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Directions for Muti—institutional Cooperation in Follow—up

Management of Prostatic Disease Screening for the
Low-income Group in Gangwon-do

Sungok Jang*, Jongseok Lee***¥

* Korea Association of Health Promotion Gang-Won Branch
** School of Business Administration, Hallym University

<Abstract>

Objectives: This study aimed to investigate factors related to prostate disease and follow-up procedure on health examination program
in Gangwon-do. Methods: The studied population was 16,501 male aged 40 or more, who underwent screening tests for prostatic disease
in 2011 health examination program designed for the low income residents in Gangwon-do. The screening tests included prostate specific
antigen (PSA), international symptom score (IPSS), and maximal flow rate (Qmax). We conducted chi-square test for trend, two
independent samples t-test, and binary logistic regression to find out the relationship between prostate cancer or benign prostatic hyperplasia
and risk factors such as age, PSA level, and IPSS. Results: The number of subjects who turned out positive for PSA level (> 3.8ng/ml)
was 971 men accounting for 5.9%. The result of post survey on them showed that 511 subjects (52.6%) got the urology check-up: 156
(30.5%) were diagnosed as normal, 286 (56.0%) as benign prostatic hyperplasia, and 69 (13.5%) as prostate cancer. The detection rate
for prostate cancer was 8.8% when PSA level was between 3.81 and 9.99g/ml, and was 30.6% when PSA level was more than 10.00ng/ml.
The rates of further testing varied depending on the communities from 26.7% to 68.2%, which was mainly affected by the role of local
health center. Conclusions: Our findings indicate that enhanced quality control of local health center and empowerment of screening agency

would increase the effort of coupled institutions between public and private sectors.

Key words: Multi-institutional cooperation, Follow-up management, Prostate disease screening
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URbH o' AR Sl #ARCl 543 A Hwang, 2009). A9 AAFHe = Bl FHFH o
52 4% e ez Aol e el =2 A W A I Rl xAAE Fotol BEHe
< 7 AEAARE dudth AZARIA AFFE o] ERA Y 4 lTH(Park et al, 2006). ¥ AT <
219 248 3] “129 YA (wle of halves)' O AHH £ 20113 ALES 2> F APAES HAAANY S
o adstad AWl Ad A S8 /9ol flvtE,  tidoE ASd dHE Ak, HIAY S At
Axigto] 2pilo] Sl S AT T AR AA Y 1/4) w3 FEFAR] EAAAES HBOE AR AR E
tho] A5 E S8 WHE eetal, 1 ANk AA Y 18 7 FRU|He] P =28t aA sk stk
o] dAZQl E¢xAo] dr}. A= 18%o] A AL = FAEE AAA Ao ALs5So e F2A3A
F) AEde FA Ha, A 78 WAETE 9E 29skal Atk 200336l A g Eohssol
Z o] th(Scheltens, Bots, Numans, Grobbee, & Hoes, 2007). W TJd AR OS2 A28l 20073 9l= AP A& o] F715
ghx G AL o|FRARIAE et FUHA AL, 201090 FHASE TFE AT A WA A4
ZA7F 9938t ol AR E Bl AHAES 2 & = 187 A AFA T AEFAFIAE 129,
=4E @4 d. Y3 AZEATFAA B 50% ALSETe 28HE

SHAIE felvet ARAIANY S 2 AAsagel B ska ok AR Y] FAAE AYFAER 2okt
33k 23 o] jlof, ARl o] FIHAQl Aol A #eE]  [Figure 13} 2Tk
£ 9% A57< JHYge] FE3HATHChoi, Kim, Lee, &

* Comprehensive planning and budget supporting
Gangwon-do * Checking-up and evaluating the overall performance

* Balancing and reporting the working expenses
* Local-level planning and budget supporting

Local government * Selecting the screening subjects and promoting the program
* Follow-up management of subjects needed further testing
* Planning and conducting the screening test

Screening agency * Noticing the screening results (individuals & local health centers)
* Evaluating and reporting the overall screening outcome
[Figure 1] Implementing system of the health examination program
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PSA, prostate-specific antigen; IPSS, international prostate symptom score; TRUS, transrectal ultrasonography; Hyper, benign prostatic hyperplasia.

