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Relationship between handwashing practices and
infectious diseases in Korean students
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= Abstract =

Objectives: The purpose of this study was to investigate the association between practice and infectious
diseases in elementary, middle and high school students.

Methods: In 16 metropolitan cities and province of the Korea, the students who from fourth grade of
elementary school to third grade of high school were surveyed by personal interviews and an web-based
online survey from 5 to 25 September, 2014. We analyzed data with chi-square test and logistic regression
analysis.

Results: Common cold, diarrhea, and eye infections were more prevalent among students in higher grade
than lower grade. In particular, common cold was more prevalent among girls than boys, using hand
sanitizer than washing with soaps, and students who wash the dorsal side of hand than not wash the dorsal
side of hand.

Conclusions: Higher-grade students showed low status of hand washing practice. Hand washing was
determined as the fact which influences to increase the prevention of communicable disease such as common
cold. Considering the fact that youth groups have higher risk of being infected due to their group life,

schools are recommended to provide adequate educations regarding proper hand washing practice with soap.

Key Words : Communicable disease, Hand washing, Students
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Table 1. Morbidity of infectious disease by general characteristics of study subjects

Total Common cold Diarrhea Eye diseases Food poisoning ~ Infectious disease”
N (%) N pvaue N pvaee N©) pvae N pvaee N(©%) pvale
Gender
Boy M G 123 @) 0 6 (B0 0008 12(46) 0009 8 (3D 0190 142 (546) 0001
Girl M) (629) 27 (B61) 138 (39) 4 (102) 7 (16) 2% (670
School grade
Elementary A (03 B0 <000 19 (93 <0001 5 (24 000 1 (05 0080 & (420 <0001
Middle U (344 136 (64) 69 (286) 2 (116) 5 (21) 132 (631)
High B4 (%63 1% (614) 1% (1) 2 (94) 9 (35 19 (B3)
School ownership
Public M3 265 G0 008 10 (277) <0000 41 (76) 0314 9 (17 0106 320 (G91) 0001
Private 5 @7 % 6 73 (49 16 (101) 6 (39 117 (736)
School type
Co-education S8 (BA) %6 04 007 18 (61 <0001 (74 0397 (17 0372 307 (81 <0001
Boy's school H (79 % 6 % 413 509D 2 (36) 4 (164)
Girl's school 107 (167 6 Bl 59 (504) 13 (1L 4 (34) 8 (B2)
Area
Seoul Gyeonggi 10 @4 19 DY 003 102 (0D 002 31 (9D 060 6 (18 026 27 6400 0230
]3;: giz?éaiznvfm O (4D % 666 B (53 9 (91 1 (10 5 (00
Gyeongsang 165 64 1 @40 5 (319 13 (70) 4 (22) 107 (578
Honam 10 4% 687 3 (w2 (52 4 (52) 54 (10.1)
Residential type
Special & - _
metropolitan city 34 (M9 166 (29 0l64 109 (47 0060 R (102 0151 0 (32 0005 206 (656 0003
General city M (994 17 612 % (279 21 (61) 2 (06) 197 (373)
Township D (60 B 66D 18 (429 4 (95 3 (7] 34 8L0)
Total 700 (10000 370 (629) 23 (319) 571 (81) 15 (21 437 (624)

" Classified as a people Who experience more than one kinds of four diseases (Common cold, Diarrhea, Fye diseases, Food posioning)

HAHp=0.015).
H-2foll A 2] F-217H4)
Z¥epato]l F-97HA] A= A

2RS4 A Ao] 382%2 UERSE
H EAHOR FoattHp=0.027). E7]AA

a7
.
ES
&5
[©)

Zo] 36.026(p=0.037),

0] 34.4%(p=0.049),

WA o R F7] A|ATE 27.8%, Fo] Bt
A= EB7] AA7} 27.3%, 1F T- Aol 41.2%,
cd Ntz 57 AAZ 24.0%%
FAACRE {FoIg atelE HATHp=0.004). &

Azx7] &

A7) wS SlgolME 1371 314%, 237t
16.4%, 33] o]Ato] 16.9%, w2 x| e
T2 369%= TAHCRE F23 2folE K
hHp<0.001). AFddAelA w8 7 2
& Ae FHddA &k B4 As 3]
9.3%((p=0.047) =% & F7HA] A Ao] 11.5%

2 SAMCR Fostdtip=0045). A=
o wollM = E47] HIEel M 33] o]skrt 4.3%,

-210 -



j=} & O~ 5=
Ay, ol T, F47, P,

2]k ZolE HITKp=0.009).

