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ABSTRACT

Widodo and Iwan Drwiprahasto - The sifect of the change i opemiing room design and behawvior of opereting room
riaf¥ on 551 incidence in Senta Marly Roespital, Pamelang

Introdkction: [n surgery, medical emor & often refated to surgical site infection (5511, Sarte Marna Hospital, Pamalang,
in b private hoapital which gives priority to quakity and applies the patient safety principle. During 2006, thare ware
7 ceses of 551 in 7B5 surgicel ceses in Santa Maria Hospital, Pemalang, but this number wes cansiderad ag the tip
of sn iceberg. The high microsrgenism rate, oparating roam deslgn which was not egreeabls with the stendard by
Kepmenkas Ne 1 204/MENKES/SK/X/2004, and tha bahavior of opearating reom steff were the risk factors of 551
Ctjective: To find out tha effact of the change in oparating reem dasign and behavicr of operating room steff on 55|
incidence in Swnta Maria, Famalang, and to find out tha risk fagtars of 551,

Mathod: |t was & quask-axparimantsl study with pre- and pogst-test without eontred group design. Fopulation were all
oparsting room gtafl, whils subject of this study was operating rom dasign. Depandent variabie was S5 incidence,
whils independent variables ware behavior of operating staff and operating rgom deskgn. Data weans analyzad with
indepandent T-tast, chi-square tast, and ruitivariate [ogistic regression.

Rowult: The change in oparating room degign and eperating roorm staff behavior has significantly decreased the
incidence of S5 (0R = 3.646; 95%CI = 1.24 < OA < 10.77).

Conciusion: intervantion on oparating room design and stelf behaviar hag docrsased the Incidance of 551. Risk
foctoms of S5 wara oparatng room design, oparating room steff behavior, and duration of gurigsny.

Koy words: surgical site infaection (S5} - staff bahawvior - operating room design

ABSTRAK

Widods dan lwan Drwiprehasto - Perobadry desadr roany aperasl dan pacsku petugas of neang oparasi tarhadap
kafackasr S5 oF RS Santa Man's Permaiang dar mencard faktor resice 351

Latar belukeng: Ci dalam bidang parbadahan medicsf srror saring dikaitkan dengen Swical Site fnfection |55 RS
Sania Maria Pemalsng merupakan RS swasts yang mengutamakan mutu dan menerapkan prinsip gttt sefery.
Salama tabun 2006 dari 785 kasug operesi didapatkan 7 kazus 350 dl RS Santa Maria Famalang akan tetapl kasus
taraabun diduga ssbagai fenomena gunung es. Tingginya angka kuman, dasain ruang oparasi yang tidak memanuohl
pergyaratan yang sasusi dangen Kapmankes No 1 203/MENKES/SK X 2004 dan penlaku patuges di ruang opecaal
marypakan Taktor ralks tarjadinga SS1.

Tulusn pecslition: Untuk menpatabal pangarsh perubaban desain rueng oparasi den perileku petugas di ruang cperesi
tarhaduep kepsdian 551 di RS Santa Maria Parnalang dan mencari faktor risice 351,

Mwtode: Jenia permlitian yang digunakan kuss| aksperimantal dengan rancangan pensitian poe dan post test tanpa
komtrol grup. Fopulesi panalitian ini adaksh semus patugas ruang operasi sadangkan subyak paralitian ini adsah
desain ruang operasi. Vanabal dapsngen pada panalitlan ini adalah angka kejadian 551 sadangkan variabal
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indepandannys berupa parilaky patuges di ruang oparsat dan dasain fuam) oparesi. [nstrurnen gengumpulan date
menggunakan cieck S5 wntuk ore den post rezr. Fengolahen data menggunakan ujl analisiz indapanaans 1 test, chi

squara den analisis multivarien fogistie regression.

Husil pansdttisn : Ferubahan desan ruang operesi dan paruhahan perileku patugas di ruang opearasi terbukii Secara
barmakna menurunkan angka kejadian 551 (OR = 3,646; Cl 1,24 <OR< 10,77).

