Original Article CHetdQtALE S| sHax| - 40—
9 J Koc/)'eoan B/ez‘ Assoc 29(1):49-64, 2023

https://doi.org/10.14373/JKDA. 2023.29. 1. 49

H7IRIY 20~300H oiMe| B 7Y B YUX|Y £Fn
& ME B MYS U HUYTSO| AR

Hey - upne!t

1 =] = = T =
JYREAE - eloietn Atole AEGYstt

=

Sl

ok

SEELEE

il
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ABSTRACT

Osteoporosis is a major health problem confronting middle-aged women today. Enhancing calcium intake in
early adulthood can increase the rate of calcium gain in bone. In this study, we investigated the association
of bone health-related nutritional knowledge levels with calcium-related dietary behavior and nutrition educa-
tion among women. Data were collected using questionnaires from 347 women aged 20~30 residing in
Gyeonggi-do. Subjects were categorized into two groups according to their bone health-related nutritional
knowledge (high or low-knowledge group). Knowledge related to bone health and calcium, and dietary habits
was assessed, and the preference for and intake frequency of calcium-rich food were collected and analyzed
using food frequency questionnaires. The high-knowledge group showed a significantly higher rate of nutri-
tional education experience (33.9%) when compared with the low-knowledge group (18.9%). Not only were
the perceptions regarding milk and dairy products more positive in the high-knowledge group (P<0.05), but
the intake frequency of calcium-rich foods, such as tofu, soybean, and anchovies, was also higher in this
group compared to the low-knowledge group (P <0.05). Overall, the preference for all calcium-rich foods was
positively correlated to their intake frequency (P <0.05). Nutrition education experience and the recognition of
the need for such education were positively correlated with the bone health-related nutrition knowledge score
(P<0.05). In conclusion, bone health-related nutritional knowledge can affect calcium-related dietary behavior
and increase the intake of calcium-rich food of 20~30-year-old women and this can contribute to the pre-
vention of osteoporosis. To improve bone health-related nutritional knowledge among young women, it may
be important to provide nutrition education.
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Table 1. General characteristics of the subjects according to the level of bone health-related nutritional knowledge.

Variables HK" (n=183) LK? (n=164) Total (n=347) tx° P’
Age (years) 32.06+5.04" 30.43+5.56 31.2945.35 2.858 0.005
Height (cm) 162.28+4.57 162.64+4.73 162.45+4.64 -0.727 0.467
Weight (kg) 55.77+9.30 55.94+7.98 55.85+8.69 -0.187 0.852
BMI (kg/m’) 21.06+3.62 21.14+2.85 21.10+3.28 -0.219 0.369
Underweight, <18.5 31 (16.9)" 25 (152) 56 (16.1) 1.756 0.416
Normal, 18.5< and <23 119 (65.0) 100 (61.0) 219 (63.1)
Overweight/obese, 23< 33 (18.0) 39 (23.8) 72 (20.7)
Education
High school 35 (19.1) 33 (20.1) 68 (19.6) 2.009 0.366
College/university 132 (72.1) 123 (75.0) 255 (73.5)
Graduate school 16 ( 8.7) 8 (49 24 (1 6.9)
Nutritional knowledge score 13.39+1.54 8.90+2.25 11.27£2.95 21.871 <0.001

1

HK: a group of high level in bone health-related knowledge
LK: a group of low level in bone health-related knowledge
P-values were determined by t-test or chi-square test
Meansstandard deviation

n (%)
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Table 2. Experience and perception of nutrition education and other factors for promoting bone health nutrition education
according to the level of bone health-related nutritional knowledge.

Variables HK" (n=183) LK (n=164) Total (n=347) x° (P

Nutrition education experience Yes 62 (339 (18.9) 93 (26.8) 9.890 (0.002)
No 121 (66.1) 133 (81.1) 254 (73.2)

Places or tools of experienced School 30 (48.4) 2 (38.7) 42 (452) 0.826 (0.662)
nutrition education” Mass media 1 (17.7) 6 (19.4) 17 (183)
Others 21 (33.9) 3 (41.9) 34 (36.6)

Effectiveness of experienced Effective 0 (64.5) 15 (48.4) 55 (59.1) 2.259 (0.323)
?;:lite“’)“ education on caleium  \p oo 3 (210) 9 (29.0) 16 (17.2)
I don’t know 9 (14.5) 7 (22.6) 22 (23.7)