[Figure 2] Prostatic disease screening program and follow-up management
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0] &3} Lee et al. (2002)3} Lee et al. (2009)2] A x}ol| w2},
PSA 4% 3.8ngiml ZHALEC tiste] G4 #AH S shTh
ag]3 PSA FE9 AL AT AWE Cobas e 411
analyzer(Hitachi, Japan)7} AH&-%| ST}

PSS i doll thgh 77 HAEd=o 2 ZHHUT
=5 52 Fof ToE s AE A fEA O] Qe
TAAY A FEEE AL S0 FHAA e &
o] 7153k WS F ST Barry et al. (1992)] A|<tel
71z3l 70 2] A Aol whet 0732 7 F(mild),
8~1942 FS(moderate)T, 20-358-2 FF(severe) T 2Z
TS & O AWAJ v ndEHE Betetr] He &
S AABIAET, YO R Ha1 840] 15misec
ojstold, 2 ZHA S AT Yok AEHAE AT A
H|Z Flowmaster (MMS, Netherlands)©] AFEEoH, Q4
HIAY A4S 98 HAdgk(cut-off value)2 A#ol e}
40-59419) 739 18mi/sec, 60A] ©]73 13mil/sec .2 S+t

A Ao g FH2AbE 12 A £ 7139
S 913 AoE A, FHE ZAE Y& 23
A Age] dg 52 &FH PPste] o] FojH
201219 3L HE 697HA PSA 4A ALY 23 AR 7
of o} HxlA e thgt AstzAre} §A, nH At oy
& F7HEZE ST 53] 22 A veHA F
PSA 0] 10ngiml ©174Q) AHES #F s TR
ate] ol 5o gk MK Y E At HF A Y
A2 5l g delzAle 20129 9 7TRFH 20
M 2577 FRE A, 2AR AZAEE Folaat A

HLE2 A7 E(cross check)E A A SFA T

3. _E_A-II:II-I:H

o-d
7B AFE ALY Wrsd el e Hd + £59
ZHmean + standard deviation, SD)’ 2] FEIZ M3 MIFE
o e =7 BEE(%)S AT BT

4550 BAAS At AeA WAL S $93t,

FA19 ol B Fhol Al 7 &4 (chi-square test for

A =HEE t-7 4 (independent two samples t-test)©] AR-&
Houoh 221 APAgH AGAAu o)l ek 58l
9 A dFEs Hrlshr] fsiA ol 2R 2F 3
HAE4(binary logistic regression analysis)S 4~J3}ATh &
AEAE 9% ZZ IS SPSS for Windows version

20.0(SPSS Inc. Chicago, IL, USA)S A&ttt

. A2
1L A% 2% 1A FAE

A 187) A 23 AR FAES 2 AYEH
A ABHE <Table 1>9F 2t HA A 23+ 4 A&
B 52.6%971%8 F 5118)°ek 22k A3 2
J9E 2 AHRA H3 682%5E HA 26.7%7HA] L 2
17} 41.5%0) 23tk BAL 682%=2 /M w43, 1o
9]
<
el

N

o

otk AA, 4, agx dY9] 23 AR F4E
30% "Rkl itk o Yol Qe T AYLe BF 23
A FE0] B 52.6%E A3t g ol gle
Ao g2M 23 A7 FHE] HIE FIse AYL H

23 14 270 AYelUth

22t A7 FAES PSA ol et 3.8-9.9ngmiQ]l Hh
Z} 10ng/ml ©174%] JEOoE FHiEste] AuRH HAH o
E 10ng/ml 01’3 o] FHEL 66.5%Z4] 3.8-9.9ng/ml
A o] 498%H T =9tk AHEZ = S Y F
A AGE ALE YA ZE A A PSA 71 10ng/ml
o]l ko] 23} AR FHE-E 3.8-9.9ng/miQ] FHe] &
AERT U 10ng/ml 0142 A 22 A 45
S AR Au A, HA3 100%04 HA 25.0%7HA 1
o]zt 5% gdteh B, 3, 283 L2 10ng/ml
ol ke 23k AZl FAEC] 100% AT FeFy Aol
A= AHE 10ng/ml o732 Jte] 22 A FHES 2
T Hd 66.5%E H3SAT