Kesdngulan :intervens: yang diberikan terhedap dasain dan perilaku patugas dapat menarunkan srgke kejadian SSI1.
Faktor resiko 551 adalah degain ruang operasl, perilaky petugas di ruang operesi dan lama oparagi,

INTRODUCTION

Data on the mortality rate caused by medical
error coliected by The Institute of Medicine {IOM)
is rather alarming. Mortality rate caused by medical
error is far higher than that caused by traffic accident
and breast cancer. Medical error results in various
medical and non-medical outcomes, such as prolong-
ation of length of stay, loss of income, additional
high cost of medical care, reversible mild disability ko
permanent disability, and death.!

World Health Organization {WHO) estimates
that the case rate caused by medical error and
adverse events in several developing countries is
not low" This condition is suspected by WHO ta be
caused by poor infrastructure and health care facility,
drug limitation, minimurm preventive and infection
control measures, poor performance of health care
staff, dysfiunctional medical appliances, and absolete
medical technology®.

Naosocorial infection occurred in health care is
one of the adverse events. There are 4 types of
nosocormial infections, thatis: urinary tract infection,
surgical site infection (35I), septicemia, and
prieumonia.! WHO also reported the incidence of
551 was between 2-5% in 27 million patients who
had surgeries each year. The infection rate in heaith
service facility was sufficiently high, that iz 25%.2

Mangram ef af. {1999) classified 531, based
o it2 depth and the involvement af organs, into 3
Lypes, that is superficial incigional SSI, deep mcisional
551, and organ/space SSI. Based on its etiology there
were 2 factors: surgery and patients.!

In Santa Maria Hospital Pemalang, there were
7 cases of §51 in 2005 and 2006, but the number
was considered as the tip of iceberg of all $S] cases.
It was caused by false understanding of the clinicians
on the criteria of SSI made by Mangram et al.
Besides, S8I was assumed to be caused by the
behavior of stafffteam/nurses in operating room and
the design of operating room of Santa Maria Hospital
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Pemalang, which was not agreeable with standard
by KepMenKes No: 1204/MENKES/SK/X/2004 on
Requirement of environmental physical heslth in the
hospital.

The aim of this smdy was to find out the effect
ofthe change in operating room design and operating
room staff behavior on the incidence of $81 it Santa
Maria Hospital Pemalang in 2007,

METHOD

It was a quasi-experimental study, with pre-
posttest without conirol group design. Population
of the study waz all operating room staff, while
subjects of the study were operating rooms and staff
who worked in them. The independent variables
were the design of operating rooms and the behavior
of the staff, while the dependent variable was the
incidence of SSI. Instruments used were S8I
checklist, design of operating room checklist, and
staff behavior checklist. Data were collected by
observing the design of operating rooms, staff
behavior, and SS1. S51 data were also collected by
documenting surgical ulcer since patients leaving
opetating reom until 30 days pest surgery by visiting
the patients’ houses. Intervention on the design were
the change of operating room design, and adding
the instruments and facilities in operating room.
Intervention on behavior was conducted by expesing
the concept of patient safety in operating room and
creating S0P, Data analysis used were 2 independent
sample t-test and chi-square test, followed by
multivariate logistic regression.

RESULT

In this study, there were twe interventions:
intervention on the design of operating rooms and
intervention on staff behavior in operating rooms.
Interventions on the design of operating rooms were:
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closing the ventilation opening, constructing hole (o
sterilization room, constructing the disposal slot of
dirty utensils in operating room, redesigning the
ZONINg in operating rooms, changing the entrance
and exit racks for patients, operators and his teams,
changing the dirty instrument track, constructing
HEPA. filter, central AC and positive pressure in
operating room, and installing UY lamp.
Interventions conducted on behavier were:
distributing the concept of safcly on operating room,
and creating implementing S0P for operating toom.

In this study, there’s alse several stages
conducted out of plan, 1.2, installation of HEPA filter,
identification of microorganism, and résistance test,
Besides, in several meeting with the institution,
directors, operators and nurses, there were in-depth
discusgions on instrument procurement, the change
m operating room design, and implementation of
SOP and 58I ¢riteria. The discussions end well with
the agreemenl of all parties in suppotting patient
safety in Santa Maria Hospital Pemalang.

