants	 and	 other	 drugs	 is	 a	 clear	 example	 of	 a	 highly	 relevant	 health	 issue	 in	 practiceǤ	Given	that	the	program	does	not	even	mention	this	area	in	its	guidelinesǡ	it	should	be	extended	to	react	to	this	needǤ	

                                                 ʹͻ	 For	 literature	 on	 obesityǡ	 see	 for	 instance	 Baum	 and	 Ruhm	 ሺʹͲͲͻሻǡ	 Bhattacharya	 and	 Bundorf	 ሺʹͲͲͻሻǡ	Bhattacharya	and	Sood	ሺʹͲͳͳሻǤ 
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ͺǤ	Tables	and	Figures		 	Figure	ͳǣ	Screening	participation	rate	in	Austria	by	sexǡ	ͳͻͻͲǦʹͲͳͲ		
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Table	ͳǣ	Mean	and	standard	deviation	of	screening	participation	and	health	outcomes	ሺby	age	groupሻa	
	 		 Overall Age	groups	 ͵ͶǦͶ͵ ͶͶǦͷ͵ ͷͶǦ͸͵ ͸ͶǦ͹͵ ͹Ͷ൅	 	Participation	rateb ͳͶǤʹ͸ ͳͳǤͳͻ ͳ͵ǤͺͶ ͳ͹ǤͶ͵ ͳ͹Ǥͷͳ ͳͲǤͺͻ	Outpatient	 ͸͵͸ǤͲͲ ͵ͲͷǤͷʹ Ͷ͸͵Ǥʹʹ ͸͸͸Ǥ͸ͻ ͺͷͷǤ͹Ͷ ͳͲͻ͹Ǥ͵ͳExpenditures	 ሺͳͲͷͻǤͳʹሻ ሺ͹ʹͺǤʹʹሻ ሺͻ͹ͲǤͻʹሻ ሺͳͳͲͺǤͺͷሻ ሺͳͳ͸͸Ǥͺ͸ሻ ሺͳͳͷ͸ǤͶ͸ሻ			Medical	 ʹͻͺǤ͸ͺ ͳͺ͸Ǥͷ͸ ʹͷͻǤʹ͸ ͵ʹͲǤ͵Ͷ ͵͸ͷǤ͹ͷ ͶͳʹǤʹͲ		Attendance	 ሺ͵͸ͶǤͲͲሻ ሺʹ͵ͻǤͺͻሻ ሺ͵ʹͶǤʹͲሻ ሺ͵͹͸Ǥ͹ͷሻ ሺͶͳ͸ǤͲ͵ሻ ሺͶʹͻǤʹͶሻ			Medical	 ͵͵͹Ǥ͵ͳ ͳͳͺǤͻ͸ ʹͲ͵Ǥͻͷ ͵Ͷ͸Ǥ͵ͷ ͶͺͻǤͻͻ ͸ͺͷǤͳͳ		Drugs	 ሺͻͳͷǤʹͺሻ ሺ͸ͷͳǤ͸͹ሻ ሺͺ͸͸Ǥ͵ͳሻ ሺͻ͹͹ǤͶ͹ሻ ሺͳͲͲ͸Ǥʹ͵ሻ ሺͻ͸͸ǤͲͺሻ	Days	of	 ͵Ǥ͵͸ ͳǤ͵ʹ ͳǤͻͺ ʹǤͻʹ ͶǤͷͲ ͹ǤͻͳHospitalization	 ሺͳͲǤͺ͸ሻ ሺ͸Ǥ͸Ͳሻ ሺͺǤ͵͹ሻ ሺͻǤͻͶሻ ሺͳʹǤͶʹሻ ሺͳ͸ǤͲͻሻ	Days	of	sick	leave ͳ͵ǤͶͺ ͳͳǤͳͷ ͳ͵ǤͻͲ ͳ͹Ǥͻͳ ͵Ǥʹͻ ͵Ǥͺͻሺʹ͸Ǥ͵ͷሻ ሺʹͳǤ͹Ͳሻ ሺʹ͸Ǥ͸ͻሻ ሺ͵͵ǤͶ͹ሻ ሺͳ͸Ǥͳ͹ሻ ሺʹͲǤͲ͸ሻ	Mortality	 ͲǤͳʹ ͲǤͲͳ ͲǤͲͶ ͲǤͲͻ ͲǤʹͳ ͲǤͷ͵		Number	of	individuals ͷͺ͸ǡͻͳͷ ͳ͹ʹǡͶ͸ͷ ͳʹ͵ǡͳͻͻ ͳͲ͸ǡ͵Ͷ͵ ͹͹ǡͻͳ͹ ͸ͳǡͶʹ͹	 		 	a	This	table	provides	the	annual	mean	and	the	standard	deviation	ሺin	bracketsሻ	for	the	health	outcomes	under	consideration	based	on	an	unbalanced	panel	data	set	covering	the	period	from	ͳͻͻͺ	through	ʹͲͲ͹Ǥ	The	first	column	gives	the	numbers	for	all	insurants	ሺ͵Ͷ	years	of	age	or	olderሻǤ	Columns	three	to	seven	give	the	figures	by	age	groupǤ	Monetary	values	are	adjusted	for	inflation	and	expressed	in	ʹͲͲ͹	EurosǤ	Noteǣ	insurants	contribute	up	to	ten	observationsǡ	and	may	be	represented	in	up	to	 two	age	groupsǤ	This	does	not	apply	 to	 the	outcome	mortalityǡ	which	gives	 the	relative	share	of	 insurants	of	each	age	group	that	had	passed	away	by	the	end	of	ʹͲͲ͹Ǥ	b	in	ʹͲͲ͹		
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Table	ʹǣ	GPsǯ	fees	for	different	types	of	servicesa	
