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A b stract 
 

A im : Th is stu d y in vestigated  th e statu s of cervical can cer screen in g am on g w om en  in  a u n iversity h osp ital- 
based  com m u n ity w h o received  catch -u p  h u m an  pap illom aviru s (H P V ) vaccination s as a basic elem en t of ou r 
com m u n ity-based  cervical can cer p reven tion  ad vocacy. 
M ethods: Self-ad m in istered  qu estion naires w ere d istribu ted  to 173 w om en  w orkin g or stu d yin g in  the com - 
m u n ity at th eir first H P V  vaccination  in  2010, at th e th ird  vaccination, an d  2 years later. Th eir d em ograp h ics an d  
attitu d es tow ard  th e P ap  test w ere analyzed. 
R esults: Th e m ed ian  age of th e participan ts w as 27.5 years an d  88.2%  w ere sexually active. B efore th e first 
vaccination, 38.5%  (57/148)  of th e screen in g targets h ad  n ever h ad  a P ap  test. A m on g th e w om en  w h o 
com p leted  th e th ird  vaccination, P ap  test exp erien ces w ith in  th e recen t 2 years in creased  from  45.3%  (63/139) 
at th e first vaccination  to 71.2%  (99/137)  at th e th ird  vaccination, an d  67.5%  (54/80)  2 years later. In  45.3%  of 
th e screen in g targets w h o h ad  n ever h ad  a P ap  test at th e tim e of th eir first H P V  vaccination, th eir first P ap  test 
w as follow ed  by th eir vaccination. 
C onclusions: H avin g bien n ial P ap  tests in  accord an ce w ith  th e Japan ese national can cer screen in g gu id eline 
w as sh ow n  to be d ifficu lt even  for th e w om en  in  th e m ed ical com m u n ity; h ow ever, ed u cation  abou t th e P ap  
test an d  th e efficacy of H P V  vaccination  in  p rovid in g op p ortu n istic screen in g en cou raged  th em  to h ave th eir 
first or su sp en d ed  P ap  test. O u r in terim  d ata su ggest th e n eed  for u rgen tly ch an gin g th e cervical can cer 
p reven tion  strategy for you n g ad u lt w om en  w h o are exclu d ed  from  th e national H P V  vaccin e p rogram . 
K ey w ord s: cervical can cer, H P V  vaccin es, P apan icolaou  sm ear, p reven tion  an d  con trol, p u blic ad vocacy. 

 
 
 

In trod u ction  
 

A bou t h alf a m illion  w om en  in  th e w orld  d evelop  
u terin e cervical can cer each  year, an d  h alf of th ose d ie 
as a resu lt.1 In  Japan, in  2007, 8867 w om en  w ere new ly 
d iagn osed   w ith   in vasive  cervical  can cer,  an d   2737 

w om en  d ied  of cervical can cer in  2011.2 Takin g in to 
con sid eration  th e cases rep orted  as u terin e can cer 
togeth er w ith  en d om etrial an d  cervical can cer, m ore 
th an  3500 w om en  are estim ated  to d ie from  cervical 
can cer every year.2,3 In  Japan, th e in cid en ce an d  th e 
m ortality rates of cervical can cer h ave in creased  am on g 
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w om en  you n ger th an  50 years in  th e past d ecad e,2,3 
even  th ou gh  cervical can cer is a d isease for w h ich  an  
effective p op u lation -based  Papan icolaou  test (Pap  test 
or Pap  sm ear) screen in g p rogram  h as d ecreased  th e 
m ortality rate in  m an y cou n tries, u n like m ost oth er 
can cers.4 

