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CHAPTER |
INTRODUCTION

1.1 Problem and its Significances

The Endoscopy center at Siriraj Hospital has a high number of visit about 8,000 -
9,000 per year - with the-use of biopsy forceps in major intervention of about 4,000-5,000
sessions per year. This shows a high value of caest burden to the hospital and different
performance of biopsy forceps when used.. Endoscopy Center uses two type of biopsy
forceps; disposable andreusable when a doctor needs a biopsy forceps, he does not specify
of which type is to_be used. Different types of biopsy forceps have different purchase prices
and high costs disposable about 1,500-3,000 baht and reusable about 8,000-14,000 baht.
Now Endoscopy Center does not have a palicy in implication for using. Many endoscopists
believe that disposable forceps are more expensive than reusable ones per one use (Rizzo,
2000 and Kozarek, *1'998}__'. Normally, endoscopists must weight or look at the three major
considerations in the decisiop to. choose which kind of forceps for routine endoscopic
procedures: the cost of the b'iopsy-forceps. the-_“s;aféiy or the risks of transmission of infection
and function or performance.-of eperation (Kezarek, 2001; Rizzo, 2000; Yang, 2000; and
Gardon, 2000).In addition, the reprocessing of the equipment /must be aligned with the
established guidelines standard by FDA or protocol. So, this study concerns and compares
about cost and performance of the two types of biopsy forceps. Disposable forceps is used
once and discarded ; therefore, it is more expensive than reusable forceps. The use of
reusable forceps includesireprocessing costs sueh'as cleaning supplies, labor cost, material
cost, etc. We should calculate to see the cost of this price that is the burden of the hospital.
Costsis: an important issue in product (biopsy forceps) selection in today's managed care
environment. However, cost considerations must takes performance and safetyr into
consideration as. well. Because: biopsy: forceps is" the ‘most ‘ecommon accessory. used in
endoscopy., It's crucial to study more'information and consider the best solution, the one with
lower cost. Now we don't know which type of biopsy forceps is more effective or valuable in
using. So, we would like to know the cost and effectiveness in terms performance of biopsy

that use in one session between disposable biopsy forceps and reusable biopsy forceps.



1.2 Research Questions

Primary Question

Which type of biopsy forceps: dispe le or reusable, is more cost effective at Siriraj

hospital. ///

General objectiv
To evaluate ¢ > biopsy forceps and reusable biopsy

forceps at Siriraj hospital.

}' : .“,'
Spis @ob. e :
1. compare-ithe cost-of a DIOPSY SesSIon-periorm-wi @DOS&HG and reusable

biopsy forceps/at S ) _'_\

2. To (compare effe ession pﬁrm with disposable and

reusable biopsy forc ps at Siriraj hospital.

ﬂwﬁﬂﬂﬂfmﬁﬂ?ﬁ“&a‘“

1.4 Scope of the Study

RIaInIRIINIINY

gastrointestinal disease by Endoscopy. Siriraj hospital sets up this center in 2006 which
includes two major departments from medicine and surgery. This center have 9 operating
rooms, waiting room have 12 beds and recovery room have 13 beds and must take care of

patients before, during and after endoscope and working around 24 hours. The center’s target



is to be a one stop service and training center endoscopy in Thailand. The center consists of
many specialists and health personnel to coordinate the work: 10 medical doctors, 10 surgical

doctors, 2 anesthesia doctors, 6-8 trai ctors 6, 14 nurses and 16 nurses aid. From the

beginning, the Endoscopy ber of visit; about 8,000 visits in 2006,

8,700 visits in 2007 and 1C ions and diagnosis follow this data:

Intervention Gastroscop p : Xl moid, Dilate esophagus, Rigid

s compare between cost of

disposable and r ' that sk : 1a e or worthwhile or look on a
economic point of vie - metf Vs \. 2ps. The manager of endoscopy
center just to plan - ity inst en. control cost of reprocessing,

know opportunity cost ) arran | eth . Then present true cost and

administrator of hospital show if":-"".";'";“ fectiveness of two type biopsy forceps to
TN IN T

change policy about management t the | x\’- it.creasing cost saving for hospital

to use anotherside. Moreover it has point inside externality impa Qallh of personnel and

environment ‘1 ction.

ﬂumwﬂmwmm
QW’]@NT]?WNW]’JVIEJ’]QEJ



CHAPTER Il

e

et ndl

"tNation and treatment in

the medications is using a tool

214 End"s:-_"/ 9

The mos

gastrointestinal syst
international forum for the

nology appliance widely

y physicians and everyone

el ife Qmany organ ex. colon
7 prp———|

cancer, liv _oJ_:_nc& -;__'_"‘ i r_s_!*_ tatistic cancer of Thai

— N a
people both sex, male and female astrointe;ﬂjfl is high level. If use high

technology to early detect it's decrease rate of cancer in gastrointestinal system. It's show

mo ice need. E C i trointestinal i m ral diagnosis such
asﬁu@sm' %m‘% lo Wi:g}ﬂeﬁgtﬁc Cancer,
Recq.’:ancer, Hepatitis, Corrosive, CBD stone etc. These diseases have been clearly as the
; result of the easy and repeated enﬁscopy and biopsy: The accessory for endey in
R siniidwid v i en dsdmine

q opsy, gold pro nd biopsy forCeps etc. Especially, biopsy f the mo
accessories used in endoscopy and frequently for used in gastrointestinal endoscopy. (Yang,

1994 and Fireman, 2006) This instrument important for patients and the doctors because its

used to cut the little tissue at internal organ of gastrointestinal tract i.e. stomach, colon, ulcer,



polyp and many locations that endoscopist suspect for direct in diagnosis and plan to right

treatment further.

"Biopsy forc
| —

Blopsy forceps is the important
--——'

instrument. Which W Wtie tissue in gastrointestinal
tract e.g. stomach to fi icobacte - ri) or some unusual tumor and

forward to the : i f biopsy i ing through endoscopy,

opening and closi ing-a biopsy tis ulling it back easy, can

gt

y i 1
WEES 2 12

(Fireman,2006). The design or-characteristic ©

ceps for obtaining biopsy specimens has

rapidly developed into maljy)"gﬁ"!ﬁ%@ y itable for used. It's have many shape
followed o 2 e, ‘alligator shape, ellipsoid
b@r  of manufacture fal

reusable made oﬁitai eps available in both a reusable
| il
biopsy forceps -and disposable biopsy forceps form. Reuse anuisposable biopsy forceps

are both widely ‘a for use in gastron inal endoscope units and especially

: um HIATHHIN G

the w d so disposable biopsy forceps have big market as cost effective, convenie use
& a

4R ST TINYINE

care setting. An ideal accessory would be a disposable accessory that is priced very
competitively so that it is affordable even in the developing countries. Yang (2000) explained

about some the ideal biopsy forceps for Gl endoscope would



(1) provide adequate tisst:e specimens for histological evaluation

(2) have no mechanical problems

(4) allow no possibility of cross-

(5) be inexpensive. \\
Biopsy forc@e
| ommm————

disposable. This is some ith i it previeus study explains. First, advantage of

(3) be easy to use J

disposable biopsy forceps: Di 0SCOPE N ed ccessories were developed for
said Disposable biopsy
forceps have beer i S € ». ffe ent, and safer to use than
conventional forcep ‘:; disposat are sharper than the reusable
forceps. Reusa _ ith repea mechanical cleaning. In
eps are likely to operate more

smoothly and rel bl.y ause they are used only once.

There is another adv; : sten’l ere is a very small but real risk of

transmitting infection witk : e the most zealous efforts at disinfection.
Py
In summary, he found that the ‘Use of disposabl eps provided more adequate biopsies for

a study of mucosal proliferat W ,

that the mec@ i

isposable forceps were sharper and

o provide an added margin
ko)

uced technician time

balance the modlé'sé inc en ﬁ:) mentioned disposable
I |
accessories provide greater variety, complexity, and utility. They a cost burden that may

be acceptable wher‘hﬁwces are difficult to rﬂess The use of disposable endoscope

it Nan am::;:;

waste disposal. Fireman (2006) relatetvjsmg disposable bw forceps eliminates t

qmmmmzr WIINLTRY

cumulative medical waste. There is increasing interest in the use of reusable accessories and

&

reprocessed single use items because of concerns over health care cost, cost-effectiveness,



and environmental contarnination. Although use of disposable devices helps reduce the
potential risk of cross-contamination and spread of infection, there remains the factor of cost.