	Type	of	service 		Fee Percent		First	and	second	consultation in	a	quarter ͳ͹Ǥͻͺ Ͷ͸Ǥ͹ͶConsultation	from	third	visit in	a	quarter	onwards ʹǤ͵͵ 	͸ǤͲͻTherapeutic	counsel ͳͲǤͺ͸ ͵ǤͶͷSonography ʹǤͷͶ ͲǤͺͲHome	visit ʹʹǤ͵ͷ ͺǤͲͶǥ	Cardiopulmonary	resuscitation	at	the	location	of	the	accident ͺʹǤͷ͵ ͲǤͲͳǥ	Screening ͹ͷǤͲͲ ͸Ǥͺͺ	 a	This	table	provides	fees	paid	by	the	Upper	Austrian	Sickness	Fund	for	different	types	of	services	by	GPsǡ	and	the	respective	percentage	of	GPǯs	total	incomeǤ		
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Figure	ʹǣ	Spatial	distribution	of	exposure	to	supplyǦdetermined	screening	recommendationsa		

	a	This	map	of	Upper	Austria	depicts	the	exposure	to	supplyǦdetermined	screening	recommendations	across	zip	code	areasǡ	where	a	darker	color	represent	a	higher	exposureǤ	The	exposure	is	calculated	as	the	annual	sum	of	all	screenings	prescribed	by	all	GPs	located	in	a	given	zip	code	area	ሺconsumed	by	any	insurantሻ	divided	by	all	insurants	residing	in	this	zip	code	area	minus	oneǤ	This	map	shows	the	average	of	these	annual	values	from	the	years	ͳͻͻͺ	through	ʹͲͲ͹Ǥ		
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Table	͵ǣ	Firsts	stage	resultsa	
Lag	r		 Ͳ ͳ ʹ ͵ Ͷ ͷ ͸ ͹ ͺTotal	sample 	Coefficient	of IV ͲǤͷͳ ͲǤͷͻ ͲǤ͸͵ ͲǤ͸͹ ͲǤ͹ͳ ͲǤ͸ͻ ͲǤ͸ͺ ͲǤ͸ͺ ͲǤ͹͵CraggǦDonald	Wald	F	statistic	 ʹ͸ʹͲǤͶʹ ʹ͹Ͳ͹Ǥͳʹ ʹ͵ͶͲǤ͸ʹ ͳͻ͵͸Ǥͺͺ ͳͷʹ͵Ǥ͵Ͷ ͻͲʹǤͶͲ ͷͶͶǤ͹͸ ʹ͸͵Ǥ͹Ͷ ͻͳǤ͹ͺNumber	of	obervations	 Ͷǡ͹ͷͺǡ͹ʹͲ Ͷǡͳͻͷǡ͵͸͸ ͵ǡ͸͸ͳǡʹͺͶ ͵ǡͳͶͺǡͶ͹͵ ʹǡ͸ͷͳǡ͹ͷ͸ ʹǡͳ͹ͳǡͳͶͷ ͳǡ͹ͲͶǡͲͶͻ ͳǡʹͷͳǡͳͲ͹ ͺʹͶǡͻͻͻNumber	of	individuals	 ͷͺ͸ǡͻͳͷ ͷ͵ͳǡ͵͵ͻ ͷͳͻǡͳ͹ʹ ͷͲͷǡ͸ͳͳ Ͷͺͻǡͺ͵͸ Ͷ͹͹ǡ͵ͻͺ Ͷ͸͵ǡͺ͹ͺ Ͷ͵ͷǡ͹ͶͲ Ͷʹʹǡͳ͹͵Average	noǤ of obsǤ	per	indivǤ	 ͺǤͳͳ ͹ǤͻͲ ͹ǤͲͷ ͸Ǥʹ͵ ͷǤͶͳ ͶǤͷͷ ͵Ǥ͸͹ ʹǤͺ͹ ͳǤͻͷSubǦsample	of	insurants	with	employment	spellsCoefficient	of IV ͲǤͶ͵ ͲǤͶͺ ͲǤͷͳ ͲǤͷʹ ͲǤͷͶ ͲǤͷ͵ ͲǤͷʹ ͲǤͷʹ ͲǤͶͺCraggǦDonald	Wald	F	statistic	 ͺʹͶǤͺͶ ͺͳͷǤ͸͹ ͸͹͵Ǥͻʹ ͷʹͺǤͲͺ ͶͲ͵Ǥ͸ͳ ʹͶͻǤ͸Ͷ ͳͶ͵Ǥͷʹ ͸ͻǤͲ͸ ͳ͹ǤͳͶNumber	of	obervations	 ʹǡͲͻ͵ǡͳͶͶ ͳǡͺ͵ͺǡʹ͸ͺ ͳǡͷͻͶǡͲͺ͹ ͳǡ͵͸ʹǡ͸Ͳ͹ ͳǡͳͶͲǡͶͶ͹ ͻʹͺǡͶ͸͸ ͹ʹͷǡʹͲͺ ͷ͵ͳǡͲͳ͵ ͵Ͷ͸ǡ͵͸ʹNumber	of	individuals	 ʹͻͳǡͺ͵͵ ʹ͹ͺǡͳ͸ͷ ʹ͸͵ǡ͸ͺʹ ʹͷͲǡͺ͹͵ ʹ͵ͺǡʹͶͺ ʹʹ͸ǡ͸͸ͷ ʹͳͶǡʹ͵͹ ʹͲͲǡͺ͸ͺ ͳͺ͹ǡͲͲʹAverage	noǤ of obsǤ	per	indivǤ	 ͹Ǥͳ͹ ͸Ǥ͸ͳ ͸ǤͲͷ ͷǤͶ͵ ͶǤ͹ͻ ͶǤͳͲ ͵Ǥ͵ͻ ʹǤ͸Ͷ ͳǤͺͷ	a	The	dependent	variable	is	a	binary	variable	equal	to	one	if	the	insurant	participated	in	the	general	health	screening	in	the	quarter	tǦrǤ	In	addition	to	the	instrumental	variable	ሺIVሻǡ	each	estimation	controls	