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ABSTRACT

Objectives: This study was conducted to investigate the awareness, knowledge, and
behavior about food hygiene-safety among the elderly, and to provide basic data on this
for their healthy dietary life.

Methods: The study was conducted through a survey using a self-administered
questionnaire on 473 elderly people over 60 years old living in Seoul and Gyeonggi-
do. The questionnaire was designed to examine general characteristics, meal preparation
status, the relation between awareness, knowledge, food hygiene behavior, and safety.

Results: Among the particpants, 44.2% of the total people surveyed were elderly
married couples, and 14.0% were single-person households. For men, most of the meals
were prepared by the spouse (74.1%), and among women, 93.8% prepared their meals
themselves (P <0.001). 61.3% of the total subjects answered that they were very
interested in food hygiene and safety. Men (32.4%) thought it was more difficult to
collect food hygiene-safety information compared to women (14.0%, P <0.001). The
knowledge score about food hygiene-safety was 0.60 (P <0.05) and the behavior score
was 3.70 (P<0.001). The correlation coefficient between knowledge and behavior
according to food hygiene-safety was 0.371 (P <0.001).

Conclusions: The food hygiene-safety behavior of the elderly was associated with
knowledge (P <0.001). Therefore, food hygiene-safety education is necessary to ensure
information availability and promote the health of the elderly.
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Variable n Tgi; 3) n hie]n 51) (\r/]vingzg] P-value"
Age 60 ~ 65 283 (59.8) 108 (71.5) 175 (54.3) 0.004
(years) 66 ~ 70 96 (20.3) 22(14.6) 74 (23.0)
71 ~75 43 (9.1 6( 4.0 37(11.9)
=76 51(10.8) 15( 9.9) 36(11.2)
Education Elementary school 35( 7.4) 5( 3.3 30( 9.3) 0.019
Middle school 20( 4.2) 3( 20 17 ( 5.3)
High school 152 (32.1) 44 (29.1) 108 (33.5)
= University 266 (56.3) 99 (65.6) 167 (51.9)
Past occupation Office worker 89 (18.8) 54 (35.7) 35(10.9) < 0.001
Govemment employee 30( 6.3) 14( 9.3) 16( 5.0
Self-employment 96 (20.3) 46 (30.5) 50(15.5)
Profession 105 (22.2) 25(16.6) 80 (24.8)
Service 26( 5.5) 8( 5.3) 18( 5.6)
Housewife/unemployment 121 (25.6) 0( 0.0 121 (37.6)
Casual laborer 6( 1.3 4( 2.6) 2( 0.4
Family Single 66 (14.0) 13( 8.6) 53 (16.5) 0.054
Married couple 209 (44.2) 65 (43.1) 144 (44.7)
2 Generations 171 (36.1) 61 (40.4) 110(34.2)
> 3 Generation 27 ( 5.7) 12(7.9 15( 4.6)
Monthly income <50 11(23) 2(1.3) 9( 2.8) 0.066
(10,000 won) 50 ~ 100 26( 5.5) 4( 2.6) 22( 6.8)
100 ~ 200 80 (16.9) 19(12.6) 61(18.9)
200 ~ 300 114 (24.1) 42 (27.8) 72 (22.4)
= 300 242 (51.2) 84 (55.7) 158 (49.1)
Self perceived Very unhealthy 4(0.8) 1(0.7) 3( 0.9 0.327%
heaith Unhealthy 62(13.1) 16 (10.6) 46 (14.3)
Normal 190 (40.2) 61 (40.4) 129 (40.1)
Healthy 183 (38.7) 66 (43.7) 117 (36.3)
Very healthy 34(7.2 7( 4.6) 27 ( 8.4)
n (%)