The reprocessing expense some studi s not include labor, materials, or side-effects to

inf yerilizing solutions.
i @m reported of Kauzuei (2000)
d

=

health workers from the high |

biopsy forceps only disposable biopsy
forceps. This mark i z 2 and. e Purchase price. Many
disposable are Ner p . ara cusable accessories. This table

t| \‘ specific accessories.

Table 1:Guideli ; : pe accessories. The factor to consider when
N .

forceps are va acquisition cost, reprocessin
P 43’/5‘ q p g

expense, instrument peférmance and risk of mission of infectious agent (Yang, 2000).
5 “;\‘.}4\‘{\‘»‘“ : -
Reusable have high purchase price-and cle: ost which next topic just only focus on

reprocessing.

Stent retricval forceps

Sochendra stent retriever -

Colonoscopy
Snares

Forceps




Data from : Report of the Working Party of the Endoscopy Committee of the British Society

of Gastroenterology on the reuse of endoscopic accessories.

o !////

The method g dewce ng standard form of institute,

———‘
The American CDC descripti edic_, device g

r level disinfection thus,
level of disinfection is low
rane, non-intact skin and
definition g contact with penetrate skin,

: ion is sterilization. Defines in endoscopes,
(/l s

) - ’ ;
being equipment used acrebS RSt
endoscope and requiring 495 W‘nﬁ

which perie Fhs . hergfore, should be sterile. It

branes, as being semi critical i.e.

ypsy forceps and any other accessory

same with OUS researc reman (2006) said major concern j reuse ¢f endoscopic

accessories coniou
function satisfacti

Disease Control ar‘ Prevention (CDC) describe pment as non-critical, semi-critical and

Qﬁ L8 [ 3n 1 s b 1o e

icobacter pylori, Salmonella, spp., Pseudomonas aerugenosa, Stron loides

QRIS AV TN BT

It interesting in some point about this instruction inside safety. Data from many

LN
ro y of the equipment perform its

after reprocessing use and sterilization. The'Mnited State Centers of

researches ago show is the same detail about the biopsy or suction channel of an endoscope



is not sterie and the gastrointestinal tract is certainly not sterile too. Kinney (2002) showed
that sterile single-use biopsy forceps are highly acceptable to contamination during passage
through the accessory channels of adequate cleaned endoscopes. Fireman (2006) indicated
maintaining sterility of a device that I y the biopsy or suction channel of an
endoscope is impossible be e the e ) ry handling, the endoscopy suite

and the Gl tract are net-sterile, The la dat ei (2000) reported endoscopic

accessories direW\’ : on-if-they are not cleaned and disinfected
compleyely. Because it 18ing steri yforceps through an un-sterile biopsy
channel of the and accessories should be
disinfected com ntamination remains an
important considerati 5€ right of.s iitable meth ning instrument i.e. Showed
the proper cle i .e. a nut ak i y aldehyde is effective in

safety in Gl endosco
many institute which establish in

| | 4’4(4\‘:(‘(,. : | |
many country which consist “the current pe of regulatory agencies and professional

organization on reproces Jm—ﬁ%dﬁéf
standards f(h

endoscope %

and including complying with all
he @hod to reprocessing

— ,-d
Il i
1. The Society &JastrointeStinal Nurses and Assistants (SGNA) M

2. American somety‘omtromtestmal endosco GE)

:frids TAHRINHING

5. Th merican society for testing anematenals (ASTM)

q IS UBANYA Y

8. The Association for Advancement of Medical Instrumentation (AAMI)
9. The Association for Professionals in Infection Control and Epidemiology (APIC)

10. The Center for Disease Control (CDC)
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This is exarnple of the manage from Germany, Heudorf (1999) studied about the
reprocessing, it strictly to control the reprocessing following protocol. The aim of study was to

practices in a German. The survey investigated

examine the current endoscope reprocessin
compliance with German guideling VL sessed using a checklist based on the
recommer.dations of the Germ sludled 90% of private practices

had adequate stora s Sterilization of endoscopic

oscopes after reprocessing. So the

checklist cleani i ihes may be anothe rin the potential risk for

ts such as Helicobacter

biopsy forceps.

For th Thailand, the reprocessing in

Endoscopy Center ir ita wi g inte tional guideline and The forceps are

Administration). National ancym.t@pgdoph ideli commend that a standardized protocol

consisting ?f\geaﬂ[f@, ﬁ\ d be used for the
)
reprocessm% n order to reduce the risk © jansmission of iniection

(Rizzo, 2000). F« step | 4s frome many country or up on
endoscope unnMapply but involve just keep the same standaMThese are many studied
about step reproc‘swlart at Kauzuei (200 died reusable accessories should be

. brrdwyiri PINHRT

the n patient must be strictly proh?led All endoscope accessories that come in 0 tact

o ST IV TRE

cleaning technique i.e. a 20-minute soak in 2% glutaraldehyde is effective in disinfecting
endoscopes and in eliminating the infection of pathogenic Gl flora when using disposable use

biopsy forceps. Fireman (2006) presented the reprocessing technique about lumen devices
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involves flushing cleaning fluid thiough the lumen. The reusable biopsy forceps have lumen of
the biopsy forceps is open only at the distal end so flushing is not a perform option a cleaning

step by flushing detergent and rinse wa t rough their internal shaft. Attempts to clean the

/n or suction fluid for drying fluid through the
in addition to Fireman (2006) to

biopsy forceps by flushing and sp

lumen it useful to decrease the

analyzed reprocessingst e bio jsyf s 14 steps: transport, soaking,
brushing/cleaning vigoro insing, rasonhleawiimd testing, inspection,

ported reprocessing of
tep to differ from Rizzo,
transport, soaking, ‘ __‘ . ultrasoni i inspection, drying,

lubrication, rep i ization, franspc aration for use. Heudorf

reprocessing as washer

the number of endoscopic

e 0 :ajldoscopes. leading to

Th

risk of recomammeﬁtion,a:ﬁ-“_ ' S peﬁjﬁ

assisting two , personnel had Not received any spec

er reprocessing and the

training in endoscope

reprocessing, so spéluurses were recommenw There are two protocols being outlined.

"‘ﬁ KA TR NG

steps e:1.Inspect for deformity an?dlscard if defectwe 2. Clean in running w. 1e 3.

RIS, TSIy

10min. 9.Rinse. 10. Air dry (overnight). 11. Place in peel pack. 12. Return to stock. Centre with
a high endoscopy load have 11 step should follow the following protocol: 1.Inspect for

deformity and discard if defective. 2. Clean in running water. 3. Presoak in detergent enzyme
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solution for 10min. 4.Rinse with water. 5. Clean accessory by ultrasonic cleansing for 10min.
6.Rinse. 7. Air dry. 8. Place in peel pack. 9. Sterilize using a steam autoclave or ethylene

oxide. 10. Aerate for 24h if ethylene o

i I} ed. 11. Return to stock. Then Catherine (2001)

focused method in centralized steri / ble material at her institution and the
mechanization of the di 5 % her and autoclaves had an effect
on the low cost of steﬁ%gr stuc&but focus the criterion for chooses
W best achieved by paying

manual cleani diately * ' step. Then soaking the

reprocessing method Ri

attention to basic. Washi

soaking solution ic agen will digest and dissolve

proteinaceous and ants. Ultrasonic cleaner is
considerably It is important that the
accessories are ¢ ' g to sterilization. Making
adequate in ultrasonic nt essence should be practice

in the spiral of biopsy nportant to support cleaning is ultrasonic
cleaner according to Kauzuei" aning is best method by paying attention
to the accessory that after m—W/ o] e to basic for the accessory after use.