TABLE 1. Resubt of investigation of air, lighting, temperature, and noise index in aperating rogm of
Santa bans Hospital Pemualang in 2007

Eesult

No Parameters Pre-Tntervention Post-lntervention Rf:gulated
measured OR 1 OR 7 O OR 3 maxirmm level
1 Microorganism a7 670 521.000 1.300 10 CFUS?
index CFU CFLim? CFLUma? CFU/m*
2 Lighting index 267 lux 250 lux 138 lux 309 hex 300 — 5040 hux
3 Temperatre 267 6°C e 26°C 19.-24C -
4 Humudily 77 % 54 9% TT% T8 45 - 6 %
5  Pressure Megative Mepative Bositive Positive Positive
] Maise Index 24,3 dh 5(.0db 407 db 627 db 45 dh

Result of parameters measured by BETKL
Yogyakarta between pre-intervention and post-
intervention showed that there wag no improvernent.
Microorganism index in OR | was very high corrpared
with the standard from Depkes RIL In the investigation
of lighting index, all available larmps in operatmy room
were not turned on, particularly the lamps over the
operating table, so that this result was substandard,
Miesnwhile, in post-intervention investigation of lighting
index in OR 2, the result was agreeable with the
standard, because the timing of the measurement was
in the middle of surgery in the operating room.

Researcher also identify the microorganism, while
sensitivity test was conducted by Balai Laboratorium
Eesehatan Yogyakaria {BLK). TABLE 2 shows that
the types of mucroorgamsimn identified were variable,
while sensitivity test resull showed resistant
TILCTOGEATIAS (0 several antibiotics, the antibiotics
were still used in Santa Mania Hospital Pemalang in
postsurgical cases, and this could affect the incidence
of 851
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TABLE 2. Result of Identification of Microorganisms in Operating Rooms of Santa Maria Hospital Pemalang in 2007

. . Result of sensitivity test

Mo Microorganism A B C D B F g " I
1 Pseudomongs aerugenosa R 5 5 R R R R 5 8
2 Siaphvlococcus aurens ) 5 s ] 8 5 8 8 5
3 Eschereshig coli 3 ] s 5 5 5 5 3 g
4  Enterobacier aerugenosg 3 5 8 5 R s R 5 8
5 Bacillus subtifis R 5 s 8 R I R 5 5
6 Bacillus cereus R R I R R R R 5 3

Note

A Armpicilline-clavulanic ackd G Ampicilling-sulbacam

B Kanamytine H: [mipenem

€ Amikacine I : Cipmofloxacine

I : Cefiriaxone R : Rewnstant

E : Cefoxitin & : Sensitive

F : Cefotadime I': Intermediate

TABLE 3. Result of Ubservation on Operating Rooms in Sunta Maria Hospital Pemalang in 2007

Pra-Interventon {score) Post-Intervention (score) Yo
No  Observedaspect o Max  Avg  Sd Min Max  Avg  Std Average
rease
1 Physical design 7 7 7 0 B g 83 .3 13.6
of operating room
2 Circulation of 6 6 & H 8 3 8 )] 3z
operahing room
staff
3 Circolation of 4 4 4 0 7 7 7 0 75
patients
4  Circulatien of 2 2 2 0 2 3 23 0.5 15
clean/sterile
instruments
5  Circulaton of 1 1 1 1] 1 3 2 1 100
non-sierile
m&tnoments
6  MNon-physical 5 3 3 0 ] (LH 73 19 45
requirement  of
operating room
7 50P 3 3 3 ¢ & & 6 0 200
g Indicator ] ] 0 0 l l 1 0 100
agrecable with
the Depkes RI
requirsments

TABLE 3 shows scores acquired from checklist assessed were increased. The increase caused the
of operating room design. Researcher compared the discrepancy between operating reom standard by
results of pre-intervention and pest-intervention on DepKes and operating room in Santa Maria Hospital
the design of operating room, and the parameters Pemalang to be smaller.
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TABLE 4. Result of Observation on Operating Room Staff of Santa Maria Hospital Pemalang in 2007

No Observed Fra-Intervention (score) Post-Intervention (score) % Average
aspects Min Max Avg Sed Min Max Avg Sid  Increasc

1  Wash hans 23 28 26 32 2 32 ] 23
aceordmy to
proceidare

2 Wear operating ) 8 g g 8 ) L 0
gown

3 Wear gloves 4 ] ] 6 ] 8 0 EX

4 Wenr other B 12 8 9 13 13 1 315
protective attire

5 Helpthe 24 24 24 4 H 24 ] o
execution of
surgery directly

6  Cles surgical 12 12 12 i2 12 12 o 0
wound

7  Take off gloves k! 4 4 4 4 4 g ]
accendng to
procedure

&  Change 1 4 3 3 4 4 0 333
OpeTating SoW0,
muask, cap,
apron, gloves
for next surgery

Result of ghservation on operating room staff
pre-and post-intervention was shown in TABLE 4.
Eight aspects observed by researchers, and frem
the eightaspects, the increase was only occwrred in
4 aspects scores. Percentage of average increase
was variabie, frosn 23-37.5%. Obstacles met in the
implementation of SOP was caused by the lack of
staff self-protective attire, so that the score didn’t
reach the maximum score.