1) P-values were determined by chi-square test
2) Pvalues were determined by fisher's exact test
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Variable n TS% 3) n l\ie1n 51) (\r/:/o:n;ezg] P-value"
Frequency of eating = 6 times per a month 97 (20.5) 45 (29.8) 52 (16.1) 0.008
oufamonth 4 ~ 5 times per a month 91 (19.3) 26(17.2) 65(20.2)
2 ~ 3 times per a month 149 (31.5) 47 (31.1) 102 (31.7)
Once per a month 64 (13.5) 17 (11.3) 47 (14.6)
Never 72(15.2) 16 (10.6) 56 (17.4)
Place Supermarket 152 (32.1) 41 (27.2) 111 (34.5) 0.431
Traditional markets 74 (15.7) 23(15.2) 51(156.8)
Large discount store 205 (43.4) 71(47.0) 134 (41.6)
Department store 11(23) 4( 2.6) 7(22)
Online shopping 19( 4.0 9( 6.0 10( 3.1)
Others 12( 2.5) 3( 20 9( 2.8)
Important point Taste 120 (25.4) 46 (30.5) 74 (23.0) 0.342
Nutrition 119 (25.2) 33 (21.8) 86 (26.7)
Price 86(18.2) 27 (17.9) 59(18.3)
Quantity 12( 2.5) 5(3.3) 7(22)
Food hygiene/safety 127 (26.8) 39 (25.8) 88 (27.3)
Others 9( 1.9 1(0.7) 8( 25)
Meal preparation Personally 331 (70.0) 29(19.2) 302 (93.8) < 0.001%
Spouse 118 (24.9) 112(74.1) 6( 1.9
Daughter-in-law 5(1.1) 1(0.7) 4(1.2)
Offspring 9(1.9 3( 20 6( 1.9
Others 10021 6( 4.0 4(1.2)
Method of meal Buying ingredients and cooking by oneself 287 (86.7) 19 (65.5) 268 (88.8) 0.0022
preparation Cooking semi-cooked 36(10.9) 9 (31.1) 27( 8.9
(n=331) Using delivery food 6(1.8) 0( 0.0 6( 20
Others 2(0.6) 1(3.4) 1(0.3)
n (%)

1) P-values were determined by chi-square test
2) Pvalues were determined by fisher's exact test
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Variable n TSZ; 3) n l\ie]n 51) [\rIWVoer;eQr;] P-value"
Interest in food Very high 100 (21.1) 29(19.2) 71 (22.0) 0.667?
hygiene and safety  jgn 190 (40.2) 63(41.7) 127 (39.5)
Normal 163 (34.5) 51(33.8) 112 (34.8)
Low 17( 3.6) 6( 4.0) 11( 3.4)
Very low 3(0.6) 2(1.3) 1(03)
Cause for food Personal hygiene 47 ( 9.9 14( 9.3) 33(10.3) 0.329
poisoning Cleaning of environments 5(1.1) 2( 1.3) 3(09)
Ingredients 82(17.3) 33(21.8) 49(15.2)
Cooking instrument 34(7.2) 14( 9.3) 20( 6.2)
Cooking temperature and process 17 ( 3.6) 3( 20 14 ( 4.3)
Food storage 121 (25.6) 38(25.2) 83 (25.8)
Storage temperature of food affer cooking 167 (35.3) 47 (31.1) 120 (37.3)
Availability of Very easy 20( 4.2) 3( 20 17( 5.3) < 0.001
information Easy 106 (22.4) 27 (17.9) 79 (24.5)
Normal 253 (53.6) 72 (47.7) 181 (56.2)
Difficutt 81(17.1) 41 (27.1) 40(12.4)
Very difficutt 13(2.7) 8( 5.3) 5(1.6)
Method of collecting  Mass media 215 (45.5) 72 (47.7) 143 (44.4) 0.6472
information Infemet 128 (27.1) 42(27.8) 86 (26.7)
Prinfed media 47( 9.9) (7.3 36(11.2)
Promotion materials of govemment/corporation 4( 0.8) 2(1.3) 2( 0.6
Friends and family 72(15.2) 23(15.2) 49 (15.2)
Others 7(1.5) 1(0.7) 6(1.9
Importance of food  Very important 188 (39.7) 55 (36.4) 133 (41.3) 0.459?
hygiene and safety  \mporant 212 (44.9) 74 (49.0) 138 (42.9)
Normal 64(13.5) 18(11.9) 46(14.3)
Unimportant 8(1.7) 4( 2.7) 4( 1.2
Very unimportant 1(0.2) 0( 0.0 1(0.3)
Important point of Personal 58 (12.5) 17 (11.5) 41 (12.9) 0.466
hygiene Ingredients 107 (23.0) 35(23.6) 72 (22.7)
Cooking process 57(12.3) 18(12.2) 39(12.3)
Cooking instrument 32( 6.9 9( 6.1) 23( 7.3)
Food storage 211 (45.3) 69 (46.6) 142 (44.8)
n (%)