also	for	the	insurantǯs	age	as	well	as	insurantsǯ	and	GPsǯ	fixed	effectsǤ	The	IV	is	a	proxy	for	the	exposure	to	supplyǦside	screening	recommendations	and	 is	defined	as	 the	sum	of	all	 screenings	prescribed	by	all	GPs	 located	 in	a	given	zip	code	area	consumed	by	any	 insurantǡ	minus	 the	potential	screening	of	individual	iǡ	divided	by	all	insurants	residing	in	this	zip	code	area	minus	oneǤ 		
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Table	Ͷǣ	Effect	of	screening	participation	ሺr	years	agoሻ	on	different	health	outcomesa		Lag	r Outpatient	expenditures Medical	attendance Medical	drugs Days	of	hospitalization Days	of	sick	leave		 OLS	 IV OLS IV OLS IV OLS IV OLS IV		 	 	Ͳ	 ͷ͵Ǥ͹ͺȗȗȗ	 ʹ͹ͺǤ͸ͺȗȗȗ ͹ͲǤ͸ͷȗȗȗ ͸͹Ǥ͵ʹȗȗȗ Ǧͳ͸Ǥͺ͹ȗȗȗ	 ʹͳͳǤ͵͸ȗȗȗ ǦͲǤͻ͵ȗȗȗ ͳǤͶ͵ȗȗ ͲǤͳʹȗȗ ǦͳǤʹ͹		 ሺͳǤͲͺሻ	 ሺ͸͵Ǥ͹ͳሻ ሺͲǤͷʹሻ ሺʹʹǤͲͳሻ ሺͲǤͻͲሻ ሺͷ͸Ǥͻͺሻ ሺͲǤͲͳሻ ሺͲǤ͸ͻሻ ሺͲǤͲ͸ሻ ሺʹǤͷͺሻ	ͳ	 ǦʹǤ͵ͻȗȗ	 ͳͻͷǤ͵ͻȗȗȗ ͳǤͳͲȗȗ ͶͳǤ͵ͳȗȗ ǦʹͲǤ͹ͷ ͳͷͶǤͲͺȗȗȗ ͲǤͲ͹ȗȗȗ ͳǤͶ͹ȗȗ ͲǤ͹ͷȗȗȗ ͲǤ͸ͻ		 ሺͳǤʹͲሻ	 ሺ͸ʹǤͷͶሻ ሺͲǤͷ͸ሻ ሺʹͳǤͲͻሻ ሺʹͷǤ͸Ͳሻ ሺͷ͸Ǥ͵ͻሻ ሺͲǤͲʹሻ ሺͲǤ͸ͺሻ ሺͲǤͲ͸ሻ ሺʹǤ͸Ͳሻ	ʹ	 ʹǤͶ͸ȗ	 ͵ͺǤͶ͹ ͵Ǥͻ͸ȗȗȗ ǦʹͺǤͺ͸ ǦͳǤͷͳ ͸͹Ǥ͵ʹ ͲǤͲͻȗȗȗ ͳǤͲ͸ ͲǤʹ͵ȗȗȗ ͳǤͺͺ		 ሺͳǤ͵ͳሻ	 ሺ͸ͶǤͳͳሻ ሺͲǤ͸ͳሻ ሺͲǤͳͺሻ ሺͳǤͳʹሻ ሺͷ͹Ǥͺͷሻ ሺͲǤͲʹሻ ሺͲǤ͹Ͳሻ ሺͲǤͲ͹ሻ ሺʹǤ͹ͻሻ	͵	 ǦͳǤͻͷ	 ǦͳͶͶǤͷ͸ȗȗ ǦͲǤͳͶ Ǧ͵͵ǤʹͲ ǦͳǤͺͳ ǦͳͳͳǤ͵͸ȗ ͲǤͲͻȗȗȗ ͳǤͲ͸ ͲǤͳͺȗȗ ǦͲǤ͵ͳ		 ሺͳǤͷʹሻ	 ሺ͸͹Ǥͻͻሻ ሺͲǤ͹Ͳሻ ሺʹ͵Ǥͻ͸ሻ ሺͳǤ͵Ͳሻ ሺ͸ͳǤͲͷሻ ሺͲǤͲʹሻ ሺͲǤ͹Ͷሻ ሺͲǤͲͺሻ ሺ͵Ǥͳ͵ሻ	Ͷ	 ǦʹǤͲͷ	 ǦʹͻʹǤͺͶȗȗȗ ǦʹǤͲͳȗȗ Ǧ͹ͺǤͳͶȗȗȗ ǦͲǤͲͶ ǦʹͳͶǤ͹Ͳȗȗȗ ͲǤͲͶȗ ǦͳǤͳͲ ǦͲǤͲͷ Ǧ͵Ǥ͹͹		 ሺͳǤ͹ʹሻ	 ሺ͹͸Ǥͻͻሻ ሺͲǤ͹ͺሻ ሺʹ͹ǤʹͶሻ ሺͳǤͶͺሻ ሺ͸ͻǤ͵ͳሻ ሺͲǤͲʹሻ ሺͲǤͺͶሻ ሺͲǤͲͻሻ ሺ͵Ǥ͹ʹሻ	ͷ	 ʹǤ͵ͷ	 ǦʹͺͻǤͶͶȗȗȗ ͲǤͳ͵ ǦͳͳͶǤͻͲȗȗȗ ʹǤʹʹ Ǧͳ͹ͶǤͷͶȗ ǦͲǤͲͳ ͲǤͳͷ ǦͲǤͲͻ ǦͳǤͻͳ		 ሺʹǤͲͳሻ	 ሺͳͲͳǤʹͳሻ ሺͲǤͻʹሻ ሺ͵ͷǤ͵Ͳሻ ሺͳǤ͹ʹሻ ሺͻʹǤʹͲሻ ሺͲǤͲ͵ሻ ሺͳǤͲ͹ሻ ሺͲǤͳͲሻ ሺͶǤͺ͵ሻ	͸	 ͳǤͷ͸	 Ǧͳ͸ʹǤͷʹ ǦͳǤʹͶ Ǧͻ͹Ǥͷͳȗȗ ʹǤͺͲ Ǧ͸ͷǤͲͳ ǦͲǤͲ͵ ͲǤͺͳ ǦͲǤͳͷ ͷǤͷͲ		 ሺʹǤͷ͹ሻ	 ሺͳͳͷǤʹ͵ሻ ሺͳǤͳͶሻ ሺͶͶǤͻͺሻ ሺʹǤʹͶሻ ሺͳͲʹǤͶ͹ሻ ሺͲǤͲ͵ሻ ሺͳǤ͵͸ሻ ሺͲǤͳ͵ሻ ሺ͸Ǥͷ͵ሻ	͹	 Ǧ͵Ǥͺ͹	 ǦʹͲ͹Ǥͻ͸ ǦͲǤ͵ͳ Ǧͻ͵Ǥͳ͸ Ǧ͵Ǥͷ͸ ǦͳͳͶǤͺͲ ǦͲǤͲ͵ ͳǤͲ͹ ͲǤͲͳ ͷǤͳͺ		 ሺ͵ǤͳͶሻ	 ሺͳ͵͸Ǥͷʹሻ ሺͳǤͶͻሻ ሺ͸ʹǤ͵͸ሻ ሺʹǤ͸͹ሻ ሺͳͳ͹ǤͲͳሻ ሺͲǤͲͶሻ ሺͳǤͺ͵ሻ ሺͲǤͳ͹ሻ ሺͺǤͻʹሻ	ͺ	 ǦʹǤͺͲ	 Ǧʹͻ͹Ǥͷ͵ ǦͲǤ͵͹ Ǧͳ͵ͲǤ͸ͳ ǦʹǤͶ͵ Ǧͳ͸͸Ǥͻʹ ǦͲǤͲʹ ͲǤͳ͹ ͲǤͳͺ ǦʹʹǤ͹ͷ		 ሺͷǤͳʹሻ	 ሺʹͳͻǤͶͺሻ ሺʹǤͷͲሻ ሺͳͲͷǤ͸ʹሻ ሺͶǤ͵ʹሻ ሺͳͺͺǤ͹ͻሻ ሺͲǤͲ͹ሻ ሺʹǤͻ͹ሻ ሺͲǤʹ͹ሻ ሺͳ͸Ǥͻͺሻ	Mean ͹ʹ͸ǤͳͶ	 ͵Ͷ͵ǤͲͶ ͵ͺ͵ǤͳͲ ͵Ǥͷͻ ͳ͵Ǥ͵ʹ	a	This	 table	 summarizes	estimation	 results	on	 the	effect	of	 screening	participation	 ሺr	years	agoሻ	on	 five	different	health	outcomes	based	on	 two	methods	of	 estimationǣ	ordinary	least	squares	ሺOLSሻ	and	twoǦstage	least	