Characteristics of subjocts observed in this study
was shown in TABLE 5. Generally, characteristics

of subjects in both groups, i.e. pre- and post-
intervention, was relatively similar in proportion
based on gender, age, type of room, type of disease,
and those related to surgery, such as the type of
surgery, duration of care before surgery, duration
of surgery, and concamitant disease.

Obgervation of 831 incidence was shown in
TABLE 6, Most SSLoccurred in the third day {pre-
intervention 85 6% and posi-intervention). TABLE
G also shows that Obsgyn Unit was one of the risk
factors of S51.
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TABLE 5. Characreristics of Patients Operated in Santa Maria Haospital Pemzlang in 2007

Pra- Post-
Patient Characteristics Intervention Intervention
Total (%) Total (%)

Gender

a Man 15 (34) 14 {25.9)

+ Woman 29 {66) 40 (74.1)
Ape

s <30 years old 22 (50} 28 (51.8}

s 230 years old 22 (50 26 (48.2)
Type of Room

»  Mawar 2 {4.5) 5 (9.3

*  Anggrek 23(52.3) 27(50.G)
Type of Disease

v Burgery 22 (50 29 (537}

* Dbsgyn 22 (50 25{46.3)
Type of Surgery

»  Elective 28 {63.6) 37 (68.5)

s Cito 16 {36.4) 17(31.5)
Draration of Care Before Surgery

= =] day J6(81.8) 43 {79.6)

* >|day g (18.2) 11 ¢(20.4)
Duration of Surgery

s < 55 minutes 20 (45.5) 22{40.7)

v =55 minutes 24 (545 32{593)
Concomitant Disease

= Early rupture of the 5711.4) 3{ 58)

membrans

+« KFP {23 2( 37

*  Open fracture 0 2037

s Ansmia 0 2(37N

»  No concomitant 38 (86.3} 45 {831.3)

diseases

TAELE §. Result of 551 Observed in Santa Maria Hospital Pemalang during the Study

Pre Intervensi Post Intervensi

581 Jumlah(%)  Jumlah (%)
Incidence of 551
LI | 21{47.7 14 (25.9)
*  No 551 23(52.%) 40 {741}
L |
s Surgery 4 {19) 3{Z1.4)
»  {Obsgyn 17 (81) 11(78.6)
Timing of 551
» 3 days 18 (85.6} 6 (42.8)
*  5days 1{4.8) 4(28.5)
» 7 da_\,rs 1{3.1)
= Home visite L {4.8) 4(21.6)
1{4.8
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Interrelation between risk factors and incidence
of 38I can be described by multivariate logistic
regression analysis. TABLE 7 shows that interven-
tion and duration of surgery were risk factors of the

incidetice of S8I. Other variables such as health
service umit, type of room, type of surgery, and
concomitant disease were not the risk factors of
55L

TABLE 7. Logistic regression analysis of several variables affecting the incidence of surgical site infection
in Santa Marta Pemalang in 2007

Variable “rude OR

Chi square analysis

Mulivariate analysis
Adjusted OR 1

Intervention
¢ Pra-inteyvention 248
+ Post-intervention

Health Service Unit

» Obsgyn 021
* Surgery

Type of Room
* Anporek 162
+ Mawar/Melat:

Type of Surgery
+ Cito los
# Elective

Concomitant Digease
& No 317
* Yes

Duration of surgery
+ = 55 minates 6.3
+ < 55 minutes

1.05-~581 3.646

3J4-249

285-201 .00

1.63-974 .52

1029385 245

2.51-192 EX T

124 - 10.77

T42I73708 .68

oo0- .

00— ..