If these sec(ra&nsf* @on of the disinfectant
-
solution. The& e, iccessory immediately” after use is a important

step. A soaking-sélution should opy ﬂe or unit for immediately

f
presoak or |rnrnePL|on of accessories. The soaking solution should contain an enzymatic

agent. The cleane est and dissolve prc@ceous and mucous material and any

i mmﬂm 4 1 1 0

shoul e rinsed with warm water, be?use some enzymati solutions may impair theﬁwty

o RS S S L L AL D

to remove mucus and blood that has been deposited in the spiral structure. Ultrasonic cleaner
is ample more effective for such spiral structure based accessories. Most accessories consist

of a tip section, a coil wire section and a control section. It is particularly difficult to remove
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mucus and blood that get into the coil. Therefore, it is important that the accessories are
cleaned in an ultrasonic cleaner before sending to sterilization. (Kauzuei, 2003). In part
sterilization is important because it’s step make sure that sterile. Sterilization is defined as the
¢ 'L al spores, and is accomplished with either
/ % ), the accessories should undergo
sterilization using ethyler tﬂ%‘@t it is an effective agent. For
is required. The efficacy of

—. ’I —
ETO sterilization 1W = \T ———

any disinfectant is de anism. This requires effective

process of killing all microbial li

heat or ethylene oxide

removal of all visible d els, [ bly of some instruments. The
. ccessory using liquid
disinfectants necessi ization p cess, | need for gas sterilization or
a longer time, it is not

generally used for ilization. For ETO steriliza R‘ b

O ective, complete drying of

efficacy of ETO sterilization.

| involved. Autoclaving is a

Residual gas poses dan for p W- G
4‘?“\0 oY
eliable sterilization ef

1 shor e. However, it has limitation i.e.

eEtEaer
some high pressure and higF. lemperature are used for autoclaving, it is not suitable for

Ay 7/ )4

objects that cannot wi,ms;gf]ﬁW’, ondit
) . ww o
remained in de
3

esea chers found that residual water

ol . ultrasonic bath with
dhct

» ryjhe device lumen may

decrease the eﬁﬂvene S O d fromauzuei. (2000)
Evide about cross infection in Gl endoscope it just pen if improper cleaning

and not enough disﬁeﬁ procedures, and inappigpriate storage of endoscopes. Infections

for S al recent reports hav hlighted followed, rt (1 assessed reusable

and disposable biopsy forceps, whiclfad undergone the Edard disinfection procwhat

RIRNNIUINRTINEIREY

all the disposable biopsy forceps were contaminated. Kinney (2002) showed that sterile
disposable biopsy forceps are highly susceptible to contamination during passage through

the accessory channels of improperly cleaned endoscopes. Reported examination of reusable
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forceps revealed residual patient debris despite “adequate” cieansing. Residual patient

debris on reusable forceps may pose a risk of cross contamination and the spread of

This researc/;uga(e H_lnv.e's whigh choi biopsy forceps between disposable

infection.

and reusable biopsy forc S valuable. | criterion to decide which choice is

better is the co i ] i previous study on cost
and performance i0 iopsy:! 2ps. jor point in the decision to

choose disposable o T e endos ocedures: cost, function and

safety.

, ; per, Deprez (2000) Studied
"Disposable vers iopsy. f orospective cost evaluation” The evaluation of
costs included purc - ) cleani iemicals, equipment, technician time)

and autoclaving costs in a centralized ste
TS

77 5

versus reusable biopsy forceﬁ&-}&égp' i
whether disposable or reugaﬁ' le. biopsy rCe

- ;-f/,‘vvy "m‘ f

evaluated tP'Le’)ur
N

reusable bi

ek (1996) compared “Disposable
ation of costs” In an attempt to defined
e cheaper to use, he prospectively

af leaning costs of all
- .
un IJ Bourguignon (2003)

ndn'_‘ﬁcopy: a cost-minimization

Al
compared “DispgSab
analysis” it's conclude the use of disposable biopsy forceps see‘M to be effective and safer
than reusable biop‘ &eps with respect to Wisk of infection transmission. A cost-

forceps, th a n (o] d purch price ing als, equipment,

technmn time), and a fee for sterili?tion in a centralized facility. The cost evaluation for

i blesbiopsy. foreepsincluded isiti n eAt' ; fi )
IR I T Ty
q Digestive Endoscopy Unit of the Dijon University Hospital” The goal of this study was to
compare the cost of a biopsy session performed with a disposable and a reusable

endoscopic biopsy forceps. A biopsy session performed with a reusable forceps included its

current purchase price, the sterilization cost and the number of uses. The cost of a biopsy
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procedure using a reusable forceps was calculated as the sum of the purchase price divided
by the number of uses added to the unit cost of sterilization. The cost of a biopsy session with

of the purchase price and the cost of its

2006) analyzed most gastroenterologists
/Mv_ than the reusable type, but they
@ used, the required personnel,

disposable biopsy forceps. Foro‘%&é@\t&uﬁ uate passage through the endoscope,

ease of opening and closing, adequacy of sample, 3

S ) INY,
=) » . :
using an ordingl\ scale Thﬂﬁa!‘p’é‘ opsy S S calculated using the following formula:

ber of biopsy sessionsl Yang (2000) said’A
S .Qdeps in Gl endoscopy”

o
e

ind gverall evaluation following the endoscopy

Acquisition cost plus oc
-
cost and peﬁ&!ﬁﬂ@@i ua

he prospectivelyt easured the

perfo ce of disposable and
reusable forceps. Calculate total cost per se of the reusableﬂzl;‘opsy forceps including
acquisitions cost l‘ ost of reprocessing stablished guideline. Performance was
meﬁ) ug&ﬁeﬂ gf%s (Wdyﬁ ﬂeﬁ. Forceps
malfu“on was defined as difficulty in opening or closing the forceps or in passage of the

forceps through the endoscopic ac&sory channel and was qualified as partial utal.
It

HIO AR IAAHIRE

malfunction of the forceps was defined as inability to open or close the forceps or to pass it
through the endoscope same Kozarek. Kozarek (2001) reported top "Reusable biopsy

forceps: a prospective evaluation of cleaning, function, adequacy of tissue specimen and
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durability” evaluate the form and function of a reusable forceps until malfunction or brzakage
were prospectively evaluated. He have evaluation form which set up subjective nature of
s have grade from 1to 4,

endoscopic grading scales of biopsy forc
4 mean new or like new T

1 mean broken.
Unless Kozarek r t tissug specimen. In.conclusion the reusable forceps
imes with an admittedly

subjective grade i Y- > er i and allow adequate tissue

reusable and the disp able. forceps were obtained from different

~ P2

used only once. Both the re
manufacturers ’\iurmg- the course of th imens taken with the

disposable fT EPS Wi

N
rp en.they malfunction. Danesh

e
ﬂ weight, depth, and diagnostic adequacy of sﬁﬁh:lmens obtained with 16
different biopsy forc&ﬁslgned for upper gastrWstmal endoscopy the methodology use

LRI IS INT

cups. eper specimens were also otaauned using the standard forceps. The standard sized

AT TN

design, and make of the forceps used are not of practical importance, but that bigger, deeper,

because not routf

(1985) compare

and more adequate specimen are obtained by using the standard sized forceps an by

applying pressure at the time of biopsy. As however, the quality of the tissue may depend on
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the sampling conditions at the time of biopsy multiple biopsies must be taken to ensure
provision Of material adequate for diagnostic assessment. But could not detect any influence
of the size, shape and presence of forceps spike on the diagnostic adequacy of the

specimens. This is in agreement with ious study by Siegel (1983) found that larger
standard biopsy forceps obtained specime ize than did standar{ and pediatric

: K]
deeper (with bite sizT. mm;im, imens. As m.zb% aywasno significant Difference in
the adequacy of the speci ined. In addi 1owed that although large forceps

yielded to Som

racy of each forceps did

not differ significa aracteristic or versions of

00) 12 compared gastric endoscopic
forceps (2.3 mm diameter) with
fﬁé s (2.1 mm diameter)
— ; .
z \jcy were obtained with
L . 11N ) .

s tha ore, all of these previous studies
have compared@ndard biopsy forceps that vary in size and found similar result suggest that

larger biopsy force[‘ma provide larger mucosalwcimens. as expected, with no significant

B InEnINeINT

o
Y
forcemare commercially available. Hc?(ever, little is known regarding the influence of forceps

Ol et ipewiviyiiaiafityiaioes

specimens of greater size and depth. These factor alligator-shaped forceps improved the

depth of the sample equal did the absence of a needle within the cup no significant difference

was noted between any of the individual forceps, although collectively oval shaped forceps
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were superior to alligator shaped forceps at colonoscopy. Robert (2002) focused "jumbo”
forceps. The specimens obtained with the jumbo forceps are larger in size than the standard

endoscopy forceps but are also associated with slightly higher risk of bleeding.

,/// , purchase price, cleaning cost,

performance of bvp 'yproceaerformed a E name. The processing in reuse one

time it has high expendi I ost. e ing, cleaning, labor, detergent ex.
enzymatic alco! i Itrasonic ion, wrapping, electricity

etc. Before sterili isi i evice | f adequately, which it use

in area cleaning pitals it has impact cost of

storage and cost of v ion. (Kozarek,2001). Find out

economic indicators to account n----- > hidden of r isable and disposables ex. storage
¢ 7 Ifl 7, =
1 o (o, )P0y
space, waste disposal and pm‘:‘_‘i’ ;

If compare cost tn,.e' /y, fJ n ) it result easy to receive main detail
just start at @h ; difference in purchase price
between reusable and disposable forceps, Current purchast ,. g for reusable biopsy

A T
go g a mgan purchase price of $55
$

rious manufacture. Yang

forceps at our
(range, $40 to for disposable biopsy forceps available fro

(2000) said The acn‘ls E of reusable cost per f s was $415. Robert (2002) reported the

Wﬂ e Hm;m b1 WY Vi 1 T

use o usable forceps was $29.17 ( 50 per forceps times 4 forceps divided by 48 uses).

q IR e AT AN 1T Yaet

biopsy forceps varied from $10.72 to $15.63. Additional cost per use of disposable biopsy
forceps ranged from $3.88 to $8.79. Catherine (2001) reported the purchase price of a

disposable forceps was euro 11.95 (tax included) in November 1998. Deprez (2000) reported
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the lowest purchase price for disposable biopsy forceps was $26.90 in 1997and new reusable
biopsy forceps were purchased each year at a cost of $455 per forceps. Next the important

huge detail thus: Catherine (2001) the cost of

relatively low in absolute values ($ 1.62).

% of a biopsy procedure performed
I&decided to estimate the cost of

ive weight of gastric and

ted to be € 0.03 for gastric

costs of materiais‘}or each o olocol-For instance, collection of

several forceps during the stages of ultrasonic treatment, nnsmgldnsunfection. transportation,
or steam auloclav‘gﬂﬂd lead to reductlo in reprocessing times. Instead of the

B AR

use),respectively. However, these coa'sawngs would be set by the costs of pur

q IR IV TaY

that can be performed in common. Moreover, the limited lifespan of the reusable forceps
which was demonstrated in this study also would nullify the savings of mass processing of

reusable forceps. Kozarek (1996) reported in case per-use repair and cleaning cost of $1.20
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and $3.46, respectively, increasing to $5.61 per use if glutaraldehyde soak was substituted for
steam autoclave. Rizzo (2000) said the reprocessing cost for reusable forceps was estimated

to be $11.77 per use. The total cost e of reusable forceps was $40.94. The total

: /7 er,use. He initially thought that this value

/ rtheastern section of the United

owevs that ing costs compared favorably
-—d

reprocessing costs in our insti

was high and may reflect the
States. He were surprwh:b

| —————

with those reported from as of the on (2003).cleaning $2.28
centralized sterilization f ; all ¢ for a biopsy procedure with a reusable

JJV\‘\A‘ 2 . ,
Kozarek. ($350 vs $455 in Gur_unit) cessing costs, excluding purchase and repair

costs,were $3.46 in the Segjﬁﬁﬁ%}bﬁw nourstudy. Repair costs were also similar
($1.20 vs. $(ﬁ§ per biopsy sessi i

total number@

Kozarek. This cesld be f 5 uyﬂfh quality and therefore
expensive forcepJ(purchase prices vary from $145 to $455 for | andard biopsy forceps).

Most forceps had t‘ iscarded after 3 repal e also evaluated the cost of a biopsy

FHHRIHI WA

his study. With less expensw?orceps ($155 per pl e), cost-effectiveness ww be

4 ANITINN TN IRY

quantities. The lowest purchase price in our study was $26.90 as compared with the price of
$55 in 1996. The principal step in the process, cleaning, is a manual task usually performed

by low wage personnel with high work loads who may receive only minimal training. Next,
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another factor is number of reuse the lifespan of a biopsy forceps probably depends on the
model the functional performance of reusable biopsy forceps ultimately deteriorates with

increased number of uses. The durabilit be extended with care in use and reprocessing.

Each research reported this fac following: Kozarek (2001) studies have

A\ l
indicated that reusable biopsy [ ’%\t after reprocessing and can only
%thou malfus is‘reusable biopsy forceps can be
| ———

e tissue sampling. Kozarek (1996) said a

be used a mean of 1

sterilized and used a mean

disposable forc iscounted ra of uses for the reusable

forceps would rai : _ y of Kozare 42% of the forceps were

sheath kinking, spikes and biomaterial

contamination. Demo increases after 20 uses and

mean number of uses was WW : e forceps. Most of the biopsy forceps
v V Tl

“ modelized u Sj Then total cost and
cost-effectweness- sur . d thi;l total purchase and
reprocessing coggi for reusable biopsy forceps were 25% of lh@ of disposable devices.

Rizzo (2000) calcul total cost per use of ble forceps was $40.94. The per use
-

(B:ﬂ’ RN TN

reporl the total cost of the biopsy aoocedure using a reusable forceps was € 7. 5 for a

R ST INGINE

forceps were also found to be more cost-effective than reusable forceps with an average
savings of $5.94 per biopsy session. Catherine (2001) analyzed reusable gastric forceps were

more economical than disposable forceps.
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2.2 Past study on cost-effectiveness of biopsy forceps

This is recommendation from previeus study that concern about cost. Many detail in

“
t @ aﬁ lysis by use significant biopsy,

each research follow:

Hogan (2008) «

jumbo reusable biopsyewith

| en————
prospective study.lvlai)uiqmo-w

and disposable was $1

to investigated. He designed a
————
forceps per procedure, reuse was $3.27

98% were still function after 2
years. Result ore cost effective than
disposable biops

Fireman ( es @ bic [ ce is study. By he focused on
€ e ore cost-effective than
disposable forceps A_ : d suitable for the larger
r > many sessions per day and smaller
\. sable biopsy forceps performs a

designated number of ires, thus b g \n cost-effective than disposable

. . - /4 o . . .
forceps, which are impossibl S he potential risk of infectious disease
transmission must be taken yﬁaw here he consideration that reprocessing of

S e N

L)

yimization analysis of

1

disposable f@o
B% :

a
—

biopsy forceps. Evalua ani ¢ and fee for sterilization.
For disposable ingluded acquisition and desltruction costs. Finm costs of reuse cheaper

than disposable bi@ﬂcepa. From a strictly ewmic point of view, the use of reusable

FUSINENININ...

reseaﬂ. Result cost of 15 reusable ?opsy forceps from Olympus forceps, 10 gastric was

WIS IR TNy

of reusable include purchase price plus the sterilization costs and the number of uses. The
ratio 75.7% of sterilization costs were personnel costs. The cost of reusable calculate from

purchase price divided by the number of uses added the unit cost of sterilization. Disposable



23

ones taken from purchase price plus cost of incineration. Finally, reusable forceps was
cheaper than disposable biopsy forceps.