4~63)7} 0.7%, 7~103)7} 1.0%, 113] o]’do] 53% T25%% FAX O R F
A 5 7HA AeE Aol 61.1%

2 EAHOZ Fo3 2o]lE B YtHp=0.006). £ AE Ho

SRR AF o= Eow gkl 1.9%, (p=0.015), =7t&744] A= Aol 64.6%= SA
Fo] EhE® FFo] 105%=2 Fo] BYdZ & Ho gz o3t 2pol5 BYTHp=0.027). =47
Aoz Fogt #folg HATHp=0.011). < W 3ol A 138]7) 47.8%, 2317} 67.9%, 33] ©
A &7 koA 33 o]dl7F 69.9%, Aol 64.3%, WSS WA 9= Zo] 53%E E
4~63]7} 587%, 7T~103]7} 57.5%, 113] o]4}o] AM SR frofgt zfolE HTHp=0.009)(Table 2).

Table 2. Morbidity of infectious disease by handwashing characteristics of study subjects

Common cold Diarrhea Eye diseases Food poisoning Infectious disease”
N (%) pvaue N (%) pvaue N(% pvaue N (%) pvaue N (%) pvalue
Frequency of handwashing per day (No.)

~3 % (602) 0114  30(323) 029 10 (108) 0.064 4043 006 6 @99 0009
4~6 138 (438) &4 (29.7) 19067 2007 166 (587)
7~10 9 (51.3) 58 (30.D) 11 (57) 2 (10) 111 (575)
11~ 77 (388) 51 (389) 17 (130) 7(53) % (725)
Duration of handwashing (seconds)
10~ 146 (B5) 0545 B3 0064 21 (80 0564 7027 0611 170 (646) 0637
11~20 113 (BL6) 71 (32.4) 15 (68 3(14) 133 (60.7)
21~ 111 (509) 57 (26.1) 21 (96) 5(23) 134 (615)
Washing part of hand
Palm H7(23) 00% 217 (BLY) 082  56(82) 064  14(21) 0311 423 @200 0173
Dorsum of hand 31 GL2) 0003 201 BLD 014 5H(85) 0214 13(200 0410 3% 6L 0015
Finger 207 (53D 0900 143 (B0 0037 37 (90 0300 9022 0901 920 636 0460
Between of fingers 201 (39 035 183300 0249 20(93 0047 10019 0329 349 (646) 0027
Pods 241 (536) 0619 15 (44) 0049 RB(84 06H 11(24 0460 929 642 0189
Wrist 101 (529) 0994  73(382) 0027 22 (115 004 50260 05% 196 (660) 02%
Under nails 112 (516) 0658 64 (295 0368 19(88 0691 7032 018 136@27 099
Handwashing method
With soap and water 286 (506) 0015 174 (308) 0218  49(87) 024 11(19 0464 343607 004
Only water or
oy 84 (622) 19 (%63) 8 (59 4(30) % (696)
Drying method after and washing
Towel 21012 074 120@78) 004 H(79 0159 10023 0631 23609 0737
Paper towel 12 (545) 6 (213) 1(45) 1(45) 15 (632)
Dry 123 (56.7) 91 (41.2) 17 (77 3(14) 143 (647)
Others 14 (56.0) 6 (240) 5 (200) 1040 16 (64.0)
How to lock the faucet
By hand 36 (523 0065  218(R0) 059  56(82) 0642  13(19 0011 426200 012
By paper towel 14 (737) 5 (263) 1(53) 2 (105) 15 (7189)
Education number of handwashing for 1 year
0 times 218 (033) 0207 151 (369) <0001 32(78) 0346 11(27 043% 34 (23 0009
1 times % (579) 50 (314) 15(94) 1 (06) 32 (478)
2 times 30 (448) 11 (164) 6 (90) 1(15 108 (67.9)
3 times~ 30 (46.2) 11 (169) 4(62) 2(31) %3 (64.3)
Total 370 (529) 223 (31.9) 57 (81) 15 (21 437 (624)

—

" (lassified as a people who experience more than one kinds of four diseases (Common cold, Diarrhea, Eye diseases, Food poisoning)
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Table 3. Morbidity of infectious disease by handwashing situation at home of study subjects