squares	ሺIVሻǤ	Each	entry	reflects	a	separate	estimationǤ	The	outcome	variables	outpatient	expenditures	and	the	two	subǦcomponents	expenditures	for	medical	attendance	and	medical	drugs	are	measured	in	ʹͲͲ͹	EurosǤ	The	outcome	variables	hospitalization	and	sick	leave	are	measured	in	days	per	yearǤ	 In	 the	IV	estimationsǡ	screening	participation	 is	 instrumented	by	a	proxy	 for	 the	exposure	to	supplyǦside	screening	recommendations	that	varies	over	zip	code	areas	 and	 time	 ሺsee	 Figure	 ʹሻǤ	 A	 summary	 of	 the	 firstǦstage	 results	 is	 provided	 in	 Table	 ͵Ǥ	 Standard	 errors	 are	 robust	 to	 clustering	 at	 the	 individual	 level	 and	 to	heteroskedasticity	of	unknown	formǤ	ȗǡ	ȗȗǡ	and	ȗȗȗ	indicate	statistical	significance	at	the	ͳͲǦpercent	levelǡ	ͷǦpercent	levelǡ	and	ͳǦpercent	levelǤ	Each	estimation	controls	also	for	insurant	fixed	effectsǡ	GP	fixed	effectsǡ	year	fixed	effectsǡ	and	the	insurantǯs	ageǤ		
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Table	ͷǣ	Effect	of	screening	participation	ሺr	years	agoሻ	on	expenditures	for	medical	drugs	by	categorya		Lag Cardio	 Cancer Nervous Metabolism Blood Dermatological GenitoǦurinaryሺATC	Cሻ	 ሺATC	Lሻ ሺATC	Nሻ ሺATC	Aሻ ሺATC	Bሻ ሺATC Dሻ ሺATC Gሻ	Ͳ ͵ʹǤͷ͹ȗȗ	 ǦʹʹǤ͹ͺ ͹͸Ǥ͵͵ȗȗȗ ͺǤͳ͸ ǦͲǤʹͲ ͳǤ͵ͺ ͳͺǤͶ͸ȗȗȗሺͳ͵Ǥ͹͵ሻ	 ሺ͵ͳǤͷͲሻ ሺͳͺǤͳ͹ሻ ሺ͹Ǥͻͺሻ ሺͳͷǤʹͷሻ ሺͳǤ͵ͷሻ ሺ͵ǤͲͻሻͳ ʹ͸Ǥͻ͸ȗ	 Ǧ͸Ǥ͵Ͷ ͸͸Ǥͻ͸ȗȗȗ ͻǤʹ͹ Ǧ͹Ǥͳ͸ ǦͲǤͲͺ ͳʹǤͳ͵ȗȗȗሺͳͶǤͻ͹ሻ	 ሺ͵ͲǤͻͳሻ ሺͳ͸Ǥͻ͵ሻ ሺ͹ǤͶͳሻ ሺͳ͸ǤͶʹሻ ሺͳǤʹͺሻ ሺʹǤͻͲሻʹ ʹͶǤͲͶͷ	 ͵ǤͶͻ ͷͷǤͳʹȗȗȗ ͻǤʹ͹ ǦʹͺǤ͵͸ ǦͳǤ͸͸ ͵ǤͻͶሺͳ͸Ǥͻͳሻ	 ሺ͵ʹǤͻͲሻ ሺͳ͸Ǥ͸͵ሻ ሺ͹ǤͶ͸ሻ ሺͳ͹Ǥ͵ͷሻ ሺͳǤ͵ʹሻ ሺ͵ǤͲͳሻ͵ ͶǤʹͳͶ	 Ǧͳ͹Ǥͺ͵ ʹ͹ǤͲ͵ ǦͳͳǤͺ͵ Ǧ͵ͻǤ͸Ͷȗ Ǧ͵Ǥͺͻȗȗȗ ͳͶǤͳͶሺͳ͹Ǥͻ͵ሻ	 ሺ͵ͷǤͶͺሻ ሺͳ͸Ǥ͸ͺሻ ሺ͹ǤͺͲሻ ሺʹͳǤͺͳሻ ሺͳǤͶͲሻ ሺͳ͸ǤͲͻሻͶ ǦͳͳǤͶͺͻ	 ǦͷͲǤͲ͹ ͵͵ǤͻͶ Ǧʹ͸Ǥ͸Ͳȗȗȗ Ǧ͵ͷǤ͹͵ Ǧ͵ǤͶ͹ȗȗ ǦͳͲǤ͹ͶȗȗȗሺͳͺǤ͹ͳሻ	 ሺͶͳǤͷ͹ሻ ሺʹͳǤ͸Ͷሻ ሺͺǤͷͷሻ ሺʹ͵ǤͺͶሻ ሺͳǤͷʹሻ ሺ͵Ǥ͵͸ሻͷ Ǧ͵͸ǤͲ͹ȗ	 ǦͳʹǤͶͻ ʹ͹Ǥͳ͵ Ǧ͵ʹǤͶͳȗȗȗ Ǧ͵ͻǤʹͳ ǦͳǤͳ͹ ǦͳʹǤͳͺȗȗȗሺʹͲǤͳͳሻ	 ሺͷ͸Ǥ͵ͳሻ ሺ͵ͷǤʹ͹ሻ ሺͳͲǤͳͷሻ ሺ͵ͷǤ͵ͳሻ ሺͳǤͺ͹ሻ ሺ͵Ǥͻͻሻ͸ ǦʹͶǤ͵͹ͳ	 Ǧ͵ͷǤ͸ͷ Ͷ͸Ǥͻͷ Ǧʹ͹Ǥͳͻȗȗ Ǧ͹Ǥ͹ͷ ͵ǤͲͳ Ǧ͸Ǥ͸ͻሺʹʹǤͻͲሻ	 ሺ͸ͲǤʹͲሻ ሺͶͻǤͶ͸ሻ ሺͳͲǤͻͶሻ ሺ͵ͲǤ͸ͺሻ ሺʹǤͷʹሻ ሺͶǤ͵ͷሻ͹ ǦͶ͸ǤͲ͸Ͷ	 ǦͶͻǤͲͺ ʹǤͳͳ ǦͳͺǤ͵ͺ ǦͳͷǤͶͳ ǦͲǤͶͷ ͲǤ͵ͳሺ͵ͲǤͳͶሻ	 ሺ͹ͺǤͺͷሻ ሺʹͺǤͶͻሻ ሺͳ͵Ǥͷͳሻ ሺ͵ͳǤʹͳሻ ሺʹǤ͸ͺሻ ሺͷǤͲͻሻͺ Ǧ͹ͳǤͺʹȗ	 ͵ʹǤ͹ͳ Ǧ͹Ǥʹ͹ ǦʹͲǤͷͶ ǦͻǤͳͻ ͷǤʹ͹ ǦͺǤʹͲሺͶʹǤͳͶሻ	 ሺͳ͵ͳǤͶ͸ሻ ሺ͵ͻǤͲͳሻ ሺͳͻǤͺ͹ሻ ሺͶͶǤͷ͵ሻ ሺ͵Ǥʹͺሻ ሺ͹ǤͶͺሻ	 	Mean ͻͲǤͷͺ	 ͶͲǤͶͳ ͸ͶǤͻͲ ͷͳǤͶ͸ ͳ͹Ǥʹ͸ ͵Ǥ͵ʹ ͳͲǤ͸ͳ	 to	be	continued				