A s a part of th e d rastic ch an ges in  cervical can cer 
p reven tion  strategies, th e efficacies of tw o h u m an  
pap illom aviru s (H P V ) vaccin es again st p recu rsors of 
cervical can cer h ave been  p u blish ed. Th ese vaccin es 
are th e H P V -16/18  vaccin e (bivalen t; C ervarix, G laxo- 
Sm ith K lin e B iologicals)5–7 an d  th e H P V -6/-11/-16/-18 
vaccin e (quad rivalen t; G ard asil, M erck Sh arp  &  D oh m e 
C orp ),8–10 both  of w h ich  h ave been  licen sed  in  m an y 
cou n tries. Pop u lation -w id e H P V  vaccination  p rogram s 
for girls are estim ated  to red u ce th e in cid en ce of cervi- 
cal can cer all over th e w orld  in  th e fu tu re, an d  catch -u p  
H P V  vaccination  of you n g ad u lt w om en  h as also been  
sh ow n  to be effective in  recen t years.5–12 A u stralia con- 
d u cted  a national vaccination  p rogram  for all w om en  
aged  12–26 years betw een  2007 an d  2009 an d  ach ieved  
a h igh  level of vaccination  coverage.11,12  In  Japan, vol- 
u n tary  in ocu lation   u sin g  both   H P V   bivalen t  (sin ce 
2009) an d  quad rivalen t (sin ce 2011) vaccin es becam e 
available for w om en  at th eir ow n  exp en se. A  nation - 
w id e H P V  vaccin e p rogram  w as an n ou n ced  by th e 
Japan ese govern m en t in  N ovem ber 2010 an d  w as 
w id ely in itiated  begin n in g in  2011, m ain ly targetin g 
girls aged  13–16 years. Th e p rogram  w as fu n d ed  50%  
by th e national govern m en t an d  50%  by each  regional 
govern m en t u n til M arch  2013; total coverage by th e 
Japan ese govern m en t h as ju st begu n  in  A p ril 2013. Th e 
p rogram  h as been  p roceed in g su ccessfu lly, an d  a h igh  
p revalen ce of vaccination  – above 70%  am on g th e 
targets – is rep orted.3,13 O n  th e oth er h an d, th e efficacy 
of H P V  vaccin es is m ain ly valid  for th e targeted  H P V  
typ es, w h ich  are rep orted  to be th e cau se of abou t 70%  
of cervical can cer in  th e w orld.14 Th erefore, the screen- 
in g p rogram  for ad u lt w om en  is still im p ortan t even  in  
vaccinated  w om en. 

A ccep tan ce of cervical can cer screen in g via th e Pap  
test is seriou sly low  in  you n g ad u lt Japan ese w om en. 
Th e self-rep orted  coverage rate of th e Pap  test in  tar- 
geted  w om en  aged  20–69 years an d  over d u rin g th e 
recen t 2-year p eriod  w as 37.7%  in  201015  in  Japan, 
w h ich  is on e of th e low est rates am on g d evelop ed  
cou n tries.16 To establish  an  in tegrated  an d  effective cer- 
vical can cer p reven tion  system  in  Japan, basic d ata are 
n eed ed  from  variou s segm en ts of th e p op u lation  
w h ose m ed ical kn ow led ge varies. O u r p roject aim ed  to 
reveal th e attitu d es tow ard  cervical can cer screen in g in  

w om en  w h o belon ged  to a u n iversity-h osp ital-based  
com m u n ity (Y okoh am a C ity U n iversity H osp ital C om - 
m u n ity [Y C U -H C ]) an d  received  catch -u p  H P V  vacci- 
nation s at th eir ow n  exp en se in  th e h osp ital. Th is grou p  
of w om en  is estim ated  to h ave a h igh er level of in for- 
m ation  abou t p reven tive m ed icin e com pared  w ith  th e 
gen eral p op u lation. W e rep ort h ere th e first in terim  
resu lts of ou r com p reh en sive cervical can cer p reven - 
tion  p roject, lau n ch ed  at th e Y C U -H C  in  2009, focu sin g 
on  th e attitu d e tow ard  cervical can cer screen in g of 
w om en  in  th e com m u n ity w h o received  th e H P V  
vaccination. 
 
M eth od s 
 

In  N ovem ber 2009, ju st after th e ap p roval of th e biva- 
len t H P V  vaccin e by th e M in istry of H ealth , L abou r 
an d  W elfare in  Japan, a kick-off lectu re abou t cervical 
can cer p reven tion  w as given  to th e staff m em bers at th e 
Y C U -H C . Th e participan ts filled  ou t an on ym ou s qu es- 
tion naires d u rin g th e lectu re to exam in e th eir kn ow l- 
ed ge abou t cervical can cer, exp erien ces w ith  th e Pap  
test an d  th eir op in ion s abou t startin g a cervical-can cer- 
p reven tion  ad vocacy p roject in  ou r com m u n ity. Su bse- 
qu en tly, w e started  an  ou tpatien t clin ic for cervical 
can cer p reven tion  in  ou r h osp ital in  Jan uary 2010 to 
p rovid e bivalen t H P V  vaccination s for th e Y C U -H C  
w om en  (staff an d  stu d en ts) an d  fem ale patien ts w h o 
h ad  received  som e form  of m ed ical treatm en t at th e 
Y C U  H osp ital. Th ey received  th e vaccin e at th eir ow n  
exp en se of abou t 13 000 yen  (abou t 135 U S d ollars at 
th e exch an ge rate in  A p ril 2010) for on e ad m in istration. 
O p p ortu n istic cervical can cer screen in g u sin g th e Pap  
test an d  H P V  testin g (H ybrid  C ap tu re 2; Q IA G E N ) w as 
p rovid ed  to ap p lican ts on ly on e tim e d u rin g th eir vac- 
cination s at th eir ow n  exp en se of abou t 10 000 yen  
(abou t 104 U S d ollars at th e exch an ge rate in A p ril 
2010). A t th e first H P V  vaccination, th e lim itation s of 
th e H P V  vaccin e effectiven ess an d  th e n ecessity of 
regu lar Pap  tests w ere exp lain ed  by gyn ecological 
d octors  at  the  clin ic.  In   2010,  173  w om en  in  the 
Y C U -H C  received  th e bivalen t H P V  vaccin e an d  w ere 
sch ed u led  to receive tw o ad d itional vaccination s at 1 
an d  6 m on th s later. A t th e first vaccination  in  2010, at 
th e th ird  vaccination  6 m on th s later an d  in  Jan uary 2013 
(m ore   th an    2   years   after   th e   th ird    vaccination ), 
Y C U -H C  w om en  aged  18 years an d  over, w h o w ere 
en rolled  in  th is stu d y w ith  th eir w ritten  con sen t, com - 
p leted  qu estion naires abou t th eir in d ivid ual back- 
grou n d, Pap  test exp erien ces an d  aw aren ess of cervical 
can cer p reven tion. A s for th e su rvey abou t attitu d es 
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tow ard  cervical can cer screen in g, th e first qu estion - 
naire in clu d ed  qu estion s abou t lifetim e exp erien ces 
w ith  th e Pap  test, th e tim e of th e last Pap  test an d  th e 