Common cold Diarrhea Eye diseases Food poisoning ~ Infectious disease”
N (%) pvaue N (%) pvaue N (%) pvaue N(%) pvaue N (%) pvalue
Before eating food
Yes 208 (506) 0155 113275 0003  30(73 0330 819 0669 238 G79) 0003
No 162 (%6.1) 110 (381) (93 7 (24) 199 (639)
After using the toilet
Yes 3Bl (342 0068 198 (R4 0414 51(83) 066 1220 032 3% 42 0013
No 39 (438) 2% (281) 6 (6.7) 3 (34) 45 (506)
After touching an animal(pet)
Yes 144 (%62) 0906 103(395) 0573 261000 0897 519 0783 177 678 0708
No 97 (%6.7) 64 (368) 18 (10.3) 4 (23) 115 (66.1)
After coming back home from outside
Yes 200 (509) 0076 155 (294) 0013 43(81) 099 97D 0161 320 606 0081
No 101 (587) 68 (395) 14 (81 6 (35) 117 (680)
After coughing or sneezing
Yes B A7) 062 47 (43) 0493 11(80) 0%7 536 0174 & (6200 0917
No 2% (524) 176 (31.3) 46 ( 82) 10 (1Y) 32 (625)
After blowing nose
Yes % (68 0238 54320 096 18107 0171 424 0817 109 (B45) 054
No 274 (516) 169 (31.8) 39 (73 1@ 328 (61.8)
After touching money
Yes 100 (575) 0160 64 (368) 0108 12(69 048 91D 0297 190 690) 0040
No 270 (51.3) 159 (30.2) (86) 13 (25) 317 (60.3)
After touching computer
Yes 76 (G711 0211 41 (308 0777 13(98) 0445 108 0218 84632 0847
No 294 (519) 182 (321 4 (18 14 25) 33 (62.3)
After touching garbage
Yes 27 (535) 0581 168 (324) 0582  43(83) 07%6 1019 0513 35 @27 0773
No 93 (BL.1) 5% (30.2) 4077 5 @7 112 (615)
Total 370 (529) 223 (319) 57 (81) 15 (2.1) 437 (624)

* Classified as a people who experience more than one kinds of four diseases (Common cold, Diarrhea, Eye diseases, Food posioning)
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Table 4. Morbidity of infectious disease by handwashing situation at school of study subjects

Common cold Diarrhea Eye diseases Food poisoning Infectious disease
N(% pvaue N(%) pvaue N(%) pvaue N(%) pvaue N(%)  pvalue
Before eating food
Yes 200 (504) 0133 109275 004 3H (88 04% 718 0427 9% (92 003
No 170 (56.1) 114 (376) 2073 8 (26) 202 (66.7)
After doing physical exercise
Yes 223 (GLD 0150 143(299) 0084  3B(77) 0484 1122 082 301 608) 0169
No 117 (57.1) 7 (366) 19 (93) 20) 136 (66.3)
After painting work
Yes 244 (545 026 143 (319 0962 3B (85 0662 920 074 2% 638 03M
No 126 (50.0) &) (3L7) 19 (75 6 (24) 151 (599)
After playing musical instrument
Yes & (06 049 49 (20 0960 15(98) 03% 3200 0860 % 21 092
No 285 (52.1) 174 (318) 2077 12 (22) 342 (625)
After using the toilet
Yes 316 (339 019 19 (3R3) 0611  53(90 0048 1119 0211 3540 0053
No 54 (474) 34 (298 4 (35) (35) 62 (54.4)
After using the toilet when others are around in the toilet
Yes 28 (534 0600 179 (344 0055  46(88 027 1009 0486 32637 0227
No %2 (51.4) 44 (246) 1 (61) 528 106 (387)
After using the toilet when others are absent in the toilet
Yes 29 (564) 0004 171 (345 0018 46(93) 004 10200 0728 32863 0001
No o1 (444) 52 (254) 11 (54) 5 (24) 109 (53.2)
After coming back home from school
Yes 249 008) 0098 147 (300) 0107  43(88 030 9(18) 03983 29808 0178
No 121 (576) 76 (36.2) 14 (67) 29 139 (66.2)
Using wet towel before eating food
Yes 76 (389) 0127 43(333) 0690 17 (132) 0021 323 0814 % 667 0271
No 294 (515) 180 (31.5) 40 (70) 1221 31 (615)
Total 370 (529) 223 (319) 57 ( 81) 15 (2.1) 437 (624)