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Table	ͷ	continuedǣ	Effect	of	screening	participation	ሺr	years	agoሻ	on	expenditures	for	medical	drugs	by	categorya		 Lag Hormonal	 AntiǦinfectives MusculoǦskeletal Antiparasitic Respiratory Sensory Various MissingbሺATC	Hሻ	 ሺATC	Jሻ ሺATC	Mሻ ሺATC	Pሻ ሺATC	Rሻ ሺATC	Sሻ ሺATC	Vሻ	Ͳ ͳͺǤ͹͵	 ͳͲǤʹʹ ͵ͷǤͺ͸ȗȗȗ ͲǤʹͳ ͳͳǤͶͳͷȗ ǦʹǤͻ͵ ͳǤ͸ʹ ͳͳ͹ǤͲͺȗȗȗሺͳ͵Ǥͳ͹ሻ	 ሺͳ͸ǤͲʹሻ ሺͷǤͻʹሻ ሺͲǤͶͲሻ ሺͲǤͲͷሻ ሺͳǤͺ͵ሻ ሺͳǤ͹͸ሻ ሺ͵ͷǤʹͳሻͳ ͳͺǤͺͶ	 ͸ǤͺͲ ʹͳǤͻͻȗȗȗ ͲǤͳͶ ʹǤͷͻ ǦʹǤ͸Ͳ ͳǤͲͳ ͷ͹Ǥʹ͵ሺͳͶǤ͸Ͷሻ	 ሺͳͶǤͶʹሻ ሺͷǤͷʹሻ ሺͲǤ͵ͷሻ ሺͲǤ͸ͷሻ ሺͳǤ͸͸ሻ ሺͳǤͺ͸ሻ ሺ͵ͶǤͻͺሻʹ ͳͷǤͳͳ	 ͳʹǤʹʹ ǦͳǤͺ͵ ͲǤͲͻ Ǧ͸ǤͷͶ ǦͳǤ͹͵ ͳǤ͹ͷ ǦʹͶǤͷͻሺͳͺǤͳ͵ሻ	 ሺͳ͵Ǥ͵͸ሻ ሺͷǤͻʹሻ ሺͲǤͳͺሻ ሺͲǤʹͷሻ ሺͳǤ͸ͷሻ ሺͳǤͺͺሻ ሺ͵ͶǤ͸Ͷሻ͵ ͳͲǤͳ͸	 ͲǤʹͳ Ǧ͵ͲǤ͸ʹ ǦͲǤʹ͹ ǦͳͳǤͺ͵͵ȗȗ ǦʹǤʹ͹ ʹǤ͸ͳ ǦͳͳʹǤͻͶȗȗȗሺͳͺǤͳͷሻ	 ሺͳͶǤͳͳሻ ሺ͸Ǥͷʹሻ ሺͲǤ͵Ͳሻ ሺͲǤͲͶሻ ሺͳǤ͹͹ሻ ሺ͵Ǥͳͳሻ ሺ͵͸Ǥ͸͹ሻͶ ͷǤͲͷ	 Ǧʹ͸Ǥ͵͹ Ǧ͵͸Ǥͺͺ ǦͲǤͷʹ Ǧ͸Ǥͳ͸ ǦͳǤ͹ͺ ͲǤͷͳ Ǧͳ͸ͲǤͶͺȗȗȗሺͳͶǤͻͲሻ	 ሺͳ͹Ǥͺͳሻ ሺ͹ǤͲͳሻ ሺͲǤͶ͵ሻ ሺͲǤ͵͸ሻ ሺͳǤͺͻሻ ሺ͵Ǥ͵ͺሻ ሺ͵ͻǤͷͶሻͷ Ǧ͵ǤͷͲ	 Ǧ͵ͷǤ͵͸ȗ ǦʹͺǤͷͳȗȗȗ ǦͲǤʹ͹ ͺǤͳͶ ǦͳǤͳͻ ͸Ǥʹͳ ǦͳͳͺǤͻͶȗȗȗሺͻǤͻͳሻ	 ሺʹͳǤͳͺሻ ሺͺǤͳͲሻ ሺͲǤͶͶሻ ሺͲǤʹͺሻ ሺʹǤʹͳሻ ሺ͹Ǥͷͺሻ ሺͷʹǤͲͳሻ͸ Ǧ͹ǤͶ͸	 ͳͻǤͲͳ ǦʹͶǤ͹Ͳȗȗȗ ͳǤ͵ͺȗȗ ͹ǤʹͶ ǦͳǤͷ͹ ǦͳǤͶ͸ ǦʹͶǤ͹ͷሺͳͳǤͶʹሻ	 ሺʹͶǤͶʹሻ ሺͻǤ͵ͷሻ ሺͲǤͷͺሻ ሺͲǤͶͳሻ ሺʹǤͶ͵ሻ ሺʹǤ͹͹ሻ ሺͷͳǤͻͻሻ͹ ǦʹǤͺͷ	 ǦʹǤͶͳ ǦͶǤ͹Ͷ ͲǤͷͺ ͹ǤͶͶ ͵Ǥʹͻ ǦͷǤʹͲ Ǧ͵Ǥ͵ͻሺͳ͵Ǥͺ͹ሻ	 ሺʹͻǤͷ͹ሻ ሺͳͳǤ͵Ͷሻ ሺͲǤͷͷሻ ሺͲǤͶͺሻ ሺʹǤ͹ͻሻ ሺ͵ǤͺͲሻ ሺͷͻǤ͵ͳሻͺ ǦͳʹǤ͹ͳ	 ǦͺͻǤͶͺȗ ǦʹʹǤ͵Ͳ ͲǤͺ͵ ͳͳǤ͸͸ ǦͲǤʹ͵ ǦͳǤ͸Ͳ ǦͳͲͲǤͲͲሺͳͻǤͳ͵ሻ	 ሺͷͶǤͲͷሻ ሺͳͶǤͺͳሻ ሺͲǤͻͳሻ ሺͲǤ͵ͻሻ ሺ͵Ǥͷ͹ሻ ሺͺǤͷͶሻ ሺͻͶǤ͸ͻሻMean ͷǤ͹ʹ	 ͳ͸Ǥ͵͵ ʹͳǤͷ͹ ͲǤͳʹ ͳ͸Ǥ͸ͻ ͵Ǥ͸ͻ ͲǤ͵ͺ ͳ͵ͷǤ͹Ͷ	a	 This	 table	 summarizes	 estimation	 results	 on	 the	 effect	 of	 screening	 participation	 ሺr	 years	 agoሻ	 on	 expenditures	 for	 medical	 drugs	 of	 selected	categories	 ሺmeasured	 in	 ʹͲͲ͹	 Eurosሻ	 based	 on	 twoǦstage	 least	 squares	 ሺIVሻ	 estimationǤ	 Each	 entry	 reflects	 a	 separate	 estimationǤ	 In	 the	 IV	estimationsǡ	screening	participation	is	instrumented	by	a	proxy	for	the	exposure	to	supplyǦside	screening	recommendations	that	varies	over	zip	code	areas	and	time	ሺsee	Figure	ʹሻǤ	A	summary	of	the	firstǦstage	results	is	provided	in	Table	͵Ǥ	Standard	errors	are	robust	to	clustering	at	the	individual	level	and	to	heteroskedasticity	of	unknown	formǤ	ȗǡ	ȗȗǡ	and	ȗȗȗ	indicate	statistical	significance	at	the	ͳͲǦpercent	levelǡ	ͷǦpercent	levelǡ	and	ͳǦpercent	levelǤ	Each	estimation	controls	also	for	 insurant	fixed	effectsǡ	GP	fixed	effectsǡ	year	fixed	effectsǡ	and	the	insurantǯs	ageǤ	ATC	stands	 for	Anatomical	Therapeutic	Chemical	ሺATCሻ	Classification	SystemǤ	b	For	drugs	in	the	ǲmissingǳ	categoryǡ	ATCǦCodes	are	not	availableǤ	