T ab le 1 C h aracteristics of  141  m ed ical  staff  m em bers 
an d  h osp ital em p loyees w h o participated  in  th e kick- 
off lectu re for cervical can cer p reven tion  at th e 
u n iversity-h osp ital-based  com m u n ity cycles of th e Pap  test. Th e secon d  an d  th ird  qu estion -    

naires in clu d ed  th e qu estion s abou t th e tim e, p lace, 
an d  th e resu lt of th eir last Pap  test to com pare w ith  th e 
first on e. For th e participan ts u n d er th e age of 20 years, 
w ritten  in form ed  con sen t w as also obtain ed  from  th eir 
paren ts. Th is stu d y p rotocol w as ap p roved  by th e 
eth ics com m ittee of th e Yokoh am a C ity U n iversity 
Sch ool of M ed icin e. 

Statistical analyses w ere carried  ou t u sin g IB M  sp ss 
Statistics 20 (IB M  C orp oration ). Th e Student’s t-test, the 
χ2-test, an d  the M an n –W h itn ey U-test w ere u sed  for 
th e  analyses,  an d   statistical  sign ifican ce  w as  set  at 
P < 0.05. 

 
 
R esu lts 

Sex 
Fem ale 122 (86.5% ) 
M ale 19 (13.5% ) 

A ge (years) 
20–29 43 (30.5% ) 
30–39 43 (30.5% ) 
40–49 26 (18.4% ) 
50– 19 (13.5% ) 
U n kn ow n  10 (7.1% ) 

Job classification  
N u rse 56 (39.7% ) 
M ed ical d octor 32 (22.7% ) 
P h arm acist 6 (4.3% ) 
C lerk 3 (2.1% ) 
O th ers 35 (24.8% ) 
U n kn ow n  9 (6.4% ) 

K n ow led ge abou t cervical can cer 
H P V -related  tu m ors 119 (84.4% ) 

C h aracteristics of th e p articip an ts atten d in g th e 
k ick -off lectu re on  cervical can cer p reven tion  at 

In itiation  of H P V  vaccination  in  Japan  
in  th e n ear fu tu re 

Pap  test exp erien ce (fem ale n = 122) 

105 (74.5% ) 

th e Y C U  H osp ital 
A bou t 160 in d ivid uals w orkin g at th e Y C U -H C  took 
part in  th e kick-off lectu re in  N ovem ber 2009 p rior to 

R egu larly screen ed                                            39 (32.0% ) 
N ot regu lar bu t at least on ce                          36 (29.5% ) 
N ever screen ed                                                   37 (30.3% ) 
U n kn ow n                                                            10 (7.1% ) 

th e op en in g of an  ou tpatien t clin ic for cervical can cer 
p reven tion  at th e Y C U  H osp ital in  Jan uary 2010. Th e 
resu lts of th e an on ym ou s qu estion naires com p leted  by 
141 participan ts are su m m arized  in  Table 1. Th e partici- 
pan ts con sisted  of 122 (86.5% ) w om en  an d  19 (13.5% ) 
m en. Th eir occu pation s w ere: 56 n u rses (39.7% ), 32 

A p p roval for th e in itiation  of cervical 
can cer p reven tion  p roject in  th e 
u n iversity-h osp ital-based  
com m u n ity 

H P V , h u m an  pap illom aviru s. 