0.22-386

0.64 - 912

1.04 - 12.9)

DISCUSSION

Kepmenkes No. 1204/ MENKES/SK/X/2004
o Hospital Environment Health® required that all
physical requiremnents in operating room of Santa
Mana Hospital Pemalang has satisfied most of
requiredeniteria by Kepmenkes after interventions
were conducted. However, they haven't satisfied
non-physical requirements. Several indicators not
fulfilled were: microorganism rate index, lighting
1ndex, temperature, fumidity, andnoise index. From
several indicators, there was one point to be noted,
that is the higher index of microorganism rate afier
intervention compared with that before intervention.
Kunders® and Health Department of Western
Australia’ also suggested operating room require-
ments in the terms of quantity and type of room
that have to be avallable, air scrub up water flow
facility, 4 main tracks available in operating room:
patient track, operator track, ¢lean instrument track,
dirty ingtrument track, and requirement of wall and

floer inside the operating room which not to be
allowed to have gaps. If operating rooms in Santa
Maria Hogpital Pemaiang were compared with the
requirement of Kunders and Health Departrment of
Western Australia, there were still a discrepancy.
Other study by Triatmojo® also mentiened that 4 of
6 hospitals studied had higher microorganism rate
compared with the upper limit allowed by Depkes.
Many factors causing the high rate of microorganism
rate, among others, sterilization of operuting room
by fogging was not conducted, traffic line of staff
and patients entering operating room were not
restricted, control of operating room staff health
condition, sterilization procedure of operating room
was not conducted properly, ventilation system of
Operating room was not maintained properly, and
septic and aseptic operating ropms were not
separated.?

Result of identification of types of micro-
organism and resistance test conducted in operating
rooms showed that there were 6 types of
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microorganism, among others Staphylecoceus
aurews. Other study by Triatmojo® also found similar
micrgorganisms to those found in Santa Maria
Hospital Pemalang. It was found in 4 of 6 hospitals
whose operating rooms were studied. Other study
by Suparno'® found 10 types of microorganisms
identified as the cause of surgical wound infections
in Obstetry Unit Dr. Sardjito Hospital Yogyakarta.
From those 140 types, 3 of them were also identified
in Santa Maria Hospital Pemalang, i.e. Pseudomonas
aeruginosa, Staphylocaccus awrens, and Entero-
bacter aeruginosa. Resistance test conducted also
showed several types of microorganisms which werz
resistant to cefotaxime, while this antibiotic is the
most widely used in Santa Maria Hospital Pemalang.
The resistance to microorganism also caused
antibiptic used to be ineffective, s0 that it might
affect the incidence of S51. Based on this condition,
culture exarnination 18 needed for identification and
resistance test of materials are denived from pus
acquired from 551 wound.

TABLE 4 shows the increase in staif
compliance to¢ SOP, as shown by the increase in
staff score after the intervention. The inerease was
variable, from 23-37.5%. Compliance in
implementing SOP was hindered by the limited
instrurmnents and facilities in operating rooms, for
example, surgical glasses. Creating SOP for operating
roois i3 one of the applied actions of clinical risk
rmanagement and evidence based practice, which is
a component of chinical governance.

Report from World Alliance for Patient Safety?
mentioned S8] rate was between 2% to 5%, while
other study by Health Protection Agency 't showed
851 rate between 1.7-15.6%, depended on the type
of surgery. In this study, there were 21 patients (pra-
intervention) who suffered from surgical site
infection {SSI) of 44 patients who had surgeries.
This numbet is relatively high (47.7%), while in
post-intervention, the 351 rate decreased to 25.9%
of 52 patients who had surgeries. Compared to
several aforementioned studies, $51in Santa Maria
Hospita! Pemalang was classified as high. The rate
wasa lot highet than data in medical records, whete
in 20035 and 20006, there were anly & cases of S5I1
for 1 yvear. The big difference in these incidences of
531 could be caused by the difference in perception
of S81 criteria used by researchers. Researcher used
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581 eriteria based on study of Mangram ez ¢! % in
his article titled “Guideline for prevention of surgical
site infection: infection control and hespital
epidemiology”. Meanwhile, criteria used by surgeon
and ebstetrician in Santa Maria Hospital was very
different, where they considered the diagnosis was
SSI if there was pus and/or surgical wound with
dehiscence.