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Table	͸ǣ	Effect	of	screening	participation	ሺr	years	agoሻ	on	expenditures	for	medical	attendance	by	fielda		Lag	 GP	 Radiologist Laboratory Internist Urologist Gynecologist Dermatologist	 	Ͳ	 ͳǤͲ͵ ͸ͳǤͷͳȗȗȗ ʹͳǤ͸ͺȗȗȗ ͲǤͷͲ ǦͶǤ͸ͳȗȗȗ ǦͳʹǤ͵ʹȗȗȗ ǦͲǤͶ͵ͻ	 ሺͺǤ͹ʹሻ ሺʹǤͻ͹ሻ ሺͳǤͷ͸ሻ ሺ͵ǤͲͲሻ ሺͳǤͲͶሻ ሺʹǤͶ͵ሻ ሺͳǤ͸ͷሻͳ	 Ǧ͵Ǥͺͻ ͷ͹Ǥͳͺȗȗȗ ʹʹǤͺͲȗȗȗ ͲǤ͵ͳ ǦͷǤͶͲȗȗȗ ǦͳͳǤ͸͸ȗȗȗ ǦͶǤ͵͸ȗȗȗ	 ሺͺǤ͵͸ሻ ሺ͵ǤͲͲሻ ሺͳǤͷͶሻ ሺʹǤͺ͵ሻ ሺͲǤͻ͹ሻ ሺʹǤʹ͹ሻ ሺͳǤ͸Ͳሻʹ	 ǦͶǤ͹Ͳ ͵ͷǤͳʹȗȗȗ ͳͺǤͺͺȗȗȗ ǦͷǤͻʹȗȗ ǦͷǤͲ͸ȗȗȗ ǦͳͲǤ͵Ͳȗȗȗ Ǧ͹Ǥ͹͵ȗȗȗ	 ሺͺǤ͵ͳሻ ሺ͵Ǥ͵Ͳሻ ሺͳǤͷ͹ሻ ሺ͵ǤͲͲሻ ሺͲǤͻ͹ሻ ሺʹǤ͵ͳሻ ሺͳǤ͹Ͳሻ͵	 ǦʹͲǤ͵ͺȗȗ ͵ͳǤͻͲȗȗȗ ͳͶǤʹ͸ȗȗȗ ǦͶǤ͹Ͳ ǦʹǤͻʹȗȗȗ Ǧ͹Ǥ͸͵ Ǧ͹Ǥͺͻȗȗȗ	 ሺͺǤͷ͵ሻ ሺ͵Ǥ͸ͻሻ ሺͳǤ͸Ͷሻ ሺ͵ǤͳͶሻ ሺͳǤͲ͵ሻ ሺʹǤͶͳሻ ሺͳǤ͹͵ሻͶ	 ǦͶ͵Ǥ͸͵ȗȗȗ ͺǤͲ͵ȗ ͶǤͳ͹ȗȗ ǦͺǤͳͷȗȗ ͲǤͳʹ ǦͶǤͳͷ ǦͷǤ͵͹ȗȗȗ	 ሺͻǤʹͻሻ ሺͶǤ͵Ͷሻ ሺͳǤͺ͵ሻ ሺ͵Ǥͷ͵ሻ ሺͳǤͳ͹ሻ ሺʹǤͷͺሻ ሺʹǤͲͳሻͷ	 ǦͳͻǤͲͲȗ ǦͳʹǤͶʹȗȗ ǦͺǤͻ͹ȗȗȗ ǦͳͳǤͺͲȗ ʹǤͶʹ ǦʹǤ͸Ͷ ǦʹǤ͹ͳͺ	 ሺͳͳǤ͵͹ሻ ሺͷǤͷͶሻ ሺʹǤͶ͹ሻ ሺͶǤͷͺሻ ሺͳǤͷͶሻ ሺ͵ǤͷͲሻ ሺʹǤ͸ͳሻ͸	 Ǧ͵͵ǤͺͶȗȗ ʹ͸Ǥͳͷȗȗȗ ǦʹǤͺ͹ ǦͳͲǤ͵Ͳȗ ǦͳǤͶ͸ ʹǤͺͷ ǦͳǤͳͷͻ	 ሺͳ͵Ǥͺ͸ሻ ሺ͹Ǥ͹ͷሻ ሺ͵Ǥͳ͸ሻ ሺͷǤͺʹሻ ሺͳǤͺ͹ሻ ሺͶǤͳ͵ሻ ሺ͵Ǥʹ͸ሻ͹	 ǦͳͳǤͲ͸ ͳͷǤʹ͵ ͲǤʹ͹ ͳͳǤ͹ͳ ǦͶǤͲͶȗ ͺǤͲ͹ ͳʹǤ͹͹ȗȗȗ	 ሺͳ͹Ǥͳͻሻ ሺͳͳǤ͵Ͳሻ ሺͶǤ͵ͻሻ ሺͺǤʹͺሻ ሺʹǤͶͳሻ ሺͷǤ͹ʹሻ ሺͶǤ͵͵ሻͺ	 Ǧ͵Ǥʹͷ ͵ͲǤͻ͹ ǦͶǤͺ͹ ǦͶǤͲͺ ͳǤ͵ͺ ͳǤͲʹ ͵ǤʹʹͲ	 ሺʹ͸ǤͶ͸ሻ ሺͳͻǤͷ͸ሻ ሺ͸Ǥͻͻሻ ሺͳ͵Ǥ͵͹ሻ ሺ͵Ǥͺͺሻ ሺͻǤͷͻሻ ሺ͸Ǥ͸͵ሻ	 	 	Mean	 ͳʹʹǤͻ͵ ʹ͸ǤͲͻ ͳͳǤͷͶ ͳ͸Ǥͳͺ ͶǤͳͶ 19.54 ͸Ǥ͹ͷ	to	be	continued
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Table	͸	continuedǣ	Effect	of	screening	participation	ሺr	years	agoሻ	on	expenditures	for	medical	attendance	by	fielda		Lag	 Pulmonologist Neurologist ENT Orthopedist	 Oculist Physiotheraphy Other	 	Ͳ	 ͹Ǥͻʹȗȗȗ ͷǤ͸ͺȗȗ ǦͲǤͳͷ ͶǤ͵ʹ ǦͳǤͺͻ ǦʹͲǤ͹ͺȗȗȗ Ǧͳ͸Ǥͻ͵	 ሺͳǤͶͶሻ ሺʹǤͻͲሻ ሺͳǤ͵ͻሻ ሺ͵ǤͲͷሻ ሺͳǤͷͲሻ ሺͷǤʹͲሻ ሺͳͺǤ͵ʹሻͳ	 ͶǤͻͺȗȗȗ ͷǤʹ͹ȗ ͲǤ͸Ͷ ͵ǤͶ͵ ǦʹǤͲ͵ ǦʹͶǤͺʹȗȗȗ Ǧ͵ͷǤ͵Ͷȗȗ	 ሺͳǤͶͳሻ ሺʹǤ͹ͻሻ ሺͳǤ͵͸ሻ ሺ͵ǤͲ͸ሻ ሺͳǤͶͷሻ ሺͷǤ͵͸ሻ ሺͳ͹Ǥ͸Ͷሻʹ	 ʹǤ͵ͳ ͳǤͲʹʹ Ǧ͵ǤͳͲȗȗ ǦͳǤͳ͸ ʹǤ͹Ͳ	ȗ ǦͳͻǤʹͺȗȗȗ Ǧ͹ʹǤ͸ʹȗȗȗ	 ሺͳǤͶͺሻ ሺʹǤͺʹሻ ሺͳǤͶ͵ሻ ሺ͵Ǥʹʹሻ ሺͳǤͷʹሻ ሺͷǤ͸͹ሻ ሺͳͺǤͳͷሻ͵	 ͳǤʹͻ ͲǤʹͻͳ ͲǤͺͻ ͵Ǥͷͷ ͵Ǥʹʹ	ȗ Ǧʹ͹Ǥ͸ͳȗȗȗ ǦͷͶǤͶͻȗȗȗ	 ሺͳǤͷͺሻ ሺ͵Ǥͳͷሻ ሺͳǤͶͻሻ ሺ͵ǤͶʹሻ ሺͳǤ͸͸ሻ ሺ͸ǤͳͲሻ ሺʹͲǤͶ͸ሻͶ	 ǦͲǤͻͻ Ǧ͵Ǥ͹ͷͷ ͳǤͻ͵ ͵ǤͻͶ ǦͲǤͲͻ ǦʹͻǤͷͷȗȗȗ Ǧ͵ͺǤ͸͵ȗ	 ሺͳǤ͹͸ሻ ሺ͵ǤͷͶሻ ሺͳǤ͸ͺሻ ሺ͵Ǥͷʹሻ ሺͳǤͺ͹ሻ ሺ͸Ǥͻʹሻ ሺʹ͵ǤͶ͸ሻͷ	 ͳǤͷͲ Ǧͳ͵Ǥ͹ͺȗȗȗ ͷǤͺͺȗȗȗ ʹǤ͸ͺ ǦʹǤͷͳ ǦͳͶǤ͵Ͷȗ Ǧ͸ʹǤ͸ͳȗȗ	 ሺʹǤ͵ͳሻ ሺͶǤ͹ͳሻ ሺʹǤͳͷሻ ሺͶǤͺͳሻ ሺʹǤͶʹሻ ሺͺǤ͸ʹሻ ሺ͵ͲǤͺʹሻ͸	 ͲǤͳͺ ǦͺǤʹͺʹ ʹǤ͵ͳ ʹǤͳ͹ Ǧ͵Ǥ͹ͷ ǦͳͲǤ͸Ͷ Ǧ͹͸Ǥ͹ʹȗ	 ሺʹǤͻͶሻ ሺ͸ǤͶͶሻ ሺʹǤ͹ͻሻ ሺͷǤͻͷሻ ሺ͵ǤͲͻሻ ሺͳͲǤͶͺሻ ሺ͵ͻǤ͵Ͳሻ͹	 ͲǤ͹ʹ Ǧͳ͹Ǥ͵͸ȗ ͳͲǤ͹ͺȗȗȗ ǦʹǤʹ͵ Ǧ͹ǤͶ͹	ȗ Ǧͳ͸Ǥʹͷ ǦͳͲͻǤͷ͵ȗȗ	 ሺ͵Ǥͻ͹ሻ ሺͺǤͻͶሻ ሺ͵ǤͺͶሻ ሺͺǤͲʹሻ ሺͶǤͷͲሻ ሺͳ͵ǤͲ͹ሻ ሺͷͷǤͳͶሻͺ	 ͳʹǤͷͲȗ ͻǤʹͲͳ ǦʹǤ͸Ͳ ǦͳͺǤͳͶ Ǧʹ͹ǤͳͲȗȗȗ Ǧͳ͸Ǥͳͷ ǦͳͶͻǤͲͷ	 ሺ͸ǤͶ͸ሻ ሺͳͶǤͶʹሻ ሺ͸ǤͶͳሻ ሺͳʹǤ͸ͺሻ ሺ͹Ǥͳͳሻ ሺͳͻǤ͹ͺሻ ሺͻͶǤͺͻሻ	 	Mean	 ͷǤͳͻ ͸Ǥͳͻ ͷǤͻ͸ ͳͲǤͲͶ ͳͶǤͷͶ ͺǤͳͲ ͳ͸͸Ǥ͵͵	a	 This	 table	 summarizes	 estimation	 results	 on	 the	 effect	 of	 screening	participation	 ሺr	 years	 agoሻ	 on	 expenditures	 for	medical	attendance	of	selected	specialists	ሺmeasured	in	ʹͲͲ͹	Eurosሻ	based	on	twoǦstage	least	squares	ሺIVሻ	estimationǤ	Each	entry	reflects	a	separate	estimationǤ	In	the	IV	estimationsǡ	screening	participation	is	instrumented	by	a	proxy	for	the	exposure	to	supplyǦside	screening	 recommendations	 that	 varies	 over	 zip	 code	 areas	 and	 time	 ሺsee	 Figure	 ʹሻǤ	 A	 summary	 of	 the	 firstǦstage	 results	 is	provided	in	Table	͵Ǥ	Standard	errors	are	robust	to	clustering	at	the	individual	level	and	to	heteroskedasticity	of	unknown	formǤ	ȗǡ	ȗȗǡ	and	ȗȗȗ	indicate	statistical	significance	at	the	ͳͲǦpercent	levelǡ	ͷǦpercent	levelǡ	and	ͳǦpercent	levelǤ	Each	estimation	controls	also	for	insurant	fixed	effectsǡ	GP	fixed	effectsǡ	year	fixed	effectsǡ	and	the	insurantǯs	ageǤ	
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Table	͹ǣ	Effect	of	screening	participation	ሺr	years	agoሻ	on	different	health	outcomes	ሺyounger	and	older	subsamplesሻa		Lag	r Outpatient	expenditures Medical	attendance Medical	drugs Days	of	hospitalization Days	of	sick	leave		 Younger	 Older Younger Older Younger	 Older Younger Older Younger	 	 	Ͳ	 ͳ͵͹Ǥͷͳ	 ͶͶ͸Ǥͷͺȗȗȗ ͵͹Ǥ͸Ͳ ͳͲͷǤͳͲȗȗȗ ͻͻǤͻͲ ͵ͶͳǤͶͺȗȗȗ ͳǤʹͷ ͳǤͺͻ ǦͳǤ͵͵	 ሺͺ͸Ǥ͵ͻሻ	 ሺͻͶǤ͵ͻሻ ሺʹ͹Ǥ͵ʹሻ ሺ͵͸Ǥ͹͵ሻ ሺ͹ͻǤͲ͹ሻ ሺͺͳǤͲͷሻ ሺͲǤͺͳሻ ሺͳǤʹ͵ሻ ǦʹǤ͸ͳͳ	 ͺʹǤͻʹ	 ͵ʹͳǤͻͲȗȗȗ ͺǤͲͶ ͺʹǤ͹͹ȗȗ ͹ͶǤͺͺ ʹ͵ͻǤͳʹȗȗȗ ͲǤͻͳ ʹǤ͵Ͷȗȗ ͲǤͺͻ	 ሺͺ͹ǤʹͶሻ	 ሺͺͺǤ͹͵ሻ ሺʹ͹Ǥͳ͹ሻ ሺ͵͵Ǥʹͻሻ ሺͺͲǤͳͶሻ ሺ͹͹ǤͶ͹ሻ ሺͲǤͺ͵ሻ ሺͳǤͳͶሻ ǦʹǤ͸͵ʹ	 ͳ͸Ǥͳͺ	 ͸͵Ǥͻ͹ Ǧͷ͹Ǥ͹ͺȗȗ ͳͻǤͲͲ ͹͵Ǥͻ͸ ͶͶǤͻ͹ ͲǤͶ͸ ͳǤͺʹ ʹǤͲͶ	 ሺͺͻǤͳͲሻ	 ሺͻͲǤͺͻሻ ሺʹͺǤ͹͹ሻ ሺ͵ʹǤͺʹሻ ሺͺͳǤ͵͸ሻ ሺͺͲǤͶ͸ሻ ሺͲǤͺͷሻ ሺͳǤͳ͸ሻ ǦʹǤͺʹ͵	 Ǧ͹ͷǤ͹ͳ	 ǦʹʹͲǤͻͲȗȗ ǦͷʹǤ͸͵ ǦͳǤ͹͸ Ǧʹ͵ǤͲͺ ǦʹͳͻǤͳ͵ȗȗȗ ͲǤ͵ͻ ͳǤͻͺ ǦͲǤʹ	 ሺͻͷǤ͵͹ሻ	 ሺͻͷǤͳʹሻ ሺ͵ʹǤͺͺሻ ሺ͵ͶǤͺ͸ሻ ሺͺ͸Ǥʹͻሻ ሺͺͶǤʹͷሻ ሺͲǤͻͳሻ ሺͳǤʹͳሻ Ǧ͵Ǥͳ͹Ͷ	 Ǧʹ͹ͲǤͺ͵ȗȗ	 Ǧ͵ͳͺǤͶ͵ȗȗȗ Ǧ͹ͶǤͲ͵ȗȗ ǦͺͶǤͳͷȗȗ Ǧͳͻ͸Ǥ͹ͻȗȗ	 Ǧʹ͵ͶǤʹ͹ȗȗ ǦͲǤ͹͸ ǦͳǤͶͺ Ǧ͵Ǥͺ͵	 ሺͳͲ͹Ǥ͸ͷሻ	 ሺͳͲ͹Ǥͳͷሻ ሺ͵͹Ǥͷͺሻ ሺ͵ͻǤ͵Ͷሻ ሺͻ͹Ǥͳ͹ሻ ሺͻͷǤ͸ͺሻ ሺͳǤͲʹሻ ሺͳǤ͵ͻሻ Ǧ͵Ǥ͹ͷͷ	 Ǧͳ͹ͲǤͲ͸	 ǦͶͲ͸ǤͻͲȗȗȗ Ǧ͹ͺǤʹ͸ ǦͳͷͺǤͶͷȗȗȗ ǦͻͳǤͺͲ ǦʹͶͺǤͶͷȗ ͳǤ͵ͳ ǦͳǤ͵͹ ǦʹǤͲͺ	 ሺͳͶͳǤͷ͵ሻ	 ሺͳͶͳǤͲͻሻ ሺͷͲǤ͸Ͳሻ ሺͶ͹Ǥ͹ͻሻ ሺͳʹͺǤͻͻሻ ሺͳʹͺǤʹͺሻ ሺͳǤ͵͸ሻ ሺͳǤ͸ͺሻ ǦͶǤͺͺ͸	 Ǧ͹͵Ǥͻͺ	 Ǧʹ͵ͲǤ͸Ͳ Ǧͺ͵Ǥͺͷ ǦͳͲ͸Ǥ͹ͷȗ ͻǤͺ͹ Ǧͳʹ͵ǤͺͶ ͳǤ͵Ͷ ǦͲǤͲ͵ ͷǤͶʹ	 ሺͳͷʹǤ͸Ͳሻ	 ሺͳ͹ͶǤ͵͸ሻ ሺ͸ͶǤ͵͹ሻ ሺ͸ͳǤʹ͸ሻ ሺͳ͵͵ǤͶͶሻ ሺͳͷ͹Ǥͻͷሻ ሺͳǤ͹͹ሻ ሺʹǤͳͲሻ Ǧ͸Ǥͷͻ͹	 Ǧʹʹ͵Ǥ͸ͷ	 Ǧͳ͸ͷǤ͹ͻ ǦͶͻǤ͸ʹ Ǧͳͷ͵Ǥʹͷȗ Ǧͳ͹ͶǤͲ͵ ǦͳʹǤͷ͵ ͲǤͷͳ ͳǤͺͻ ͶǤ͹͹	 ሺͳͺ͸ǤͻͲሻ	 ሺͳͻͷǤͻ͹ሻ ሺͺͷǤͺ͸ሻ ሺͺͺǤͶͲሻ ሺͳ͸ʹǤͲͻሻ ሺͳ͸ͷǤͲ͵ሻ ሺʹǤʹͶሻ ሺ͵ǤͲʹሻ ǦͺǤͻͺͺ	 Ǧʹ͸ͳǤͲ͹	 Ǧ͵ʹͲǤ͸Ͳ Ǧͳͺ͵ǤͷͲ Ǧ͹ʹǤͻͶ Ǧ͹͹Ǥͷ͹ ǦʹͶ͹Ǥ͸͸ Ǧ͵Ǥ͹ʹ ͶǤͺ͹ ǦʹʹǤʹ͹	 ሺ͵͵ʹǤ͸͵ሻ	 ሺʹ͹ͷǤͳͷሻ ሺͳͷ͵Ǥ͹ͳሻ ሺͳͶ͵Ǥ͹ͷሻ ሺʹͺͻǤͶ͹ሻ ሺʹ͵ͲǤͶʹሻ ሺ͵ǤͺͶሻ ሺͶǤ͸ͺሻ Ǧͳ͹Ǥͳʹ	Mean Ͷ͸ͶǤͺͲ	 ͻͲͳǤ͹ͻ ʹͷͶǤͶͷ ͵͸͹Ǥ͵ͷ ʹͳͲǤ͵Ͷ ͷ͵ͶǤͶͶ ͳǤͻͺ ͷǤͷͲ ͳ͵Ǥͺʹ	a	This	 table	summarizes	estimation	results	on	 the	effect	of	screening	participation	ሺr	years	agoሻ	on	 five	different	health	outcomes	based	on	 twoǦstage	 least	squares	 ሺIVሻ	estimationǤ	Each	entry	reflects	a	separate	estimationǤ	The	outcome	variables	outpatient	expenditures	and	the	two	subǦcomponents	expenditures	for	medical	attendance	and	medical	 drugs	 are	 measured	 in	 ʹͲͲ͹	 EurosǤ	 The	 outcome	 variables	 hospitalization	 and	 sick	 leave	 are	 measured	 in	 days	 per	 yearǤ	 In	 the	 IV	 estimationsǡ	 screening	participation	is	instrumented	by	a	proxy	for	the	exposure	to	supplyǦside	screening	recommendations	that	varies	over	zip	code	areas	and	time	ሺsee	Figure	ʹሻǤ	A	summary	of	the	firstǦstage	results	is	provided	in	Table	͵Ǥ	Standard	errors	are	robust	to	clustering	at	the	individual	level	and	to	heteroskedasticity	of	unknown	formǤ	ȗǡ	ȗȗǡ	and	ȗȗȗ	indicate	statistical	significance	at	the	ͳͲǦpercent	levelǡ	ͷǦpercent	levelǡ	and	ͳǦpercent	levelǤ	Each	estimation	controls	also	for	insurant	fixed	effectsǡ	GP	fixed	effectsǡ	year	fixed	effectsǡ	and	the	insurantǯs	ageǤ	Note	that	incidence	of	sick	leave	is	not	available	for	the	older	subǦsampleǤ	
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Table	ͺǣ	Mortality	estimation		 Birth	cohortsͳͻͶͶȂͳͻͷ͵ ͳͻ͵ͶȂͳͻͶ͵ ͳͻ͵͵	or	beforeOLS IV OLS	 IV OLS IV
CoeffǤ	of	screening	 ͲǤͲͳȗȗȗ ǦͲǤͲ͵ ͲǤͲʹȗȗȗ	 ǦͲǤͲʹ ͲǤͲͶȗȗȗ ǦͲǤͲ͹ሺͲǤͲͲሻ ሺͲǤͲ͵ሻ ሺͲǤͲͲሻ	 ሺͲǤͲͶሻ ሺͲǤͲͲሻ ሺͲǤͳʹሻFirst	Stage	RegressionCoeffǤ of	instrument		 ͳǤͲͷȗȗȗ ͳǤͲͳȗȗȗ ͳǤͳʹȗȗȗCraggǦDonald	Wald	F	statistic ͶͶǤ͵͸ ʹ͸Ǥ͵ʹ ͵ͶǤͶ͸Observations	 ͻͻǡͲͲͺ ͻͻǡͲͲͺ ͺͷǡ͹ʹ͵	 ͺͷǡ͹ʹ͵ ͻʹǡ͹Ͷͷ ͻʹǡ͹Ͷͷ	a	 Estimation	 methodǣ	 linear	 probability	 modelǤ	 Data	 structureǣ	 cross	 sectionǤ	 Standard	 errors	 are	 robust	 but	 not	clusteredǤ	Other	controlsǣ	doctorǡ	ageǡ	and	zip	code	area	dummiesǢ	dummies	for	foreign	nationalityǡ	academic	degreeǡ	sexǡ	and	exemption	of	prescription	chargeǤ		 	