140 (99.3% ) 

m ed ical d octors (22.7% ), six p h arm acists (4.3% ) an d  35 
clerical w orkers (24.8% ). A bou t 60%  of th e participan ts 
w ere in  th eir 20 s an d  30 s. A  relation sh ip  betw een 
H P V  in fection  an d  cervical can cer w as recogn ized  by 
84.8%  of th e qu estion naire resp on d en ts, an d  74.5%  
kn ew  th at th e bivalen t H P V  vaccin e h ad  alread y been  
ap p roved  in  Japan  an d  w ou ld  becom e available soon. 
A m on g th e 122 w om en, 61.5%  (75/122) h ad  received  a 
Pap  test in  th eir lifetim e, bu t on ly 39 (32% ) ou t of th e 75 
screen ed  w om en  w ere h avin g a Pap  test regu larly, an d  
37 of 122 (30% ) w om en  h ad  n ever received  a Pap  test. 
R egard in g in itiation  of a cervical-can cer-p reven tion  
ad vocacy based  at th e Y C U -H C , alm ost all participan ts 
(140/141)  ap p roved  th e p lan. 

 
C h aracteristics of th e stu d y p articip an ts 
regard in g follow -u p  on  th eir cervical can cer 
screen in g statu s after th eir H P V  vaccin ation s 
Figu re 1 sh ow s a flow  ch art of th e p resen t stu d y. In 
2010, 173 Y C U -H C  w om en  aged  18 years an d  over 

 

received  th e bivalen t H P V  vaccin e at th e Y C U  h osp ital 
an d  agreed  to participate in th e stu d y. A m on g th em , 
98.3%  (170/173)  filled  ou t th e qu estion naire at th e first 
vaccination. Th e resp on se rate of th e secon d  qu estion - 
naire at th e th ird  vaccination  an d  of th e th ird  qu estion - 
naire in  Jan uary 2013 w as 95.8%  (160/167)  an d  59.4%  
(95/160),  resp ectively. Th e participants’ age d istribu - 
tion s an d  occu pation s are su m m arized  in  Table 2. Th eir 
m ed ian  age w as 27.5 years, an d  th e m ed ian  ages of th e 
m ed ical an d  n u rsin g sch ool stu d en ts w ere 22.0 an d  
19.0 years, resp ectively. Th e th ird  vaccination  w as com - 
p leted  by 167 of 173 (96.5% ) in d ivid uals, an d  160 
(95.8% )  an sw ered  th e  secon d   qu estion naire (Fig. 1). 
Baselin e ch aracteristics of the participan ts are sh ow n  in  
Table 3. A  total of 88.2%  (150/170)  of th e w om en  w ere 
sexually active, 88.8%  (151/170)  h ad  n o parity, an d  
80.6%  (137/170)  w ere u n m arried. A m on g 148 w om en  
w h o w ere 20 years an d  old er an d  sexually active, cor- 
resp on d in g to th e targets of th e Pap  test, 59.5%  (88/ 
148) h ad  received  th e test at least on ce in  th eir lifetim e. 
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Figu re 1 Flow  ch art of th e p resen t stu d y. Th e th ird  vaccination  w as com p leted  by 167 ou t of 173 (96.5% ) w om en  w h o 
participated  in  th e stu d y. Th e resp on se rates to th e first, secon d  an d  th ird  qu estion naires w ere 98.3%  (170/173),  95.8%  
(160/167)  an d  59.4%  (95/160),  resp ectively. H P V , h u m an  pap illom aviru s. 
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T ab le 3 B aselin e ch aracteristics of stu d y participan ts an d  
th eir cervical can cer screen in g statu s at th e first H P V  
vaccination  

 

Sexual in tercou rse (n = 170) 
N ot exp erien ced    19 (11.2% ) 
E xp erien ced  150 (88.2% ) 
U n kn ow n      1 (0.6% ) 

Parity (n = 170) 
N o 151 (88.8% ) 
Y es 18 (10.6% ) 
U n kn ow n  1 (0.6% ) 

M arital statu s (n = 170) 
U n m arried  137 (80.6% ) 
M arried  33 (19.4% ) 

Pap  sm ear exp erien ce of th e 
screen in g targets† 

(n = 148) 

N ever screen ed                                                   57 (38.5% ) 
Screen ed  at least on ce                                      88 (59.5% ) 
U n kn ow n                                                              3 (2.0% ) 

Pap  test statu s (n = 88) 
O n ly on ce   23 (26.1% ) 
E very 1–2 years   35 (39.8% ) 
E very 3–5 years   23 (26.1% ) 
U n kn ow n      7 (8.0% ) 

†Pap  sm ear targets w ere d efin ed  as th e w om en  aged  20 years an d  
old er w h o w ere sexually active. 