<Table 1> Percent of follow—up testing by region

Target for Men who got Percent of
follow-up testing follow-up testing follow-up testing
Region (A) (B) (B/AX100)
PSA level (ng/ml) <10 > 10 Total <10 > 10 Total <10 > 10 Total
1. Pyeongchang 18 4 22 11 4 15 61.0 100.0 68.2
2. Donghaea 062 7 69 38 7 45 61.3 100.0 65.2
3. Youngwola 26 9 35 15 7 22 57.7 77.8 62.9
4. Ganneunga 118 22 140 72 16 88 61.0 72.7 62.9
5. Sokchoa 45 10 55 24 10 34 533 100.0 61.8
6. Wonjua 104 31 135 56 20 76 53.8 64.5 56.3
7. Samcheoka 79 9 88 42 7 49 53.2 77.8 55.7
8. Goseong 21 3 24 11 2 13 524 66.7 542
9. Chuncheona 97 22 119 45 19 64 46.4 86.4 53.8
10. Taeaek 43 7 50 20 4 24 46.5 57.1 48.0
11. Inje 17 2 19 8 1 9 47.1 50.0 474
12. Hoengseong 28 7 35 13 2 15 46.4 28.6 42.9
13. Hwacheon 25 5 30 10 2 12 40.0 40.0 40.0
14. Yanyang 21 5 26 8 2 10 38.1 40.0 38.5
15. Yanggu 8 2 10 2 1 3 25.0 50.0 30.0
16. Jeongseon 27 4 31 8 1 9 29.6 25.0 29.0
17. Hongcheon 40 13 53 11 4 15 27.5 30.8 28.3
18. Cheorwon 25 5 30 6 2 8 24.0 40.0 26.7
Total 804 167 971 400 111 511 49.8 66.5 52.6
2. 2% A O{50]| CHEH P&keol A ARA, p-Fhol 86302 FAFFE 0.1ME A
7h b E AL 71748 4 QlTh oA Aol

27 A7 7 AR tigk FFalS getsr] 3 2 2750 ol EAEA btk 23} 27 o Ho|
TAHECIA NTAAHARAODA SAL VL ge o goo ay gwe Mnane, FHRARe
i e ’3; :};T::l;;i }:10‘3?%;3% j;* ji j:; DMAZA MEARLE 701742} Rkt AT o

e ’ © A . 23 Hatolo] 3t SHRE +AA AR, p-ahol 826C
o1& AT 52.1%, S0t 50.0%, 40t 444%2] oI BB o o 61z 50141 <= 1o Faro] BT B
of S7tel W FHES S7F &2 Th A td Aol o 27ve 2= 99T
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<Table 2> Predictive factors in the status of follow-up testing

Whether or not to undergo further testing

Yes No Total
n =511 n = 460 n =971 p-value
Age group (years) 0.863 °
40-49 8 (444) 10 (55.6) 18 (100)
50-59 37 (50.0) 37 (50.0) 74 (100)
60-69 179 (54.6) 149 (45.4) 328 (100)
> 70 287  (52.1) 264 (47.9) 551 (100)
Mean + SD 70.04 £ 7.81 70.17 + 8.81 0.806 ¢
95% CI (69.36, 70.72) (69.37, 70.98)
PSA level (ng/ml) 0.002 °
3.81-4.99 Y164 (49.2) 169  (50.8) 333 (100)
5.00-9.99 236 (50.1) 235 (49.9) 471 (100)
> 10 111 (66.5) 56 (33.5) 167 (100)
Mean + SD 9.67 + 13.11 8.18 + 10.76 0.052 °
95% CI (8.53, 10.81) (7.20, 9.17)
IPSS level 0.049 °
0-7 $263  (50.2) 261 (49.8) 524 (100)
8-19 191  (54.1) 162 (45.9) 353 (100)
20-35 57 (60.6) 37 (394) 94 (100)
Mean + SD 8.95 + 8.00 7.61 + 7.34 0.007 ¢
95% CI (8.25, 9.64) (6.93, 8.28)

Note: PSA, prostate-specific antigen; IPSS, international prostate symptom score; SD, standard deviation; CI, confidence interval.
* Values are presented as the number of subjects with the percentage in parenthesis.

® Statistical significances were calculated by chi-square test for trend.