Kozarek (2001) studied o able biopsy forceps about function, specimen

and cleaning, 30 reusable bic brand, Olympus undertaken about 1,339

procedure have 1,507 bioi /%o They have mean of use 91 times,
,'no forceps problems about 95%

can be sterilized and

and 5% have technical pr

tive of reusable biopsy
forceps. Total co e, N repair cost and cleaning

costs. It has result, r | C j )ecame cos ive after seven uses, it same

cusable biopsy forceps in
able biopsy forceps are cost-
effective more than r A > i ,," type of biopsy in @ach intervention, for reusable
he used Wilson Cook isposable use S on. om this study, it showed high

reprocessing cost, 11. use p e ac lon cost per use is 29.17$. The total cost

per use is 40.94% which WM
forceps, 35@ In

cost per use of disposable biopsy

at é?ﬁi four characteristics
en \jlg and no rating of

g and receive 2%-12% in

inadequate or

adequate or po l‘ eusable with difficulties was reported 10% (%

disposable not repc‘e isposable provides ad”te sample of tissue more than reusable

ﬁm M N SRS

Gl en scopy. Cost analysis reveale?dnsposable forceps to be more economical er se

A WTERE SUNRIINYIAY

disposable and reusable biopsy forceps in different brand name in 200 biopsy sessions by

48 biopsy sessions) and

use only four reusable biopsy forceps and each of reuse have number of use equal 25. The

total costs of reuse included acquisition add reprocessing costs. The conclusion of this study
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were the costs per use of disposable was $38 and reusable was $58.06, $44.23, $37.31, for

10, 15 and 20 uses, respectively. Costs of biopsy forceps were closely if use up to 20 uses or

after 20 uses were reusable biopsy f c 7 cheaper than disposable biopsy forceps. But

contrast, with the malfunction of k / oreeps just increase if use more than 20
uses. \\

Deprez (2 n the rge ocedure perform, 7,740 biopsy

sessions in 2 yean this tudy We price and reprocessing

costs of reusable biops st125%: : iopsy forceps.

st and number of use of
iferent brand name reusable

1N QI
have brand Olympu & have n DI -. ow different purchase prize

too, reuse equ _ : av \\ x ‘
| LN© \__\

N\
(’2000). Assuming a si ifference in purche e pri een reusable and disposable

$65). Evaluation of costs

e with Raltz and Kozarek

$3.46, respectively, reusable

biopsy forceps became after sev in Qur institution.

on these S e closely inside reprocessing but it
has more detail, th he estimated the mean of
[ Q) sable that different, Kozarek (1996) feporte %n use more than 20
00 OOé';;repoﬂed a mean number

of uses was Q(ﬂ'ﬂes Deprez (2000) reported a mean 3 yea ‘
Catherine (2001) reﬁ mean use 25-150 tlmuach of study that different brand name.

14 H I mwmm:;:zz :

$3. Bauese conflict with Yang (2000?\(33 $37.31 and Rizzo (2000) was $40.94 tha

o 1A NSNS Y

cast of sterilization for Yang (2000) was $16.56 and Rizzo (2000) was $11.77 compared with

times, Yang (2

lifespan over 300 uses.

Catherine (2001) was$ 1.62 and $ 3.46 by Kozarek (1996), Bourguigon (2002) was $2.58. The
different the price of disposable forceps ex. $55 for Kozarek (1996), $10.11 for Catherine
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(2007), $26.9 for Deprez (2000), $35 for Rizzo (2000). From comparing it can show should be

evaluated cost, number of use and performance of biopsy that different country or varied from

international data. So should be consideration by made case by case on institution or on
implication of hospital that interes /

are some limitations to t_,Hls st

Advances in forceps tec!
the basic desig ' las not cha mark during this interval. The

biopsies were tak ifferent endoscopists arying levels of training and

which would serve ' \“ . nce on t an of endoscopic trainees.
Fireman (2006) \ efe the ease of disposable
accessories indepen ive Gost issues, while 12 ge high-volume units may need to

’ ble tices. Although reusable biopsy

-

Friiz el
forceps may be more s |tableéﬁiﬁﬁze‘ffe' ger Gl endoscopy centers that perform

many procedures per day, 15«4.@&9:&&# f

L
more appro@

day. Peterse&

this study did not ﬁ s the cost of waste vosal either for discarding disposable

" HINENINSINT

n Thailand the health care h?e limitation budget From the fact that Thalland has

APk e ar Y]

medical instruments of endoscope accessories in some method, “Reusable” Many study

ple biopsy forceps may make them a
E' few procedures each
ease of disposable
accessories ind nde |gh..u olume units may need to

evaluate cost data more carefully to maintain sustainable practi@. Kozarek (1996).Finally,

reported about cost and effectiveness of disposable and reuse biopsy forceps but they have
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different equipment, different labor cost and different material from Siriraj hospital. So | want

to consider about cost effectiveness in Thailand which focus at Siriraj hospital.

AU INENINGINS
RIAINTUNRINEIAY



CHAPTER Il

S

————‘"-—d

This studM a de escriptive study.usi rimary data from survey for

effectiveness measuri ta for cost measuring. The

prospects studied in thi e perfor biopsy instrument in the GI
endoscope uni se instruments i ession, i.e., purchasing

price, reprocessin USES " ) uses. To define whether

i «\é«,. o

eﬁecﬂveneasmans biopsy force
ave score equal 4 or more than 4

- effechygness means biop yforceps

have score equal 4 or more than 4
In three performance




28

3.3 Population and Sample

3.2.1 Population
3.2.1.1 Target p
fospital.

i g procedures, gastroscopy

lower endoscopy). in Sirirgj

o
1Lt

D AL 5)
e;ﬁ?\{:ﬁ equ ’- that pass through the endoscope to cut
/
‘m “mhe’ \
’ L

. DispdBabldfacbats e

opsy forceps is used once and

ed once per day and
rocess in order to be

gé‘}on subsequent day until

et 5 | ’
e mechanic is failure dﬂ‘nalfunctlon.

- ero essing = the pro sses to bring the used reusable biopsy

AU M EJ NINGIT
W’] HBANRIINEIEY

effectiveness and use secondary data from the Siriraj hospital record, i.e.,

elements in reprocessing cost, purchasing price, and environmental cost.
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- In each biopsy session, the evaluation form is filled by the endoscopist.
And the biopsy forceps is randomly assigned to the performer, who would

not know which type of the biopsy forceps is acquired. The evaluation form

ediately after each session.
dis forceps used in this study are new

n\ is averaged from each

\ 0.1-20 and the colored sticker

is stick toi ich use, ello

07 HUO

after the first use, pink after the

=

second and s

- The evaluath div two parts; the scoring, location of
PPN D

@i f;ed by the performer
i3 \J

3.3 Data analysisM | |‘

ANTINY w:%’ F1iaka iy vy

effecn ess analysis is analyzed in detall to have the wider vision of each biopsy forceps

. Third, ecoa eﬁﬁtwe ess i th ed. Fmaili Qﬁctor analysis |s condM to
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3.4.1 Cost analysis cf disposable and reusable biopsy forceps.

The cost analysis includes any costs pertaining to each type of biopsy forceps.

Any other cost, i.e., doct does not involved with the biopsy forceps is
not taken into concer ‘X /

The disposable bi R rceps co ht forward as it is derived from
the purchi?we déA'UCtaon-eaMely. as the reusable biopsy
forceps is ulti -including any occur-once

cost with biopsy forceps' cost, in the

other hand, i rchasing price des!ruction cost. First, we

u\‘ ] ocessing cost. The cost that
rised c o \ he purchasing price and the

ver, th ,_;g essing s h more complicate as it
concerns vario | labo \ apital cost and environmental

cost. All the repro i S ; ls. 1zed d ribed in detail as followed;

(o rtunity cost, cost of sick from

reprocess ex. inhalezchemical, secretion or blood to skip or contact body)
..d’_:}"“ )

record allocatien By work g 1 ne criteria ortechnician’s time. Technician time
bsenvation of 10 separat
‘)/ parale
_'.\J

enzME, mask, gloves, gown,
ing, plastic sacks, consumable products,

4

uding purchase prize,

malnter‘nmtorage or mventory I Costs of materials for each of the

A EARMINIANRINA...