 
 

H ow ever, on ly 39.8%  (35/88)  of th em  h ad  received  
regu lar Pap  tests at least every 2 years, as recom - 
m en d ed  by th e Japan ese cervical can cer screen in g 
gu id elin e.4 A m on g th e screen in g targets, 48.4%  (30/62) 
of m ed ical d octors, 53.3%  (24/45)  of n u rses an d  38.5%  
(5/13)  of th e m ed ical an d  n u rsin g sch ool stu d en ts h ad  
received  a Pap  test w ith in  th e last 2 years (Table 4). 
D u rin g th eir lifetim e, 64.5%  (40/62) of m ed ical d octors, 
62.2%  (28/45)  of n u rses an d  46.2%  (6/13)  of th e stu - 
d en ts h ad  received  a Pap  test (Table 4). A lth ou gh  th e 
m ed ian  age of th e targets for cervical can cer screen in g 
w as sign ifican tly low er in  th e stu d en t grou p  com - 
pared  w ith the oth er grou p s (M an n –W h itn ey U-test, 
P < 0.001),  no   sign ificant  d ifferences  w ere  show n 
betw een  th e grou p s in  th e frequ en cy of Pap  tests both  
w ith in  2 years an d  lifetim e (Table 4). 

 
C h an ges in  P ap  test exp erien ces b efore an d  after 
H P V  vaccin ation s 
W e analyzed  th e ch an ges in  Pap  test exp erien ces 
am on g 139 w om en  of th e screen in g targets w h o h ad  
fin ish ed  th e third  H P V  vaccination  (Table 5). A lth ou gh  
53 ou t of 139 w om en  (38.1% ) h ad  n ever h ad  a Pap  test 
at th e tim e of th eir first H P V  vaccination  in  2010, th e 
rate d ecreased  sign ifican tly to 20.9%  (29/139)  at th e 
tim e of th e th ird  vaccination  an d  8.8%  (7/80) in  Jan uary 
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T ab le 4 B aselin e cervical can cer screen in g exp erien ce of th e screen in g targets w ith in  2 years an d  lifetim e at th e first H P V  
vaccination  

 

Job classification  M ean  age ± SD  M ed ian  age Pap  test w ith in  
2 years 

Pap  test in  
lifetim e 

Stu d en ts (n = 13) 22.2 ± 1.3* 22.0 (20–24)* 5 (38.5% ) 6 (46.2% ) 
M ed ical d octors (n = 62) 29.5 ± 4.0 28.5 (24–48) 30 (48.4% ) 40 (64.5% ) 
N u rses (n = 45) 29.8 ± 6.8 28.5 (22–59) 24 (53.3% ) 28 (62.2% ) 
O th ers (n = 28) 30.8 ± 5.6 30.0 (22–42) 10 (35.7% ) 14 (50.0% ) 
Total (n = 148) 28.1 ± 2.4 28.0 (21–59) 69 (46.6% ) 88 (59.5% ) 
*Sign ifican tly you n ger th an  th e oth er grou p s (P < 0.01). SD , stan d ard  d eviation. 

 
 

T ab le 5 C h an ges in  cervical can cer screen in g statu s am on g participan ts of P ap  test targets w h o com p leted  th e th ird  
vaccination  

 

A t th e first 
vaccination  
in  2010 (n = 139) 

 

A t th e th ird  
vaccination  
(n = 139) 

 

Su rvey in  Jan uary 
2013: resp on se rate 
57.6%  (80/139) 

N ever 53 (38.1% ) 29 (20.9% )* 7 (8.8% )* 
2 or m ore years ago 17 (12.2% ) 9 (6.5% ) 18 (22.5% ) 
W ith in  past 2 years 63 (45.3% ) 99 (71.2% )* 54 (67.5% )* 
Tim e u n kn ow n  4 (2.9% ) 0 0 
N o an sw er 2 (1.4% ) 2 (1.4% ) 1 (1.3% ) 
Total exp erien ces of Pap  test 84 (60.4% ) 108 (77.7% )* 72 (90.0% )* 
*P < 0.001. 