351 cases in Santa Maria Hospital were also
utiique, where 581 was mostly gecurred in Obsgyn
Unit, which was 81% at pre-intervention and 78.6%
at post-intervention (TABLE 6). Other study by
Health Protection Agency" showed that S5I cases
in gynecology unit was 2 4% while Yokeoe found
581 in 5% of cesarean section. The difference in
these 551 rates was 50 big in Santa Maria Hospital
Pemalang compared with other studies in several
countries, because of difference in perception of
SS8I criteria used.

Several risk factors of 851 in Santa Maria
Hospital Pernalang were identified, i.e., intervention
and duration of surgery. This is supported by a study
by Killian er @ who found that the duration of
surgery, prophylaxis antibiotics, prenatal visit =7
times, duration of early rupture of the membrane
were risk factors of S51in cesarsan section. Study
by Razavi et af " found several risk factors related
to incidence of SSI in abdominal surgery, such as
the duration of care after surgery, type of surgery
(¢ito or elective), duration of surgery, time of
shaving, and type of incision. Meanwhile, Supamo’
found risk factors of S3I in Gynecology Unit Dr.
Sardjite Hospital Yogyaiarta, i.e., age ™ 45 years
old, Hb level < 11 g%, qualification of operator,
and emergency level of surgery. Study by Malt et
af.'* found SSI rate after patients were discharged
was 42.1% of S5I found during period of the study.
551 rate was higher compared with that in home
visit by the researcher, i.e., 4.8% in pre-intervention
observationa! period and 21.6%; in post-intervention
abservatical period (TABLE 6). Based on timing of
551, most 58I occurred in the third day was 85.6%4
in pre-intervention observaticnal period, while in
post-intetvention pericd it was decreased to 42.8%,
Based on researcher opinion, 551 cccurted in the
third day was caused by actions in aperating roam.
Thiz might occurred because the surgical wound
was dressed and treated in the patient ward on the
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third day. Tt was proven after intervention that 551
rate in the third day decreased to 42.8%. While 551
after the third day until the seventh day in pre-
intervention period was 9.16%, but in observation
after intervention, there was 26.44% increase. It
showed that wound care in the patient ward could
also be the nisk factor of S51. The factors were the
sterility of the ward, and behavior of nurses in the
ward when they conducted the wound care.

TABLE 7 shows risk factors most related to
the incidence of 551 in Santa Maria Hospital
Pemalang by conducting multivariate logistic
regression analysis. They were the intervention and
duration of surgery. This 13 supparted by study by
Kasatpibal ef al." where duration of surgery =]
hour had higher risk to cause S51 Crise and Foord
in 1980 {cit Tietjen e a/.'") mentioned that the longer
the duration of surgery, the higher the risk of S5
58] incidence was doubled for each hour of surgery.
Razavi't found that the duration of surgery = 2.24
haours had higher risk of SSI. This study found the
duration of surgery of 2 55 minutes could increase
the sk of 8SI 3.67 times {OR = 3.67, 95%CI =
1.04-12.09). It was agreeable with the study by
Kasatpibal ef al. and Cruse and Foord in 1980 {git
Tietjen er al. y5€,

CONCLUSION AND SUGGESTION

A. Conclusion

Change in the operating room design and staff/
nurse behaviar in operating room was proven to be
significantly decrease the incidence rate of 351 in
Santa Maria Hospital Pemalang.

Risk factors of 851 identified in Santa Maria
Hospital Pemalang were the design of operating
rooms, hehavior of staffmurse i operating rootmn,
and the duration of surgery.

B. Suggestion

It is suggested to the managernent of Santa
Maria Hospital Pemalang to conduct sterilization
method with desinfectant fogging, separate the septic
and aseptic eperating rooms, evaluate regularly the
indicators required by SK Menkes in operating room
and ward with good preparation, conduct culture,
tdentify the type of microorganism, and regular

resistance test from air samples and from pus
excreted by 851, Clinical governance through clinical
audit is needed, beginning with cases most often
causes SSi, change the therapeutic standard used
according to evidence based and pay attention to
the result of resistance test, and conducting woumnd
care according to evidence based wound
management.

