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ABSTRACT - This study was performed to investigate awareness of hand washing, hand washing behavior, and
the levels of indicator microorganisms on hands of food handlers who work in the food court and cafeteria of a uni-
versity campus. The three methods used were questionnaire survey by interview, direct observation in restrooms, and
microbiological examination according to the Food Code of Korea. A positive attitude toward hand washing compli-
ance was reported by the responded food handlers; however, improper hand washing and poor hand hygiene of the
food handlers were recognized by the unnoticed direct observation, Significant differences were found between the
questionnaire survey and the direct observation (p < 0.05) in hand washing compliance after using the toilet, duration
of hand washing, use of hand washing agent, washing different parts of the hands, hand-drying method, temperature
of water, and method of turning off the water. Samples taken from their hands before work showed higher level of
standard plate count, total and fecal coliforms, and Escherichia coli than those taken after washing with water. After
washing hands with antiseptic liquid soap, the bacterial populations including Staphviococcus aureus on hands were
dramatically reduced. This study indicates that there is a remarkable difference between the food handlers’ awareness
of hand washing and their hand washing behavior. Poor hand washing compliance and hand hygiene were indicated
by the positive results of total and fecal coliforms, E. coli, and S. aureus on hands of some food handlers. The findings
of this study suggest that the hand hygiene of the food handlers need to be improved. More training/education on hand
washing and hand hygiene of the food handlers should be necessary.

Key words: Hand hygiene, hand washing, awareness, behavior, food handlers
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Table 1. General characteristics of the food handlers"

Full-time Part-time

. 2 Total
Characteristics worker worker
No. (%) No. (%) No. (%)
Age, years
<30 0 (0.0) 13 (48.2) 13 (25.5)
30-39 1 (4.2) 6(22.2) 7(13.7)
40-49 6 (25.0) 5(18.5) 11 (21.6)
50-39 14 (58.3) 2(7.4) 16 (31.4)
> 60 3(12.5) 13.7) 4(7.8)
Education, years
Si;iz‘lnemary 1 (4.2) 0(0.0) 1(2.0)
< middle school 8(33.3) 0(0.0) 8 (15.7)
< high school 1(458)  21(77.8)  32(62.7)
> college 4(16.7) 6(22.2) 10 (19.6)
Work experience of
food-service, vears (y)
<] 3(12.5) 13 (48.2) 16 (31.4)
1<y<5 11 (45.8) 11(40.7)  22(43.1)
5<y<10 3(12.5) 3(1L.1) 6 (11.8)
10< y<15 3(12.5) 0(0.0) 3(5.9)
15< y<20 1 (4.2) 0(0.0) 1(2.0)
> 20 3(12.3) 0(0.0) 3(5.9)

DNumbers of respondents: full-time worker 24, part-time worker
27 (total 51).
“Full-time worker: person who works more than or equal to 1
hours a day.
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Table 2. The numbers and percentages of food handlers who claimed to wash their hands following particular activities: a multiple-

choice questionnaire survey"

Full-time worker” Part-time worker Total z, p value
Washing their hands:
No. (%0) No. (%) No. (%)

Before preparing food 24 (100.0) 25 (92.6) 49 (96.1) =147, p=0071
After preparing food 23 (95.8) 22 (81.5) 45 (88.2) z= 1,69, p=0.046
Before eating 21 (87.5) 18 (66.7) 39 (76.5) z=1.84, p=0.033
Afier eating 21(87.5) 23 (85.2) 44 (86.3) z=0.24, p=0.405
After taking a break 19(79.2) 14 (51.9) 33(64.7) z=2.15p=0016
After visiting restroom 24 (100.0) 27 (100.0) 51(100.0)

After visiting outside 22 (91.7) 16 (59.3) 38(74.5) z=2.94, p=0.002
When changing task 20 (83.3) 17 (63.0) 37(72.5) z=1.70, p=0.045
After coughing/sneezing/blowing nose 20 (83.3) 20(74.1) 40 (78.4) z=10.82, p=0.207
After touching face, hair, or clothes 18 (75.0) 1 (40.7) 29(56.9) z=2.65, p=0.004
After handling raw meat/poultry, fish products, and eggs 24 (100.0) 16 (59.3) 40 (78.4) z=4.31, p=0.000

After handling unsanitary objects such as waste/garbage/dirt 24 (100.0) 25 (92.6) 49 (96.1) z=147,p=0.071
Before putting on gloves/when changing gloves 15 (62.5) 8 (29.6) 23 (45.1) z=2.49, p=0.006
When hands/gloves are contaminated 21(87.5) 21(77.8) 42 (82.4) z=0093,p=0.177
Periodically 4(16.7) 1 (40.7) 15(29.4) =198, p=0.024
After handling money 20(83.3) 22 (81.5) 42 (82.4) z=0.17, p=0.431
Others (after contact with chemicals) 22 (91.7) 26 (96.3) 48 (94.13 z=10.69, p=0.245
’Numbers of respondents: full-time worker 24, part-time worker 27 (total 51).
“ Full-time worker: person who works more than or equal to 11 hours a day.
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ETE ARESHA 8(100.0%)22 AFEAT a8t oA oA REEATA)E AethE $92.0%)% 33
£ A el loja AizAlel @Al Alele] f o ERAlME g W ok &8 A Tl 9L
ofgh zpol= ATt ofA] dEAbel FERAL Atolo] frefgh Aozt SISlT