Environment cost: mcmeralon cost (calculate from the relative weight of

A TN Sy

above cost and their impacts on the total cost are very marginal; therefore we do
not include them in the reprocessing cost, for instance, toothbrush and chemical

disposal.
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To clearly demonstrate, we summarize the procecdure of the reprocessing
process in Table 2, which bases on FDA(the food and drug administration) and is
directly observed from the practic 7ocesses from the Gl endoscope center, Siriraj

hospital. \\\\ /

Table 2 : Steps for re y foroeps

> Ibi’ reprd:e‘fési forceps

Flushings ' \ \\

\

= ‘IIIIQI\\\\\\\\
Water rinse lll MY \\\\\\
oghoing i eazymatie deteigent 1,

Ultrasor

Water rin

Air dry

Place in ﬂ ' abefin: erilizatic center
- ﬁg r

Transporl on ta the ste ‘\

Sterilization ¢,, 77 7

Processing in sterili HOncs

Reception/sorting - //A -//.A
_—

Sterilizatio
Archivit

/ identifying force

Return to doscopy unit for keep in sto k for use

fa L IR NEIIAT e

bnop rceps cost. As previously slated the summary in Table 3 shows that only the costs

that occur once is included in ca!cula g the disposable coéfWhile the reusable cost incilides

ARNAARM AN N EOAY

cost of the disposable biopsy forceps currently used in the hospital bases on the retail price.

However, if the choice of biopsy forceps were changed into the disposable, the negotiation
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price would be much cheaper whole sale price. Thus, we conduct the cost analysis for both
the retail and whole sale price.

Also, the reusable cost is sub- divid
factors having a major impact the reusabl is the times each reusable biopsy forceps
could be used. Itis then divided into three //g ed on the following concept: (1) the
10-time used of which_effectiveness this rese@) the 29 average times each
reusable biopsy forceps d uired_._.rom
obtained from the ;evi dies in this

Rizzo (2000) and

into multiple groups. This is because one of the

al, (3) the 31 average figure
rek (1996), Yang (2000),

Table 3: Cost id cation.

rial

Costitam [ (/L[4 Reusabe Disposable
NS \ N

-Purchase prize 7;‘\'33-“_@
-Enzyme Qr"".l"l' |

“ AL SN / =

" g

-mask
-gloves

-plastic sack

-toathbru OV

=g

Laborcost
- laborcost (calculate

from teﬁm salary

B) Y 7RICY OF ./ a

q - ultrasonic cleanser

- de-aerator

- destruction cost

- disposal cost v
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- Total cost are determine using the formula :

Cost of reuse biop orceps Pe

_ (pu;'chaseprim+ destruction cost )

environmernt cost per reuse
number reuse per forceps

of Disposable biopsy forceps Pet
i

= purchase prices + destrugtion cost
> 27

Co

3.4.2 The effegtivenes
Before we arflyzé e ffeciive
assumptionginderlying the effectivent : - iption in measuring the

effectiveness is as follo q}\ (f_:: )

we first begin with the

SN/
A. Effectiveness assumptio ,,‘\“'“‘F 10

Rl ‘
sec ﬁ desigr 0 measure tf

PP R \
forceps, the main basic fu ctlgg(mg eac of bic

Generally, basic functions dun 0 “":'.".'":.'-?{ ession are the ability to cut tissue, the
, "1-/ “‘/‘J/

As the analysis in e overall quality of the biopsy

ysy forceps are first determined.

ability to pass through th slose the forceps cup. Therefore,

to be consisten -‘-----—---ﬁ—------n-v—----—w--u—-ru--—--‘-K—----u—---r-nm categories in the

evaluation for?k ugh the endoscope,
— ] )

(2) The ease of oge ing an e adeq F y of the specimen.

The score in each category is in ordinal scale and its meaning is as follow;

AUE TSNS

q 3 = adequate or some loss of function but usable,

= good,

AR UM ANEIAY

endoscopist specifies. This is done by determine if the biopsy forceps scores in all categories
are equal or above the benchmark score of four points, which is indicated by the well known

and respectful endoscopist Professor.
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The evaluation form is then design according to the abcve assumptions. And, as
previously mentioned, the evaluation form is divided into two parts, recording by the

researcher and by the biopsy operator. The first part consists of the general data, detail of

biopsy forceps in use and the detai iop ssion. The second part includes the data

[

involving with the biopsy fori erformer's experience. Starting with

the general data are IW\Q,_ nd endos ;@he first part. The idea of these
data is to identify if there Were any error :n"_.pollec X fwould be properly remedied
right away. The next section i is the. bt X it identification. These data

are used both in ini y error and.in‘the. 2 8. The last section of this

TR )2
J‘;/ St/ }’; 7
B. Effectiveness V/V

The othe ;m:ur:::&:-.r.inlmnlnl;}:mu--nrn1narnnu::.n.-.-;n:u-—ouuomwq sfollowed:

Effectiven -- 4 : -'-\
—

lu otal biopsy fo snnthesampl(iw

After the eff?tweness result is obtained we then conduct the score break down

ELUE ~ WEJ ﬂ"ﬂ\l Eﬂﬂiﬁfﬁ!ﬁéﬁi

down charts.

valuable. The idea is that if we consider only the cost of each biopsy forceps, the

winner will be likely the worst quality choice. We then try to balance both the quality

and the quantity (cost) and then indicate which choice is advisable. The indicator
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used in this research is the cost effectiveness which is the cost divides by the

effectiveness portion. The following equations show the detailed calculation of the

cost-effectiveness for each biop

\;

Thus,

cost
the cost-effe nes:

cost

the cost-eff ene

where

Effectiveness of

e bio n\*{ orceps in this study
Effectiveness of Disposable=Disposable biop
AT VBT

/e SC oints or greater.

N

)t
ensitivity analysis is then performed.

Thisis done to suggfst which factors affect the cost-effectiveness the most. Thus, special

cares ay be neede study_in_other_cir _ s with considerably difference in
thes actor rmore, eH!s cted fr a iopsII e sub dividing into

groups; the cost-effectiveness are compared across all these sub groups. However, since the

perform function of biopsy session that

After the lp t-effectivenes

criterion in dividing the reusable cost ‘to groups is mainlyﬁﬁme of uses, the bre:

QRIS INHINE
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3.4.4 The factors analysis

To estimate the relationship bitween effectiveness and factor affect on cost-

effectiveness of disposa biopsy forceps are acquire from the
following model

Avg_ Scor OBJ +{3>2 Ba‘EXPR*I-B_“Hard&EasyiU)

,0 B£+|3,_Nu:smee,-ﬁf> EXPR+[3, Hard&Easy, (2)

PR+[3, Hard&Easy, (3)
PR+, Hard&Easy, (4)

Pass

where i e sampling'g lysis, where i equal (1)

OBJ i tHe using objective of the opsy forceps is for pathology

EXPR = the sxperience of each operating doctor measured in years,
J *‘J ‘J/ L&
Hard&Eas: i difficu ty level of the'location each biopsy forceps

ﬂ ﬂactors, this analysis aims
to measuré the affect from each factor. This is crucial since each hospital/area might
i’nave extern! o&ontrolled factors that lgad the result of the cost-effective analysis

BRI TNANI. ...

clo test, the first variable is lhwlhe OBJ, which eq | 1, if the using objective of that

AN I AN NETNE

toward particular analysis. The second variable is No_SAMPLE, which is the number
of biopsy sample(s) in each session. The third variable is the EXPR, which is the

experience of the doctor performing the biopsy session. This is the proxy to measure
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how much the skill of each doctor in operating. The final variable is Hard&Lasy, which
is equal 1 if the difficulty level of the location each biopsy forceps performs is high and

0 otherwise. It is used as a urement how difficult the location of the biopsy

scores from each

scoring cat i.e., the Eas 3, the Ea ing and closing and the

ﬂ‘NEl’WIElVI‘iWEI’mi
mmmmummmaﬂ



CHAPTER IV

D DISCUSSION

RESULTS
This chapter a<plo )// study. The structure of the results is

arranged as follow:
. The cosPﬂ&nd regable
. Thee ene isposable and re

forceps.