1) P-values were determined by chi-square test
2) Pvalues were determined by fisher's exact test
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Table 4. Scores of knowledge about food hygiene and safety according to gender

Total Men Women

) 3 ]
Variable (n=473) (n=151) (n = 322) P-value
Personal hygiene  Washing your hands with running water can -0.09 = 0.93% 005093 -0.15=*0.93 0.105
completely remove germs.
Wash your hands when cooking after using your 0.88 + 0.39 0.87 + 0.43 0.89 + 0.37 0.172
phone.
You should wash your hands before eating. 0.94 +0.28 0.91 = 0.35 0.95 + 0.24 0.046
Average score 0.58 + 0.36 0.61 +0.36 0.56 + 0.36 0.675
Food handiing If you have a lot of food to buy, you should buy 0.42 = 0.84 0.38 = 0.86 0.44 + 0.83 0.311

refrigerated and frozen food first.

Products lalbeled 'No additives' are products with no 0.17 £ 0.84 0.20 = 0.82 0.15 + 0.86 0.688
food additives ot all.

Any leftovers from cooking thawed meat should be -0.15 £ 0.96 -030+0.90 -0.09 =0.99 0.088
frozen immediately.

It is safe to eat fruits like oranges or fangerine without 0.57 = 0.77 0.49 = 0.81 0.61 £0.75 0.029

washing.
Average score 0.25 = 0.51 0.19 = 0.51 0.28 +0.52 0.009
Cooking Meat patties made with minced beef should be 0.95 + 0.25 0.94 = 0.26 0.96 = 0.25 0.361

thoroughly cooked to the inside.
When tasting food, take a little bit of it in another bowl 0.91 £ 0.36 0.91 +£0.39 092 +0.35 0.216
and taste it.

It is okay to cut radish with the same knife after slicing 0.86 = 0.47 0.85 = 0.47 0.86 = 0.48 0.051
the raw chicken.

Average score 0.91 £0.26 0.90 = 0.27 0.91 £0.26 0.200
Storage It is safe to eat a leffover lunch box stored on a table 0.70 = 0.62 0.68 = 0.67 0.72 = 0.60 0.088
counter for dinner.
Rice cake or bread with mold is safe o eat after 0.83 = 0.51 0.89 = 0.39 0.80 = 0.55 0.403
cutting the moldy part.
When food is refrigerated, microorganisms do not 0.86 = 0.47 0.86 + 0.45 0.85 +0.48 0.384
multiply, so it is safe to store in the refrigerator for a
long time.
Kimbab should be eaten within 2 hours in Summer. 0.51 =0.82 0.52 = 0.80 0.50 = 0.83 0.710
Average score 0.73 = 0.38 0.74 +0.35 0.72 +0.39 0.620
Instrument Knives should be used separately for each purpose 0.82 = 0.50 0.78 = 0.55 0.84 = 0.47 0.024
(for medat, fish, and vegetables).
Cutting boards must be washed and sanitized after 0.90 = 0.41 0.87 = 0.45 0.91 =0.38 0.049
use.
It is safe fo use dishcloth affer boiling it once aweek.  -0.04 + 0.97 -0.11 +£0.96 -0.01 =0.97 0.255
Average score 0.56 = 0.41 0.51 £0.40 0.58 = 0.41 0.013
Total average score 0.60 = 0.26 0.59 +0.24 0.61 £0.26 0.028
Mean + SD
1) P-values were adjusted for age, education and past occupation level by analysis of covarience.
2) The value can be limited to the following three statuses: (corect = 1, incorect = -1, don’ know = 0)
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Table 5. Scores of food hygiene and safety behavior