 
 
2013. Th e frequ en cy of Pap  tests w ith in  2 years w as 
45.3%  (63/139) at th e first H P V  vaccination ; it in creased  
sign ifican tly to 71.2%  (99/139)  6 m on th s later at th e 
th ird  vaccination  (P < 0.001), an d  w as 67.5%  (54/80)  2 
years later (P < 0.001). Th e lifetim e Pap  test exp erien ce 
also  in creased   sign ifican tly  from   60.4%   (84/139)   to 
77.7%  (108/139)  (P < 0.001) d u rin g th e 6 m on th s after 
H P V  vaccination, an d  reach ed  90.0%  (72/80).  In  24 ou t 
of 53 w om en  (45.3% ) w h o h ad  n ever h ad  a Pap  test at 
th e tim e of their first H P V  vaccination, th eir first Pap  
test w as follow ed  by th eir H P V  vaccination. D u rin g th e 
6-m on th  vaccination  p eriod , five w om en  w ere fou n d  to 
h ave abn orm al Pap  test resu lts; th ree w ere d iagn osed  
w ith  cervical in traep ith elial n eop lasm s (C IN ), on e w ith 
C IN 1 an d  tw o w ith  C IN 2, an d  w ere u n d er observation. 
N on e of th e participan ts w ere revealed  to have C IN 3 or 
in vasive cervical can cer, or received  treatm en t for cer- 
vical lesion s. 

 
O p in ion s ab ou t factors for in creasin g cervical 
can cer screen in g u p tak e in  Jap an  
A t th e tim e of th eir first H P V  vaccination, 170 w om en  
w ere asked  w h ich  factors th ey con sid ered  to be im p or- 
tan t for in creasin g participation  in  regu lar cervical 
can cer screen in g in  Japan ese w om en. Th e qu estion  w as 
p resen ted  as m u ltip le ch oices from  five item s. Free-of- 

ch arge screen in g w as selected  by 82.4%  (140/170), 
d etailed  in form ation  abou t facilities by 57.1%  (97/170), 
an d  d etailed  in form ation  abou t cervical can cer screen - 
in g m eth od s by 54.7%  (93/170).  L ess than  50%  ch ose 
th e Pap  test p erform ed  by a fem ale d octor (76/170, 
44.7% ) an d  less th an  40%  selected  a paid  holid ay for th e 
screen in g (65/170,  38.2% ). 
 
 
D iscu ssion  
 

L ocal com m u n ities are con sid ered  to h ave a critical role 
in  p rom otin g p op u lation -based  h ealth  in itiatives.17–19 

Yokoh am a C ity is th e cap ital of K anagaw a P refectu re 
h avin g abou t 3 700 000 p eop le,20 an d  Y C U  h as the only 
p u blic sch ool of m ed icin e in  K anagaw a P refectu re. Th e 
Y C U -H C , on  w h ich  w e focu sed  in  th is stu d y, h ad  1059 
stu d en ts (442 m ed ical, 394 n u rsin g, an d  223 grad uate 
stu d en ts) in the sch ool of m ed icin e an d  ap p roxim ately 
1000 fu ll-tim e em p loyees in  th e sch ool an d  th e h osp ital 
in  2010. W om en  accou n ted  for over 1200 (60% ) of th e 
com m u n ity m em bers. In  th is stu d y, w e analyzed  ou r 
in terim  d ata obtain ed  from  th e Y C U -H C  w om en  w h o 
h ad  begu n  H P V  vaccination  in  2010, becau se th e avail- 
ability of H P V  vaccin es an d  th e attitu d e tow ard  vacci- 
nation  ch an ged  sign ifican tly in  Japan  in  2011, follow in g 
th e  start  of  a  tem p orary  national  H P V   vaccination  
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p rogram  for girls aged  13–16 years an d  th e lack of 
bivalen t H P V  vaccin es in  2011. In  ad d ition, sin ce th e 
quad rivalen t H P V  vaccin e becam e available in  A u gu st 
2011 in  Japan, w om en  w h o h op e to p reven t n ot on ly 
cervical can cer bu t also gen ital w arts cau sed  by H P V  
typ es 6 an d  11 in fection s are com in g to receive H P V  
vaccination s in  ou r clin ic. B ecau se u n d er p resen t con - 
d ition s th e p recise d egree of participation  in  cervical 
can cer screen in g of Japan ese w om en  of d ifferen t voca- 
tion s is u n clear in  Japan, Y C U -H C  w om en  w ere 
exp ected  to sh ow  a h igh  participation  rate in  th e 
screen in g, as in  th e oth er d evelop ed  cou n tries, before 
w e tabu lated  th e resu lts of th is su rvey. Far from  ou r 
exp ectation s, ou r in terim  resu lts sh ow ed  th at abou t 
30%  of th e Y C U -H C  w om en  old er th an  20 years w h o 
atten d ed   th e  lectu re  an d   40%   of  th ose  w h o  h ad  
catch -u p  H P V  vaccination s h ad  n ever p reviou sly h ad  a 
Pap  test. Th ese d ata stron gly su ggest th at a system atic 
ed u cation  regard in g cervical can cer p reven tion  is n ec- 
essary  for  Japan ese  you n g  ad u lt  w om en,  even   for 
m ed ical  p rofessionals.  In   ad d ition,  ou r  resu lts  h ad  
great im pact on  th e h ealth -care p rovid ers in  th e com - 
m u n ity  in   encou ragin g  th em   to  be  coop erative  in  
lau n ch in g a com m u n ity-based  h ealth -care p rom otion. 
Tw o H P V  vaccin es are rep orted  to h ave h igh  effi- 