—

Table 4
Reusable (Baht)
29 31
Uses' | Uses®
10,000 | 10,000
| tpes. | o086 | o0s6 | ose' .| 056 | 056

e o
ey P
Pragd

cleanser

10ﬂ!'|Te 345.38 | 322,60

9.5 9.5

- mask

wasn

- central sterilization 12 12 12
processing fee®
Labor cost’
- labor cost 40.50 40.50 | 40.50
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- ultrasonic cleaner Per use ' - - 16 16 16

845 84.5 84.5

1,085.06 | 429.88 | 407.10

Remark 1 The real average n%le bio$ forcep@spnal calculates from average from two
eve ivi e bi g
ry day d otal ' PsY \

. KN

2 The number is the a

ck stock in February.
are Kozarek (1996), Yang (2000),

3 eps of 80 grams

4

5 psy forceps cleaned each day is

6 mber of biopsy forceps sterilized is

7 The labor is ba A€ -: vof 1° 7 g er month and the working hour of 138 hours per
month. The 138 fi { working hours a day and any
breaking lime

8

Base on the cos! as ( ?- he cost of the ullra er i 0,000 baht and the estimated used of the

The eﬁﬂen ﬂcepe is measure in 3
I ull
categories, whi re the Ease of passage, Ease of opening and-closing and Adequacy of

sample taken per s‘shmscussed in detail muarch methodology section. The result

AR AR TNHING

the samplings are 4.78 ,4.20 and 4 S%Spectlvely The av es of the summed sc

A SN Y

category, Adequacy of sample taken per session, the averages of the summed scores are
4.73, 4.27 and 4.42 respectively for disposable biopsy forceps, reusable biopsy forceps and

for all the samplings respectively. These will result in the average of the average scores from
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all 3 categories of 4.75, 4.22 and 4.40 for disposable biopsy forceps, reusable biopsy forceps

and for all the samplings respectively. Apparently, the average scores of all 3 categories for

disposable biopsy forceps are more than ]etage scores for reusable biopsy forceps.
\\ // enchmark score of four points,
we will have the effectiveness

endscopl
—a

usabfe biopsy forceps. The comparing is done for all 3

Furthermore, by

which is indicated by
| ————

portion of both the W

categories and the su r able effecﬁve proportions of the
biopsy forceps are rep i 1ESIS umber of effective biopsy forceps
for each catego [ ion of all biops ceps is 253 sessions out of 300
sessions with the effective” porti for di ‘ able eps and reusable biopsy
forceps of 100 a espectiy il belresult in 100%, 75% and
| eps and for all the samplings
respectively. The effectiven s;g : each individual category. The
: 271 from 200, 100 and 300
sessions for disposable biop TCepSs reus: of  forceps and for all the samplings

respectively. The effectivenes nortions for the | > of opening and closing category are 100,

170 and 273 from 200, 100 ar A,a}' sessions ) ble biopsy forceps, reusable biopsy
forceps and | alysis for the last category,
w0 A ) |
the dequact , 0 Ey 178 and 271, again,

from 200, 100 a rmable biopsy forceps and
| l
for all the sampli respectively. Thus, the effectiveness analysis.that, for all categories, the

effective portions o‘oﬁposebte biopsy force re all 100% coniirms the difference in

ﬂuﬁﬂﬂﬁﬁ"iﬂ g1
QW’]MT]?WNW]’JVIH’]QH
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Table 5 : The average scores and the effectiveness of the disposed and reusable biopsy

forceps.

17

== (85.5%)
I
ARG
C{f (Sessions) 173
Mﬁﬁi} ) 0% (86.5%)

Sampﬁ; . 181
(%) - j 90.5%)

J153

jt (75 5%)
iopsy Forceps (Sessions) 100 - 141
(%) 100.0%) (70.5%)

G'A

e s distribution of e in each ty orceps reportediin figure 2.

Reusaﬂ biopsy forceps show score until 1 to 5 score o explain following, th
¢ ?

WG mwm:a VI

score 5 with 71, 70 and 78 for the ease of passage, the ease of opening and closing and

adequacy of sample taken pre session respectively. For score 3 as mean adequate or some

loss of function but usable receive 27, 23 and 15 for the ease of passage, the ease of opening
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and closing and adequacy of sample taken pre session. The last score 2 and 1 to exist slice
number about one to three only. Which contrast disposable biopsy forceps to perform only 4

and 5 score this result to be show eﬁect ve 75 100%.

Figure 2 Score break down. \\ ///

T ——-—- 9 ——‘F
L re prea
: AN Reusable
i \ Score
; Label
N1 B2
"

g

c 23 14

]

&

L4

= 103 e

.
N
)
NI
! ot
". g— "TII
u
In addltlo‘t ore that doctor put in anons form. It has the recommend in

ﬁeﬁﬂﬂ::mﬂm NHADT -

loss. d disposable biopsy forcep?good use, excellent passage of forceps, ¢ mplete

AYSITT W TIY TR D
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3. The cost-effectiveness of disposable and reusable biopsy forceps.

We then calculate for the cost effectiveness of disposable and reusable biopsy
forceps. This is done by dividing the cost of the samplings biopsy forceps by their
contemporaneous effective portio wer the cost-effectiveness, the better and
the more valuable the biops K }[/ s calculation is described in detail in
the research methodo rnong thre focused which are the group
of disposable bio;:?t‘sales e grom biopsy forceps whole sales
and the group of le bi cep: __«\he whole-sale cost of the

disposable forc umber of uses for the

is from the 10-times us sabl Jsy force , if the real effectiveness figure of the
31-uses reusable biopsy force swere used, th eness number might be far lower than

75%. Consequentl "V"V

E:EWeen the whole-sale

disposab|e bieps\Lforceps.cost.and-the.31-uses-ieusable.bio psy- {0

ps should be larger.

il
o —

The results aresho
. —  —r

i i

Table 6: Conclus:o r the cost - effectiveness of disposable and reusable biopsy forceps.

ﬂu ) NEN RN AT
Wik e ki nigd

Effectiveness 100 % 100% 70.5% 70.5% 70.5%

Cost-effectiveness 1,500.56 500.56* 1,639.09 609.75 577.45

* indicate the best cost-effectiveness (or the cheapest in other word).



Figure 3 : Unit cost of disposable biopsy forceps compares with reusable biopsy forceps.

Cost Per Use
10.,000.00 1
\ —
“ N /
YN\
—— Disposable (Retsil
sale)
1,000,00 —Emm
sale)
= = = *Reusable (with
reprocessing)
" o= Beuzable (wio
reprocessing)
100.00 |
o — === Reusable (with
effectiveness and
mprocessing)
10,00
G T A =
WEEEL 2
The break even analy us how many sessions the reusable
biopsy forceps'mu sessions equal to disposable
biopsy force 35 The-break-even-number of uses-for the-re e forceps, without the

LN . R
s in retail sale price is six times,

Al
reprocessing cost, cc
[1]. However if tMﬁ

number then hikes e nineteen, [2]. Nevertheleswfhe reprocessing cost for the reusable

Adﬂm]f‘? VEVLINELT.

then rs to thirty-six, [4]. In sum, th break even analysis recommends that the reusable

AT TN TR

ole sale price for the disposable biopsy forcgms is used, the break even
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Figure 4: Sensitivity analysis for the cost effectiveness of reusable biopsy forceps.

------- Purchasing Price

— - - — - Cleansing Time/Salary
1200 ——— Ultrasonic Cleaner

— — — - No. of Uses
1000 -

e
....
....

.....