REFERENCES

1. Kohh LT,Corrigan JM, Donaldson MS. To Err 13 Hsman:
Buyilding a Safer Heatth System. Washington DC: Institute
Of Medicine, 2000, pp. 1-2,

2. World Health Orzanization. World Alliance For Patient
Safcty. Global Patient safety Chalfenge 2003-2000.
Clean Care is Safer Care. Geneva, Switzerland, 2005

1, Burke, Iohn P Infection Control-A Froblem for Patient
Safety. The New England Journal Of Medicing, 2003
3487, pp 651-654. Available from: hitp:fwww.nejm.org/
[Accssed 19 Februari 2007].

4, Mangram Al, Horan T, Pearson ML, BS Silver LC,
Jarvizs WR. Guideline For Prevention Of Surgical Site
Infection. nfection Control And Hospital Epidemiology,
19%99; Vol 20, Na 4.

5. DepKes RI Kepulusan Menteri Kesehatan Republik
Indonesia Nomer 12(4/MENK ES/SK/X/2004 Tentang
Persyaratan Keschatan Lingkungan Rumah Sakit. Jakarta:
Dirjen Permberantasan Penyakit Menular dan Penyehatan
Lingkungan Pemukiman, 2004, pp. 8-%,

6. Kunders GLI). Hospitals Facilities Flanning and
Maragetrent, New Delhi; Tata MoGraw-Hill Publishing
Cormpany Limited, 2004,

7. Health Departement of Western Australia. Guidelines Far
The Constnichion, Estalishment And Maintenance OF
Private Hospital And Day Procedure Facilities, Private
Hespita! Guidelines. 3 rd Edition. Australia, 1998,

8 Triatmodjo P. Sterilitas Ldara Ruang Operasi dan
Peralatan Bedah serta Higiene Petupas Beberapa Rurmah
Sakit di Jakarta. Cermun Duniz Kedokteran, 1993 No.
82, Januari 1993 pp 21-24.

8. Panibia Pengendalian Infeksi Nosokormal BS Dr, Kariadi’
Fi Undip.Pedoman Pengendalian Infeksi Nosokomial.
Edisi 1I1. Semarang, 24,

10. Suparneo. Faktor Resiko Yang Berpengaruh Terhadap
Infeksi Nosokomial Luka Cperasi di SMF Eebidanan RS
dr. Sardjilo Yogyakarta, Tesis. Youyakarta ; Universitas
Ciadjah Mada, 20003

N. Health Protection Agency. Surveillance of Surgical Site
Infection in English Haospital October 1997 — September
2005. A National Surveillence and Quality Improvement
Programme, London : Health Protection Agency, 2004,

12. Yokoe DS, Moskin GA, Cunningham 5M, Zucotti G,
Plaskett, Frazer ¥1, Olsen Ma, Tokars JI, Solomon 5,
Perl T, Cosgrove SE, Tilson RS, Greenbaum M, Hooper
DC, Sands KE, Tuily I, Herwaldt LA, Wong ES, Climo

219



Berkala imve Kedokieron, Vokane 41, No. 4, Desember 2009: 21 1-220

1.

14,

220

M, Platt R. Enhanced Identification of Postoperative
Infections amang Inpatients. Enrrrging Infectious
Driseaxses, 2004 :10 (11):pp- 1924 - 30,

Killiam CARN, Graffinder EM, Yinciguerra TJ, Venezia
RA. Risk Factors For Surgical Site Infections Following
Cesarian Section. Infection Contral And Hasgpital
Epidepnialogy, 2001; Vb, 22 No. 10, October 2001: pp 13-
17

Razavi SM, [brahimpoor M, Kashani AS, Jafarian 4.
Albdominal Surgical Site nfections: Incidence and Risk
Factors at an Iranian Teaching Hospital. BMC Surgery,
2005. Available from : http:Awww. biomedcentral com

15. Kasatpibal N, Nargaard M, Sotensen T, Sconheyder HC,

15.

Jamwlitrat 5, Chongsuvivatwang ¥, Risk Of Surgical Site
Infection and Efficacy of Antibiotic Prophylasis : a cohort
stpdy of appendectomy patients in Thailand, BMC
Infecticis Diseases, 2006,6:111. Available fraom - iitp://
wwyy biomedcenzal.comy1471-2334-6-111/ [ Acessed 19
Februari 2007].

Tietjen L, Bossemeyer D, Mcintosh M. Panduan
Pencegahan Infeksi untuk Fasilitas Pelayanan Kcschatan
dengan Suntier Daya Terbatas. Yayasan Bina Pustaka
Sarwano Prawirohardjo, 2004,