Table 3. Comparison of the results of questionnaire survey and direct observation on the hand washing awareness/behavior of food handlers

Survey" Direct observation”
Characteristics of hand washing
No. (%) No. (%)
Do hand washing after using toilet z=3.67, p=0.000
Yes 51 (100.0) 29 (74.4)
No 0(0.0) 10 (25.6)
Duration of hand washing () (seconds)” ¥'=48.599, df =2, p=10.000
d<s 3(59) 21(72.4)
5<d<10 11(21.6) 8 (27.6)
10 < d <20 17 (33.3) 0(0.0)
20<d <30 9(17.6) 0(0.0)
dz 30 11(21.6) 0(0.0)
Use of hand washing agents™ x*=21.149, df= 2, p = 0.000
Water only 2(3.9) 8(27.6)
Water and soap 28 (54.9) 21(72.4)
Water and sanitizer 5(9.8) 0(0.0)
Water, soap and sanitizer 16 (31.4) 0(0.0)
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Table 3. Continued

-
H

Survey'’ Direct observation®
Characteristics of hand washing
No. (%) No. (%0)
Use of hand washing tools™ = 1.772,df= 1, p = 0.183
None 48 (94.1) 29 (100.0)
Scrubbers 1(2.0) 0(0.0)
Brush 239 0(0.0)
Washing parts of the hand” x'=37.352,df=2, p=0.000
I 1(2.0) 0(0.0)
2 0 (0.0 12 (41.4)
3 4(7.8) 10 (34.5)
4 18 (35.3) 5(17.2)
5 27 {52.9) 2{6.9)
6 1(2.0) 0¢0.0)
Hand-drying method™ X =7.020,df=2,p=10.030
Just shaking the water off 6(11.8) 8(27.6)
Paper towel] (disposable) 7(13.7) 1379
Handkerchief 7(13.7) 1(3.5)
Hand dryer 1{60.8) 8(27.6)
Clothing/sanitary gown/apron 6(0.0) 1{3.5)
Temperature of water” = 18.356, df= 1, p = 0.000
Cold water 28 (54.9) 29 (100.0)
Lukewarm water 20 (39.2) 0 (0.0)
Warm water 3(5.9) 0(0.0)
Type of water
Running water 51 (100.0) 29 (100.0)
Still water 0 (0.0) 0(0.0)
Method of turning off the water” = 16.995, df =3, p=0.000
With bare hands: fingers 27 (52.9) 10 (34.5)
With bare hands: the front of the hands 5(9.8) 12 (41.4)
With bare hands: the back of the hands 8(15.7) 7(24.1)
With bare hands after showering the faucet 8(15.7) 0(0.0)
After covering with paper towel 3(5.9) 0¢0.0)
Wearing personal ornaments z=0.07, p = 0471
Yes 18 (35.3) 10 (34.5)
No 33 (64.7) 19 (65.5)
Washing personal ornaments z=1.90, p=0.029
Yes 3(16.7) 0(0.0)
No 15(83.3) 10 (100.0)
Wearing sanitary gown/apron when visiting restroom z=6.24, p=0.000
Yes 26 (51.0) 38(97.4)
No 25 (49.0) 1(2.6)

"Numbers of respondents: 51.
¥ Numbers of observed person: 39.

? For the expected cell counts to be equal to or exceed 5, some classes were grouped into one class in the chi-square test.

(p = 0.000).
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Table 4. Changes of bacterial load of hand samples of food handlers according to working period: bare hand workers

Type of bacteria Before work During work A\f:fh“\’jzzsg Azz&a;géni :gth Forz, pvalue

Left hand

Aerobic plate count [log (CFU/ml)] 3.258 £ 0.008™ 3224+ 0.008"  3.193 = 0.008° ND* = 1742, p = 0.000

Total coliform [log (MPN/100m1)} 1426 £0.035°  1.295+0.122"  1.083 £ 0.040° ND =17.05, p = 0.000

Fecal coliform [log (MPN/T100mI)] 1.285 £ 0.065 ND ND ND

Escherichia coli [log (MPN/100mD)] 0.791 £ 0.071 ND ND ND

Staphviococcus aureus [log (CFU/mlY]  0.171 £ 0.103 0.184+0.126  -0.001 +0.024 ND F=214, p=0.160
Right hand

Aerobic plate count [log (CFU/m)] 3.309 £ 0.009°  3.269%0.007°  3.235+0.007° ND F=23.64, p=0.000

Total coliform [log (MPN/100mb)] 1476 +£0.049"  1.541£0212° 1.036+0.117° ND F =855, p=0.003

Fecal coliform [log (MPN/100mb)] 1.302 £ 0.108 1.338 + 0.200 ND ND z=0.78, p=0.577

Escherichia coli [log (MPN/100ml)} 0.866 = 0.000 ND ND ND

Staphylococcus aureus [log (CFU/MD] 0,170 £0.043° 0149 + 0.063°  -0.237 + 0.065° ND 7= 10.04, p = 0.000

UThe value is a mean = SE of bacterial load of positive hands.

? not detected.

Values with different superscript letters in a low are significantly different (p < 0.05).
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