cacy  again st  in fection   by  H P V   typ es  16  an d   18  in  
you n g w om en  n ot yet in fected  w ith  th e relevan t H P V  
typ es at  en rollm en t, both  in   ran d om ized  con trolled  
m u lticen ter stu d ies w orld w id e5–10  an d  in  a Japan ese 
stu d y  on   th e  bivalen t  H P V   vaccin e.21    In   ad d ition, 
catch -u p   vaccination   of  w om en,  in clu d in g  sexually 
active w om en  w ith ou t regard  to H P V  in fection, h as 
been   p roven  effective to  som e exten t in   large-scale 
clin ical trials of th e tw o H P V  vaccin es.5–7,9,10  A  recen t 
4-year en d -of-stu d y rep ort on  th e large-scale bivalen t 
H P V   vaccin e  clin ical  trial,  w h ich   en rolled   w om en  
aged  15–25 years, sh ow ed  45.6%  (95%  con fid en ce 
in terval 28.8–58.7) vaccin e efficacy again st C IN 3 or 
greater, irresp ective of H P V  D N A  in  th e lesion, in  a 
grou p  com p risin g w om en  in  a catch -u p  p op u lation  
th at  in clu d ed   sexually  active  w om en.6   Th is  efficacy 
w as low er th an  th e aston ish in g rep ort of 93.2%  (95%  
con fid en ce in terval 78.9–98.7) efficacy in  w om en  w h o 
w ere H P V  naïve at baselin e,6  alth ou gh  it w as sign ifi- 
can tly effective com pared  w ith  th e con trol grou p. In  
ad d ition, cervical can cer screen in g of you n g ad u lt 
w om en  h as  been  sh ow n  to  still be  im p ortant even 
after receivin g eith er of th e H P V  vaccin es. A t p resen t, 
catch -u p  H P V  vaccination  am on g you n g ad u lt w om en  
is th ou gh t to be im p ortan t in  Japan, as it is in  W estern 
cou n tries22,23  an d  A u stralia,11,12  for th e p u rp ose of n ot 

on ly  d ecreasin g in d ivid ual cervical can cer  risk,  bu t 
also of in creasin g nation w id e h erd  im m u n ity. A ccord - 
in g to th e H P V  vaccin e recom m en d ation s p u blish ed  
in  th e G u id elin es for G yn ecological P ractice in  Japan  
in  2011,24  w h ich  referred  to th e rep ort by K on n o on  
th e cost-effectiven ess of ad d in g H P V  vaccination  to 
th e cu rren t cervical can cer screen in g th at is in  p lace in  
Japan,25  th e vaccination  of girls an d  w om en  in  th ree 
age grou p s is con sid ered  cost-effective; th e first grou p  
in clu d es 10–14-year-old  girls, th e secon d  grou p  
in clu d es  w om en   15–26  years  of  age  w h o  shou ld  
receive catch -u p  vaccination s, an d  th e th ird  grou p  
com p rises w om en  27–45 years of age. 