——
—_——
——
—_——
_——

Cost Effectiveness

son ol ‘Bhod Povet—da . 110 130% 140% 150%

o
‘Q - — y Y
“ /‘ dop 7. \
We also condtict the  seasitivity an test how each factors affect the cost
b3 Saniivity an

effectiveness of the reusable biopsy forceps.

dj.t,.} //# e,

selected factors in the analysis are the unit

price, the majar reproc e. The Ensitivity analysis shown
in figure 4 recammend that the factors having the most effect on_cost effectiveness for
reusable biopsy forc ‘sAJhe first factor is quite
straight fomard@! it is the larg olo otal cost. The se:g:hd factor is the number of

uses for the reusable iopsy forceps. Although it is not directly effect the cost, the influence on

AR Ty

effec ess. This is as expected since the portion of each factors are minute compared to

the purchas:ng price mentioned abovd‘

qmmmmummmaﬂ
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4. The factors affecting the effectiveness scores.

This section shows the regressu n results of the factors affecting the effectiveness
scores. The results are divided i

LA

result of equation (1), ‘and (4) are show ,—W respectively. For the analysis
for the average s;Pm;c -4 the disposable biopsy forceps group
and the No_SAM actor. St the. rcepS group. As OBJ stand

for pathological

from twelve regressions. The detailed

description of the flow for t methodology section. The regression

night be that the characteristic and

difficulty of each asy forceps to have more

W,
advantages over the i e other ha ,‘ e can see from the result, the
\ ., ceps might not help the
performer to feel an : rformin ¢ ine 1ext variable that affects the
score is the No_ i§ is quite straigh 1@ more number the sample cut in
each session, the hig ( 'W reusable orceps would go wrong.

Table 7 : regression result for 'L. s aff erage scores.

LIRSS
L ara \/ ~

Coeﬁi@

{
YA
"_ g 0.0 }
oBJ 0.04 0.C 001 |
(0. 05) {o 04) (0.06)
No_SAMPLE (| 0. 4103*
R
01) i I

I“d&Easy -0.03 -001
‘(0.01)
l .I
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Table 8 : regression result for the factors affecting the scores of the Ease of passage category.

Coefficient Total )Sa Reusable

C
'0BJ 0.05
05) ——{UWP
No_SAMPLE : )2
EXPR
Hard&Easy
R-Square 0.0 \
F-Statistic Mg i\\\“
The number in parenthesisis the stand dErrur eath ‘- .‘ e |c les the significant level of 5%
oy \

As we dig/deeper in

“d (LGS0
the No_SAMPLE variation also affec

halyzing the sci ea \ ividual category we find that, first,

,5 i. fro e reusable biopsy forceps group. As
we can expect that coil of the -u .ﬁj...lﬁm' ens \

,J 7, > -

-rﬂ'f

ght not be in the perfect state, the

more the tissues cut, the hngHﬂ performer feel uneasy in cutting them.

Interestingly, this confirms fu ; : “ core in the previous analysis.

=t /V/
Table 9: re@ ............ or the factors affecting the scores of th o Qjof opening and

gl BB HEn,
RIBATE A EN BNt

F-Statistic 2.11 4.36 2.63

The number in parenthesis is the standard error of each coefficient and * indicates the significant level of 5%
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The second analysis for the scores of the Ease of opening and closing category

suggests that the OBJ factor seems to affect the disposable biopsy forceps group and the

also affects the scores from the | that the more number the sample cut in

j

of openl of disposable biopsy forceps,
TheﬁasonWharacteﬂstic and difficulty
e disposa i 0 to have more advantages

Table 10 : regre ‘ > factors & 5.SCOrE dequacy of sample

No_SAMPLE factor seems to affect the all biopsy forceps group. The No_SAMPLE variation

each session, the higher t

variable, OBJ, which %‘
shows the same rp.
of each pathologi SI0

over the clo-test s

forceps would go wrong. Another

taken category.

Coefficient

Cc
oBJ

No_SAMPLE

F-Statistic

The number in parenthesis is the standard error of each coefficient and * indicates'ﬁgnsignificanl level of 5%

The last cate hat is analyzed is the 10) The
at the O W tﬁrﬂgs group.
is is

The p Ioglcal session support the disposable biopsy forceps choice rational as the

difficulty of the pathological session is ‘ore than the clo-tesﬁsmn The Hard&Easy f

qm SYNIARINTINHIE®

bring some problem to the use of the reusable biopsy forceps. Therefore, the results inform

that the reusable biopsy forceps choice should be avoid when the difficult location is focused.
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The overall results from Table 7 to Table 10 reconcile and suggest that (1) the

number of biopsy sample(s) is opposing the choice of the reusable biopsy forceps while it is

le biopsy forceps.

analysis pertaining advocates t \
/

supporting the disposable biopsy force 7 ernative, (2) the objective choice of pathology
o

ﬂ‘NEl’WIElVI‘iWEI’mi
qmmn'smummmaﬂ



CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

The cost per.use comparison of.each biopsy forceps type shows that the reusable
biopsy forceps is the:cheapest. However, further examination including effectiveness analysis
suggests that the cost effecliveness of the disposal biopsy foreeps turn to be more valuable.
Moreover, the sensitivity analysis of the cost effectiveness is as well conducted and shows
that the factors having the most affect on the cost effectiveness are the unit price of the biopsy
forceps and the number of times each reusable biopsy forceps could endure. In this case, this
research also conveys the break even analysis to which number the reusable biopsy forceps
must demonstrate 10 be the more valuable. The result then shows that if the reusable biopsy
forceps were to be used more than 37 times, the result would be reverse. In the other hand, if
the reusable biopsy forceps could be used less, than 25 times, the cost only comparison
would then suggest the disp,o,sab‘le biopsy forceps cost per use to be the cheapest.
Furthermore, as the judgement which biopsy session is effective depends on the score of
each work function, the paper then performs the score break down. analysis. The analysis
confirms the. effectiveness result as a large portion of disposable biopsy forceps scores
wander in thefive-point zone while a large portion of reusable biopsy:ferceps scores fall in the
four-point region. The paper then further analyzes which circumstances the effectiveness
score is deterred. The regression illustrate that the disposable biopsy score increases when
the session objective is pathological purpose.or the number, of tissues.taken.is high.

Also_note that the unit price of the biopsy forceps in the previous researches differ
diversely. Nonetheless, the unit price of each biopsy forceps type in this study fall in the
average price range (from the previous studies). Certainly, one exception might be ‘that the
disposablg whole sale choice is/Cheaper than others as the whole sale price is being used.
Another one exception might be that the reprocessing cost in this research is quite low as the
average wages and material cost in Thailand is quite lower than other country. In sum, the

policy executioner should aware of these factors, i.e. the unit price of each biopsy forceps
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type, the average times that the reusable biopsy forceps could bear, which scenario each

biopsy session is operated, before the choice, which biopsy forceps type, is decided.

5.2 Recommendations ’ ///

There are som |ght be of hospltal management/ policy

maker. Firstly, if the 1re/g;,u Usable Bmorceps alter ive is chosen, the cleansing specialist is
encouraged. The rationale i ecialist would h

instrument. Furt i i sing ‘specialist is scoped, the

e more skill to take care the medical

improvement in the ages cost of nurses cleansing

the instruments are very di & with the '._; 2fit ie.economy of scale, consider
that the large nu [ s need to be cleapsed, '~*~  of cleansing specialist
would likely to be r ffectiv «

«\ likely to be increased.

nts should be ~o...\-. after each use. The rationale is the
N d-“ < )a

d'if the;ﬁ?‘iﬂﬁl satisfaction.is net in the well condition. Also

note that the periodically lnte m..;.t

ot

omoted to lengthen the life span of the

.‘.i \co tial, the instrument labels and the

numbers of uses for each mstW ncoul

sale disposable choi

instruments. Thirdly, alt ough‘ '
e kept recording. Lastly, if the whole

at‘ﬁ:) off-take agreement
|

might be inade. This-is-to-reduce the stor e sale price. *

Al
S olj::w (1) the effectiveness

score might be recorded to the last time each instrument is used t l prove the effectiveness

Further

figure, (2) other fnctl‘l t should be regarded the indirect/opportunity cost resulted

- NN INGINT

as it might break down and delayed the udy process.

qmmmmummmaﬂ
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1.Ease of passage _
through endoscope = ("I

2. Ease of opi \id

and losing

3. Adequacy FJ_I;'_i

sample. || |

- c ,‘\:
fu O

.................... )
good New or
like new
usable
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