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ABSTRACT

Objectives: This study was performed to investigate hygienic behavior of food handlers and general population
focusing on awareness of hand-washing and the microbial load of their hands.

Methods: A questionnaire survey and microbiological analysis were carried out for sixty-four people each.
Samples for microbiological analysis were collected through the glove-juice method from the hands, and were
analyzed for the presence of aerobic plate counts, total coliform, fecal coliform, Escherichia coli, Staphylococcus
aureus, and Salmonella spp. according to the Food Code of Korea.

Results: In the survey, significant differences between the food handlers and general population (p < 0.01) were
found in hand-washing frequency, duration, use of hand-washing agents, washing parts of hands, hand-drying
method, and method of turning off water. In eight different situations among the ten particular situations in their
daily life, more food handlers responded to wash their hands than general population (p < 0.05). Bacterial load
on hands with general population was consistently higher than with food handlers (p <0.05), however,
percentages of positive hands of S. aureus and Salmonella spp. were not.

Conclusions: Poor hand hygiene practices were indicated by the positive results for E. coli, S. aureus, and
Salmonella spp. on the hands of some respondents in both groups. This study reveals that there is the need for
programs or campaigns to increase hand-washing practices of both groups.

Keywords: hand hygiene, awareness, microbial load, food handlers, general population
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Table 1. General characteristics of the respondents

General Food
Characteristics population® handlers®
No. (%) No. (%)
Age, years
30-39 21 (32.8) 6 (94)
40-49 20 (31.2) 26 (40.6)
50-59 20 (31.2) 26 (40.6)
>60 347 6 (94)
Education
<elementary school 0 (0.0) 7 (10.9)
<middle school 2 (3.1 18 (28.1)
<high school 55 (86.0) 30 (46.9)
>college 7 (10.9) 9 (14.1)
Work hours per day (h)
h<9 13 (20.3) 10 (15.6)
9<h< 12 51 (79.7) 51 (79.7)
h>13 0 (0.0) 3 4.7

“Numbers of respondents: general population 64, food
handlers 64 (total 128).
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Table 2. The numbers and percentages of respondents who claimed to wash their hands following particular activities:
a multiple-choice questionnaire survey*
General Food
Washing their hands: population handlers t p value
No. (%) No. (%)
Before eating 56 (87.5) 42 (65.6) 3.02 p = 0.002
After eating 33 (51.6) 59 (92.2) 5.73 p = 0.000
Before preparing food 42 (65.6) 63 (98.4) 5.35 p = 0.000
After preparing food 26 (40.6) 63 (98.4) 9.13 p = 0.000
After visiting restroom 53 (82.8) 64 (100.0) 3.64 p = 0.000
After returning to residence 46 (71.9) 57 (89.1) 2.51 p=0.012
At the time finishing work 36 (56.3) 52 (81.3) 3.17 p = 0.002
After coughing/sneezing/blowing nose 34 (53.1) 53 (82.8) 3.80 p = 0.000
After handling money 18 (28.1) 27 (42.2) 1.68 p =0.092
After handling unsanitary objects such as waste/garbage/dirt 29 (45.3) 63 (98.4) 8.28 p = 0.000

“Numbers of respondents: general population 64, food handlers 64 (total 128).
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Fig. 1. Frequency of hand-washing per day () (* =
15.904, p = 0.001).
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Fig. 2. Duration of hand-washing (d) (seconds) ()* =
11.767, p = 0.003).
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Fig. 3. Use of hand-washing agents (x* = 22.226, p =
0.000).
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Fig. 4. Use of hand-washing tools (*= 0.076, p = 0.783).
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Fig. 5. Number of washing parts of the hands ()* =
30.542, p = 0.000).
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Fig. 6. Hand-drying method (*= 43.176, p = 0.000).
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Fig. 7. Temperature of water (x> = 10.371, p = 0.001).
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Fig. 10. Wearing personal ornaments on hands (3> = 0.259,
p = 0611).
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Table 3. Bacterial load of hand samples of general population and food handlers

Type of bacteria General population Food handlers t p value
Left hand
Aerobic plate count (CFU/m) 1,919.0 £20.0" 1,542.0 £34.0 9.44 p = 0.000
Total coliform (MPN/100 m/) 33.710.8 25515 5.16 p = 0.000
Fecal coliform (MPN/100 m/) 253t1.1 195+1.7 2.70 p = 0.008
Escherichia coli (MPN/100 m/) 13.1+£04 78+1.4 2.82 p = 0.006
Staphylococcus aureus (CFU/ml) 1.6£0.9 1.3£0.1 2.03 p = 0.004
Salmonella spp. (CFU/ml) 1.6£0.1 1.2+0.1 2.27 p = 0.028
Right hand
Aerobic plate count (CFU/m/) 2,081.0 £21.0 1,714.0 £39.0 8.28 p = 0.000
Total coliform (MPN/100 m/) 38.710.7 31927 3.42 p = 0.001
Fecal coliform (MPN/100 m/) 37.1+£0.7 24935 5.38 p = 0.000
Escherichia coli (MPN/100 m/) 17.0£0.5 64109 5.82 p = 0.000
Staphylococcus aureus (CFU/ml) 3.1+0.1 1.6 +0.1 8.27 p = 0.000
Salmonella spp. (CFU/ml) 2.1+0.1 1.5+£0.1 4.58 p = 0.000
"The value is a mean = SE of bacterial load of each hand.
Table 4. The numbers and percentages of positive hands 2 AgellA AR ddelA & ATIE stelok
of bacteria: general population and food handlers 3107 A8 =, AtdRIEe] £ A7E o8

General Food
Type of bacteria population handlers

No. (%) No. (%)
Left hand
Total coliform 39 (60.9) 18 (28.1)
Fecal coliform 39 (60.9) 11 (17.2)
Escherichia coli 35 (54.7) 347
Staphylococcus aureus 16 (25.0) 19 (29.7)
Salmonella spp. 9 (14.1) 14 (21.9)
Right hand
Total coliform 46 (71.9) 18 (28.1)
Fecal coliform 46 (71.9) 11 (17.2)
Escherichia coli 46 (71.9) 347
Staphylococcus aureus 22 (34.4) 19 (29.7)
Salmonella spp. 12 (18.8) 14 (21.9)
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