¢ Statistical significances were calculated by two independent samples t-test.

<Table 2> A & 4= &= M9 PSA 0] 2 ¥+
U= 24 AR FHELS U =0 Z 10ng/ml 0173

o] FHEL 66.5%2 7HE ¥4, 5.00~9.99ng/m
2 50.1%°] 3L, 3.81~4.99ng/ml TS 492% 0.2 7
FHES BYTh PSA 722 ZVH wE £4E St
Aol ot FholAlg ABAH, FFE 0.010M (-3 =
002) ‘“FAI7E gtk AF7HEE 7148 5 gtk g

FAANDEEY PSA BHgE 9.6Tng/mlZA HFAAR
o gkl 8.18ng/mIETE =9k}, o]2dt Hatol=
rE 005 M (-7t = .052) BAIALE 7FoJ3HA] 34T

IPSS W 23 AR FHES ARRH F57(20-35

~ =~

o] 60.6%2 7 =9tk IS 08 FEEF(8-19%)
o] 54.1%0°] 1, AZT0-74)°] 502%=E 7F4 Yok} whet
A IPSS 0] 2 MFUTE 23 A FHE0 U &
ek ol@d FAo tdt FtolAF HAAZHY, FFE
0.05914 FAI7} itk & AFTHEE 7148 4 ATkp-#
=0.049). 22} 4 o Fo WE F e PSS Hit& Hl
W R, FHALGE 8958 02 A H|FHARE 7,614
B} w4t o] @ FiAtole FoFF 0.0590 4 (p-3k =
007) BAAoE FoJH3l ZolYth



<Table 3> Logistic regression results for predicting prostate hyperplasia or cancer

Hyperplasia Cancer
B p-value Exp[4 B p-value Exp[4

Age (years) 0.004 0.755 1.004 - 0.005 0.789 0.995
PSA level (ng/ml) 0.633 <0.001

5.00 -9.99 0.098 0.639 1.103 0.582 0.136 1.790

> 10.00 -0.128 0.614 0.880 2.017 <0.000 7.517
IPSS <0.001 0.041

8-19 0.527 0.006 1.694 - 0.466 0.113 0.627

20 -35 1.126 0.001 3.082 -1.269 0.025 0.281

Note: Hyperplasia, benign prostatic hyperplasia.; PSA, prostate-specific antigen; IPSS, international prostate symptom score.

%**HIHJZA Q=geloZ A dA5F pSA MY 3

AAFE FYFE 005904 EAACE F2]51A)
, IPSS HT«I ATe o Hel3d
BASA S o IPSS 71 A5 (0-74)l s, &

(8-19%)e APAdnIthZe Aol 1.694uolL F
(20-357)2 3.08280 Tk APMGo =910
S A3 PSAS} IPSS WF9 AFE fo
SAACE Folstdnt. AR IPSS
], PSA
ol Hls| %
a8
T ST vlE

22z 0
TTo= %

Itk A% 3 PSA

)
o=A 4
T 0.0590 41

0} O 3
huy

-

&
l.

NOH >

off Ml M o

=
Rl
=T
o =
=

Alskel<

TF 10ng/ml ©]73<Q1 Hh2 3.81 -4.99ng/miQl F
AP At 9ol 7517011 Ao 2 vERGT)
AR PSA FES FAAS W, IPSS 7€ TF
ARALe] Aol 02818 AT

>
ot
>
W
i
2
=
o}
ol
e3

PSA =4

uk g xl%ar»e— B N

CRERS olo = A
ke *}%bl H] Z(<Table 4>¢] “A/(B+C)” g Fx)ola
OE st 22 A o2 A 224 AKbiopsy)7HA 3
3 AMLE F o DA E(<Table 42 “AB” & FZx)o|t}

ARl = A 22 AAE B2 2 AFER 2FE &
Zbol| Hlal FiF o g v ZTES Kol
AARAE T AAE o] ARS FE & vlste ‘&
o] ZX](positive predictive value)’ =

SAE PSA FARAAAE T ARFAG A2
AR T o4l qlo] AAXAAANE TG =

& AEES otk



106 REAERFSGESES H30% H458

<Table 4> Detection rates of prostate cancer according to PSA levels

Number of cases (persons)