A s for a p op u lation -based  cervical can cer screen in g 
p rogram  u sin g con ven tional Pap  sm ears in  Japan, it 
w as started  in  Japan  for all fem ale resid en ts aged  40 
years or over u n d er th e H ealth  Service L aw  for th e 
A ged  in  1982. In  2003, th e target age grou p  w as 
low ered  from  th e p reviou s age of ≥30 years to ≥20 
years, an d  th e screen in g in terval w as len gth en ed  from  
every year to every 2 years.3  Sin ce 2009, cost-free Pap  
sm ear cou p on s h ave been  d istribu ted  by th e Japan ese 
govern m en t to w om en  aged  20, 25, 30, 35 an d  40 years 
in  ord er to in crease th eir participation. H ow ever, d ata 
collected  in  the national cen su s year of 2010 revealed  
th at th e self-rep orted  rate of Pap  test exp erien ce in 
Japan  d u rin g th e p reviou s 2 years w as on ly abou t 32%  
am on g w om en  aged  ≥20 years an d  40%  am on g w om en  
aged   20–69  years.15   Th is  w as  still  far  less  th an   th e 
60–90%  rep orted  in W estern  d evelop ed  cou n tries.16 In 
th e p resen t stu d y, it w as fou n d  th at on ly 32%  of th e 
w om en  w h o participated  in th e lectu re abou t cervical 
can cer p reven tion  h ad  regu lar Pap  sm ears, w h ich  w as 
alm ost th e sam e rate as that rep orted  in  th e national 
su rvey. C on sid erin g th ese d ata together w ith ou r 
resu lts th at participation  in  Pap  tests w ith in  2 years w as 
46.6% , even  am on g th e Y C U -H C  w om en  w h o received  
H P V  vaccination, it is ap paren t th at th e im p ortan ce of 
regu lar screen in g is n ot fu lly recogn ized  by th e Japa- 
n ese w om en. W e estim ate th at th is situation  is cau sed  
n ot on ly becau se of in su fficien t m ed ical in form ation  
p rovid ed  by th e Japan ese govern m en t, bu t also becau se 
few  Japan ese w om en  h ave been  effectively ed u cated  
an d  in form ed  to u n d erstan d  th e risk of cervical can cer 
related  to H P V  in fection. In form ation  abou t H P V - 
related  d iseases is n ot in clu d ed  in  th e rou tin e ed u ca- 
tional p rogram s on  sexual an d  rep rod u ctive h ealth  in  
Japan ese  ju n ior-h igh   an d /or   h igh   sch ools.  In  ou r 
stu d y, self-rep orted  participation  in  Pap  tests w ith in  2 
years in creased  to 77.7%  after H P V  vaccination s, to 
w h ich   th e  p rop osal  of  op p ortu n istic  screen in g  at 
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women’s work or stu d y sites m igh t h ave con tribu ted. 
Th is p h en om en on  also su ggests th at kn ow in g both  th e 
lim itation  of H P V  vaccin e efficacy an d  th e sign ifican ce 
of th e Pap  test en cou raged  th ese w om en  to h ave th eir 
cervical can cer screen in g p erform ed  after th e vaccina- 
tion. In  fact, 75%  (18/24)  of th e w om en  w h o h ad  
received  th e first Pap  test betw een  th eir first an d  th ird  
vaccination s w ere in  th eir 20 s. It w as also in form ative 
th at 80%  of the participan ts th ou gh t cost-free screen in g 
is an  im p ortan t in cen tive for obtain in g regu lar Pap  
tests in  Japan. 

Ju st after th e start of th is stu d y, w e also started  to 
collaborate w ith  local ad m in istration s an d  several 
grou p s in volved  in  th e cervical can cer p reven tion  
ad vocacy to start th e large-scale Y okoh am a-K anagaw a 
cervical can cer p reven tion  p roject. Togeth er w ith  ou r 
in terim  resu lts an d  variou s d ata p rovid ed  by local 
ad m in istration s   in    K anagaw a   P refectu re,   w e   are 
payin g m u ch  atten tion  to  h ow  variou s segm en ts of 
th e you n g ad u lt fem ale p op u lation  can  be in form ed  
abou t cervical can cer p reven tion. Th e su ccessfu l 
ou tcom e of ou r collaboration  w ith  th e local ad m in is- 
tration s sh ou ld  be verified  in  th e n ear fu tu re th rou gh  
in creased  screen in g participation  in  Yokoh am a C ity 
an d  K anagaw a P refectu re, an d  th en  follow ed  by a 
d ecrease in  th e p revalen ce of C IN  3 an d  in vasive cer- 
vical can cer in  th e d istrict. 

Th e lim itation s of th e p resen t stu d y w ere th at the 
d ata w ere obtain ed  from  on e lim ited  m ed ical com m u - 
n ity, an d  th e collection  rate of th e qu estion naire 
d ecreased  to 57.6%  at 2 years after th e stu d y partici- 
pants’ vaccination s, becau se m ost of th e participan ts 
w ere you n g tem p orary staff m em bers or stu d en ts. 
N everth eless, th e resu lts sh ow ed  th e p resen t statu s an d  
attitu d es tow ard  cervical can cer p reven tion  in  you n g 
ad u lt w om en  w h o h ave som e m ed ical kn ow led ge an d  
received  H P V  catch -u p  vaccination s. Th is stu d y su g- 
gests th at u rgen t d rastic ch an ges are n eed ed  in the 
cervical can cer p reven tion  strategy for you n g ad u lt 
w om en, w h o are old er th an  th e targets of th e national 
H P V  vaccin e p rogram  in  Japan. 

 
 
A ck n ow led gm en ts 

 

Th is  stu d y  w as  partly  su p p orted   by  2011  &   2012 
G ran ts-in -A id  from  th e M in istry of H ealth , L abou r, 
an d  W elfare of Japan. 
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