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As facilities and equipments for leaming activities in college campuses are handled by mass public, their contact
surfaces may function as major routes of cross-infection of microbial pathogens. However, unlike items in cafeteria
which is the typical target for campus hygiene, those surfaces are not under regular surveillance or sanitary
maintenance. In this study, I made a quantitative comparison of the risk of being exposed to microbial pathogens
from use of leaming facilities such as classrooms and library to the risk from use of cafeteria, for about 1,500
students in a college. Regarding total coliforms as surrogate model of bacterial pathogens, exposure rates were
estimated for each item in leaming facilities and cafeterias by devising deterministic exposure algorithms based on
bacterial abundance, contract rates and transfer rates. The exposure rate in cafeterias was 1.0 CFU/day while
leaming facilities imposed the rate of 0.5 CFU/day, which reaches a half of the exposure rate in cafeterias. However,
70% of students were exposed more in leaming facilities than cafeteria because individuals had different frequencies
in using cafeteria. Based on the results, some human-contact surfaces of leaming facilities, including elevator buttons,
may require regular sanitary maintenance. An efficient sanitary maintenance considering seasonality in diversity of
pathogens involved with cross-infections is suggested besides improvement of personal hygiene among students.
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Table 1. Abundance of total coliforms and exposure factors used in this study

Factor Item S*  Estimate  Unit Source Description
Elevator#2 Ce2 1111 CFU/m* Lee and Zo (2011)
g)?ic of  Elevator#26 Cezs 17 CFU/m” Lee and Zo (2011)
coliforms  Dining table G 33 CFU/m’  Lee et al. (2012)
Water cup Cu 315 CFU/m’ Lee et al. (2012)
Fingertip area Ay 3.8 cm’ The 6th Size Korea distal index finger length x distal index finger breadth
Hand area A 143.3 cm’ The 6th Size Korea palm breadth x hand length
Contact rate  Hand-wrapped area Ay 26.7 cm’ The 6th Size Korea palm breadth x inner grip circumference
Lower vermilion area 4, 2.9 cm’ Lee et al. (2007)
Water-level cup area 4, 104.4 cm’ This study area of inner surface of cafeteria cup contacting water
Surface-to-hand Ty 33% Tanner (2009) from hard surfaces of cup, button and table to hand
Transfer Hand-to-mouth T 34% Tanner (2009)  From hand to mouth during daily activity
efficiency  Surface-to-vermilion T, 33% Tanner (2009) from outer surface of cup to mouth
Surface-to-water Tw 56% This study from outer surface of cup to drinking water
Water dispensed volume Va 164.5 ml This study mean volume of water dispensed from water fountain
volume consumed volume Vi 74.8 ml This study mean volume consumed per use of cafeteria cup

* symbol of exposure factor variables used in equations of exposure estimates.
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Table 2. Exposure rates (CFU) during an incidence of use of items and daily use of facilities by 100 students

Item per contact per use” per day’ 95% CI of mean daily exposure”
Elevator#2 0.0474 0.120 (0-0.426) 0.514 (0-2.368) 0.432-0.618
Elevator#26 0.0007 0.001 (0-0.004) 0.003 (0-0.035) 0.002-0.004
Dining Table 0.0531 0.052 (0-1.061) 0.061 (0-1.061) 0.036-0.105
Water cup 2.3006 0.704 (0-6.902) 0.927 (0-9.203) 0.587-1.420

*confidence interval (CI) was estimated by 99,999 times of non-parameteric bootstrap resampling of 100 students and BCa algorithm.
b
mean (range)

Table 3. Distribution statistics of exposure levels (CFU/day) and confidence interval of the mean

Places of exposure Minimum First quartile Median Third quartile Maximum Mean 95% CI of mean
Elevators 0 0.19 0.43 0.71 2.37 0.52 0.43-0.62
Cafeteria 0 0 0 0.96 9.95 0.99 0.64-1.51
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