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A Study on Indoor Environment of Operating Room

Won Oak Kim, M.D., Hae Keum Kil, M.D., Jong Seok Lee, M.D., Bon Nyeo Koo, M.D.
Dong Chun Shin, M.D.* and Myoung Ok Kim, M.D.

Department of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea
*Department of Preventive Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: The operating room should provide an optimum environment that is safe for the patient
and the working personnel. In this point of view, we investigated 8 items of temperature, humidity, air

flow, noise, brightness, dust, CO; and NO..

Methods: Operating rooms, corridors and recovery rooms were tied as region I, II and III depending
on their characteristics. 29 points were measured using appropriate instruments. After that, averaged val-

ues were calculated.

Results: Indoor climate (temperature, humidity and air flow) in region I were averaged 24.7, 65, 0.18/11
were 25.5, 68, 0.18/1I1 were 22.3 (°C), 56 (%), 0.22 (m/sec). Physcial condition (noise, brightness and
dust) in region I were averaged 63, 295, 63/II were 67, 138, 87/IIl were 63 (db), 139 (lux), 26 (ﬂg/m’).
Harmful gas (CO; and NO-) concentration in region I were averaged 1152, 0.008/1 were 913, 0.009/II

were 1367 (ppm), 0.013 (ppm).

Conclusions: Temperatures were appropriate but humidities were high except partial points. Air flow
showed low values in average. Values of noise, dust and CO, were relatively high. NO; was low but
brightness was variable. These mean that adequate improvement for quiet condition and air ventilation
should be considered. (Korean J Anesthesiol 1998; 34: 167 ~174)
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Table 1. Regional Variation of Indoor Climate

Tﬁnpaature("C) Humidity(%) Air Flow(m/sec)

Region I 24.7 65 0.18
(22~265)  (55~69)  (0.062~0.526)

Region I  25.5 68 0.18
(24~26.3) (65~69)  (0.106~0.360)

Region I 22.3' 56 0.22
(21~23)  (54~58)  (0.106~0.423)

* Values are mean (range). ** Region I: 1~ 18 measuring
points. Region II: 19~26 measuring points. Region II:
27~29 measuring points.
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Fig. 1. A. Temperature measurement at 29 points. The area of dotted line (24 ~ 27°C) means the optimum temperature
for patients. B. Humidity measurement in each point. 50~60% is recommended but most points were inappropriate.
C. Air flow (wind) measurement. 0.2 ~0.4 m/sec is adviced but most points showed under the optimum level. * Region
I: 1~18 measuring points. Region II: 19~26 measuring points. Region III: 27~29 measuring points.

Table 2. Regional Physical Condition

Noise(db)  Brightness(lux)  Dust(ug/m3)
Regionl 63 295 63
43~76)  (122~578) (19~208)
Region I 67 138 87
(50~80) (43~296) (29~118)
Region I 63 139 26
(60~70) (82~224) (12~51)

* Values are mean (range). ** Region I: 1~ 18 measuring
points. Region II: 19~26 measuring points. Region III :
27~29 measuring points.
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Fig. 2. A. Noise measurement at 29 points. Under 50 db is recommended but averaged values of most points were
above this level. B. Brightness measurement in each point. Above 400 lux is recommended but averaged values of most
points were inappropriate. C. Dust (particles) measurement. Below 150 ug/m3 is recommended. Averaged values of most
points showed the optimum level except one point measured when using electric cautery. * Region I 1~ 18 measuring
points. Region II: 19~26 measuring points. Region III: 27~29 measuring points.
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Fig. 3. A. CO; measurement at 29 points. Most values of measured points were above 1000 ppm. B. NO; measurement
in each point. Most values of every points indicated below 0.05 ppm. Empty diamond signs in bottom means the values
that were not detectable in any NO. * Region I : 1~ 18 measuring points. Region II : 19~26 measuring points. Region

IIT : 27~29 measuring points.



Table 3. Regional Concentration of Harmful Gas

CO:z(ppm) NO:(ppm)
Region I 1152 0.008
(700 ~2000) (ND~0.02)
Region 1I 913 0.009
(500~ 1100) (ND~0.02)
Region III 1367 0.013
(1100~ 1500) (ND~0.02)

* Values are mean (range). ** Region I: 1~ 18 measuring
points. Region II: 19~26 measuring points. Region II:
27~29 measuring points. *** ND: not detectable.
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Table 4. Operation Room Noises in a Scale Decibels

Various suction tubes 55
Positioning instrument table 60
Surgeon’s conversation at patient’s ear 66~72
Walking nurse’s orthopedic heels 68
Opening paper bag 70
Crushing of paper garbage 70
Suction cleaning of endotracheal tube 73
Dropping surgical instruments into bowl 75
Crushing of glove package 75
Rolling anesthesiologist’s chair 75
Adjusting floor plateform 75~80
Continuous suction bottle 75~80
Suction of trachea of patient 78
Screwing on aseptic light handle 78
Piling surgical instruments 80
Sliding bottle on steel shelf 80
Taking off surgical gloves 82
Placing plateform on floor 85
Opening package of surgical gloves 86
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