* Classified as a people who experience more than one kinds of four diseases (Common cold, Diarrhea, Eye diseases, Food posioning)
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Table 5. Factors affecting morbidity of infectious disease

Subject Common cold Diarrhea Eye diseases Food posioning  Infectious disease”
OR (%% CI) OR (%% CI) OR (%% CI) OR (%% CI) OR (%% CI)
Gender Boy 1.00 1.00 1.00 1.00 1.00
Girl 157 (1.08~230) 136 (08~217) 188 (09%~367) 036 (0.19~166) 151 (1.02~2.22)
Grade Elementary school — 1.00 1.00 1.00 1.00 1.00
Middle school 13 (1.22~277) 308 (1.68~562) 425 (159~11.3%) 284 (031~2614) 192 (1.22~301)
High school 19 (126~315) 803 (424~1519 299 (110~812) 375 (042~3370) 355 (206~6.13)
Area Capital 1.00
Jungbu 104 (064~168)
Gyeongsang 053 (0.37~0.77)
Honam 123 (074~212)
Size of area  Big city 1.00 1.00 1.00
Small city 075 (051~1.10) 022 (006~104 073 (051~1.03)
Town 08 042~17) 193 (047~790) 148 (0.64~343)
School Public 1.00 1.00 1.00
classification  Private 100 (066~152) 09 (0.62~1.46) 089 (056~142)
School type Co-education 1.00 1.00 1.00
Man school 197 (09~387) 161 (0.80~326) 168 (0.719~354)
Girls school 076 (047~123) 125 (0.76~203) 0% (055~162)
Number of ~3 times 1.00 1.00
gaandwashmg 4~6 times 020 (004~116) 058 (0.33~100)
4 7~10 times 030 (0056~173) 04 (030~093)
11 times~ 103 (027~393) 072 (0.38~1.37)
Handwashing ~ With soap and water 1.00
method Oy waler oty (1 15~265)
To luck the ~ Hand 1.00
faucet Paper towel 342 (056~2093)
Drying Towel 1.00
hmetgod %fiter Paper towel 059 (021~1.66)
ANCWASINE Dy 124 (083~184)
Others 035 (0.13~09%)
Education 3 times~ 1.00 1.00
number of 0 times 151 (0.70~326) 092 (051~1.66)
handwashing 179 (079~403) 154 (082~29
for 1 year times . A 3 K . .
2 times 0% (0.3~257 07 (036~156)
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Table 5. Factors affecting morbidity of infectious disease (continued)

Subject Common cold Diarrhea Eye diseases  Food posioning Infectious disease’
OR %% CD  OR (%% CD OR %% CD  OR (%% CD OR (%% CD

Pods Not washed 1.00

Washed 125 (082~191)
Between of fingers Not washed 1.00

Washed 081 (052~1.27)
Finger Not washed 1.00 1.00

Washed 164 (0.71~377) 117 0.77~176)
Under nails Not washed 1.00 1.00

Washed 126 (083~190) 130 (0.73~2.32)
Back of hand Not washed 1.0 1.00

Washed 051 (027~097) 070 (0.34~144)
Before eating food Yes 1.00
at home No 099 (065~157) 132 (086~204)
After coming back ~ Yes 1.00
home from outside No 150 (097~2.34)
After touching Yes 1.00
money No 04 (062~142)
Af[er using the Yes 1.00 1.00
toilet at home No 051 (0.18~146) 066 (0.38~115)
Before eating food Yes 1.00 1.00
at school No 125 (080~1.%) 114 (0.74~174)
After using the tollet  Yes 1.00
when others are
around in the tollet N0 072 (038~1%)
After using the tollet  Yes 1.00 1.00 1.00
when others e, 060 (042~085) 08 (047~161) 069 (045~106)
Using wet towel Yes 100
before eating food No 059 (032~1.09
Pods Not washed 1.00

Washed 125 (082~191)
Between of fingers Not washed 1.00

Washed 081 (052~1.27)
Finger Not washed 1.00 1.00

Washed 164 (0.71~377) 117 0.77~176)
Under nails Not washed 1.00 1.00

Washed 126 (083~190) 130 (0.73~2.32)
Back of hand Not washed 100 1.00

Washed 051 (027~097) 070 (0.34~1.44)

* Classified as a people who experience more than one kinds of four diseases (Common cold, Diarrhea, Eye diseases, Food poisoning)
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