Detection rate of

PSA level Cancer Cancer-free Biopsy prostate cancer
(ng/ml) (A) Normal Hyper Yes (B) No (C) A/(B+C) A/B

381 4.99 10 63 91 30 134 0.061 0333

5.00 5.99 8 32 52 30 62 0.087 0267

6.00 6.99 2 13 3 10 37 0.043 0.200

7.00 7.99 7 11 24 15 27 0.167 0.467

8.00 8.99 5 14 16 8 27 0.143 0.625

9.00 9.99 3 6 11 6 14 0.150 0.500

10.00 19.99 20 14 45 30 49 0.253 0.667

> 20.00 14 3 15 17 15 0.438 0.824

381 9.9 35 139 226 99 301 0.088 0354

> 10.00 34 17 60 47 64 0.306 0.723

Total 69 156 286 146 365 0.135 0.473
Note: PSA, prostate-specific antigen; Hyper, benign prostatic hyperplasia.

PSA FRAAA 38ngiml) & F/HANE H2 511W EES A% V2ASE AANSAS 9A AgAAS 13
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13.5% k. 53] PSA < 3.81 - 9.99ng/mi?} 10ng/ml ©17% A& AT 12k A1 F47F 16,5019 F PSA 7| ¥4
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PSA FES 7H thdAE A 0 2 23 AR T Bol
Fodd Ao ZItsrl= ook oy om|ellA Pickett
& Hanlon (1990) 22+ FAA ] thak A2 Q0 RUHT 9
T88E AEsAT

a3 AFAANA Bz} AY of57)He AA=
Sk AElolth AR 19T AT E HelA
59 A 2 dY HizA] E8 *B‘}E} B AFolA
3lo] o = OJ 2 PSS9t &
, Mg pSA #%F% a4 l AATE PSS
(0-75)0ll BI3l, FEET(8-19%)> APAn|d)
] 1.6944]0] 1L FZ7(20-35%) S 3,189 Ao 7
Uebgth 18] PSA 10mg/ml ©1449 He 381 -
4.99ngimiQl Fkell Hls] WP Lol $go] 7542 AL
=2 Yehgt w}am HA4E PSA S5 10ng/ml ©]7331 F
o3} IpSS 7= A3, A d o 57)B
dzx3to o5 1 o gk Zl%zi Mol o] Fold & Qe Al
AE FFstoiof gt
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66.5%2 A 3899ng/m1°l e 49.
2 PSA 5 717 Akl tigk =
O 8 o] FoA 1 Ytk AR S wHdiT shAR
2} % 10ng/ml 017331 Abgho] 56 0.2 o] 59 44 4
T 306%°| 22 178 HAPHAY SAel|s + Stk
10ng/ml ©17%4Q1 ATe] 23} £AES AYEE FHRY,
F 3 100%N A A 25.0%7FA 1 2ol 7} wll¢- ATk PSA
71 1@ thd 24 FAEC] B2 AYEA B
Azt AY97|8E o g o
g} g5 9] AH 23 AR S Fuste AlEE BT 5
AR 53] 22 AW e 9%
N AHES 22 FHEC] B
BALe AHoude dY9 FoAE Y53t= Aotk
H3 AZAL S 3 17 JHAAE FAH A &
O, o] FFof Qo] AEAALY] 2 Fo ot of g
o} B4 d3ho] A S 9% AEAAE URE FHoF
9} S FE TAA I h(Rosner, 2011). AHHY A}
20%= PSA S 2.5 - 3.9ngiml2] W3l 9171 wlEol PSA

AAE 25ngml2 FFoof e FAZ U

N e rfe 12 ot

(Catalona, Ramos, Carvlhal, & Yan, 2000). A&X] & &
.Q_/H O%‘.:. VAN = ]ill-l:ﬂ ol:x-l E.‘E. %7}-01.‘_‘:. 7)-\]

ot AYAhs Frlstr] A 2AAGA =
b 9 o5tA ol
=3 F5 stoll A= A
Cokkinides, & Eyre, 2007). & < A
A2 AAE AAFoEA, O A0 Y B
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2| &} 74 = 7t
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/\]71 2= oh;].
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B2 e Q F(selection bias)e] 7HaAdo] AT FAAAT
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