) Total Men Women ’ 1
Variable (n = 473) (n=151) (n = 322) P~value
Personal I wipe my hands on apron or dishcloth after hand 2.65 = 1.229 2,68 +1.14 2,63 +1.26 0.156

hygiene washing.?
| prepare foods with hand cuts and wounds covered  3.59 = 1.11 3.52+1.13 3.63 = 1.09 0.446
with bandages.
| always wash my hands with defergent after fouching  3.29 + 1.12 3.13+1.16 3.37 = 1.09 0.003
raw eggshells.
Average score 3.41 +0.64 3.33 +0.59 3.45 = 0.65 0.006
Food handling | purchase canned tuna first, then refrigerated fish. 352+ 1.16 349 £1.19 3.54 +1.14 0.320
| check the expiry date of food and then purchase. 427 +0.76 426 +0.71 4,28 + 0.79 0.248
| use the meat that is from refrigerator in the morning 3.75 = 1.09 3.77 £ 1.03 3.74+1.12 0.458
for dinner.?
| wash the peeled fruits like orange and tangerines 3.60 +1.12 3.34+1.19 3.73 = 1.06 < 0.001
before eating.
Average score 3.79 + 0.66 3.72 + 0.64 3.82 = 0.66 0.004
Cooking | heat sufficiently the leftover food when reheating it. 4,23 = 0.74 411 +0.75 4,28 +0.73 0.002
| don't taste with the spoon that used for cooking. 3.54 +1.04 3.49 +£1.04 3.57 £1.04 0.030
| always wash my hands after handling row meat with  3.85 = 0.98 3.69 = 1.00 3.93 £ 0.96 < 0.001
detergent before washing vegetable.
Average score 3.87 + 0.66 3.76 = 0.68 3.93 = 0.64 < 0.001
Storage | put vegetables and other side dishes in a separate 3.69 +1.04 3.49 = 1.11 3.78 = 1.00 < 0.001
bowl for only one serving When eating.
| pack the leftover food and then put it in the 3.78 = 1.03 3.84 = 0.94 3.75 = 1.07 0.398
refrigerator.
| just bought it, but if in doubt, throw it away without 3.85 + 0.98 3.78 £ 0.97 3.88 + 0.98 0.099
eating it.
| store flour in the kitchen and laundry detergent 4,00 = 0.93 3.91 =0.86 4,04 + 0.95 0.092
outside the kitchen.
Average score 3.83 = 0.59 3.76 + 0.58 3.86 = 0.59 0.009
Instrument | boil the dishcloth every day. 3.06 + 1.08 3.04 +1.08 3.07 £ 1.08 0.461
| clean the refrigerator regularly. 3.38 = 0.98 3.25 +1.06 3.44 = 0.93 0.018
| place a bowl face down to dry well after washing. 4,30 + 0.67 4,26 + 0.69 4,33 + 0.66 0.124
Average score 3.568 +0.72 3.562 +0.77 3.61 = 0.69 0.054
Total average score 3.70 = 0.48 3.62 + 0.49 3.74 = 0.48 < 0.001
Mean + SD

1) P-values were adjusted for age, education and past occupation level by analysis of covarience.
2) Reverse scored
3) A 5-point likert scale was used(strongly disagree: 1- strongly agree: 5)
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Table 6. Correlation of food hygiene and safety related knowledge and behavior
. Knowledge
Clossify - - -
Personal hygiene Food handling Cooking Storage Instrument Average
Behavior Personal hygiene 0.033" 0.129%%* 0.190%*x* 0.197%%x* 0.25Q%* 0.236%x*
Food handling 0.206%** 0.435%** 0.286%** 0.360%*** 0.325%** 0.506%**
Cooking 0.090 0.150%* 0.206%** 0.227** 0.232%** 0.264%**
Storage 0.048 0.179%** 0.145%* 0.208%** 0.210%** 0.244%*%
Instrument -0.076 0.020 0.110* 0.010 0.232%** 0.076
Average 0.089 0.263%** 0.256%** 0.27G%** 0.342%*%* 0.37 7%
*P < 0.05, **P < 0.01, ***P < 0.001
1) Pearson’s correlation coefficient
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