Needs for nutrition education Necessary 176 (96.2) 150 (91.5) 326 (93.9) 3.377 (0.074)
Unnecessary 7 (3.8 4 (85) 21 (6.1)

Willingness to participate in a Willing to participate 153 (83.6) 129 (78.7) 282 (81.3) 1391 (0.271)
nutrition education program Not willing to participate 30 (16.4) 35 213) 65 (18.7)

Effective methods for nutrition Mobile application 72 (47.1) 71 (55.0) 143 (50.7) 2.767 (0.429)
education’” TV program 38 (2438) 31 (24.0) 69 (24.5)
School or company 21 (13.7) 11 ( 85) 32 (11.3)
Others 22 (144) 16 (124) 38 (13.5)

Important factors for calcium intake  Parents 112 (61.2) 100 (61.0) 212 (61.1) 3.958 (0.266)
Friends 13 (7.0) 3(79 26 (7.5
TV, Internet 44 (24.0) 6 (28.0) 90 (25.9)
Others 14 (7.7) 5(3.0 9 (5.5

Do you know recommended daily Yes 51 (27.9) 0(6.1) 61 (17.6) 28.294 (<0.001)

calcium intake? No 132 (72.1) 154 (93.9) 286 (82.4)

Do you know osteoporosis? Very well 74 (40.4) 9 (23.8) 113 (32.6) 12.165 (0.007)
Good 55 (30.1) 6 (34.1) 111 (32.0)
Less 41 (224) 6 (34.1) 97 (28.0)
No 13 (7.0) 3(79 26 (7.5

1

)

HK: a group of high level in bone health-related knowledge
LK: a group of low level in bone health-related knowledge

53

P-values were determined by chi-square test
n=93 (subjects who experienced nutrition education, HK: 62, LK: 31)
n=282 (subjects who are willing to participate in nutrition education, HK: 153, LK: 129)
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Table 3, Bone health-related perceptions and behaviors according to the level of bone health-related nutritional

knowledge.
Variables HK” m=183) LK® (n=164) Total (n=347) %’ pY
Interest in your health Very interested 48 (26.2)" 32 (19.5) 80 (23.1) 7.996 0.046
Moderately interested 110 (60.1) 96 (58.5) 206 (59.4)
Less interested 16 ( 8.7) 30 (18.3) 46 (13.3)
Not interested 9 (49 6 (3.7 5(43)
Sunlight exposure time Less than 15 minutes 29 (15.8) 39 (23.8) 8 (19.6) 6.641 0.084
15< and <30 minutes 69 (37.7) 53 (32.3) 122 (35.2)
15< and <60 minutes 4 (29.5) 55 (33.5) 109 (31.4)
More than an hour 31 (16.9) 17 (10.4) 8 (13.8)
Taking calcium supplements Yes 123 (67.2) 114 (69.5) 237 (68.3) 0.211 0.729
No 0 (32.8) 50 (30.5) 110 (31.7)
Daily walking time Less than 15 minutes 2 (6.6) 19 (11.6) 31 (89 3.864 0.277
15< and <30 minutes 3 (454) 79 (48.2) 162 (46.7)
15< and <60 minutes 5 (35.5) 50 (30.5) 5(33.0)
More than an hour 23 (12.6) 16 ( 9.8) 9 (11.2)
Frequency of regular exercise ~ Every day 6 (33 6 (3.7) 2(35) 2.539 0.638
Five to six times a week 13(7.0) 14 ( 8.5) 7(78)
Three to four times a week 44 (24.0) 29 (17.7) 3 (21.0)
Once or twice a week 62 (33.9) 55 (33.5) 117 (33.7)
None 58 (31.7) 60 (36.6) 118 (34.0)

1

) HK: a group of high level in bone health-related knowledge
) LK: a group of low level in bone health-related knowledge
"0 (%)

) P-values were determined by chi-square test
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Table 4. Perceptions for milk and dairy products according to the level of bone health-related nutritional knowledge.

Variables HK" (n=183) LK” (n=164) Total (n=347) 2 @)

Perceptions of milk and dairy products Have to eat them every day 26 (14.2)3) 15 (9.1 41 (11.8) 9.812 (0.007)
Have to eat for my health 128 (69.9) 101 (61.6) 229 (66.0)
Not interested 29 (15.8) 48 (29.3) 77 (222)

Reasons milk makes you healthy Helpful for growth 16 ( 8.7) 13 (79 29 ( 84) 0.571 (0.903)
Rich in nutrients 84 (45.9) 70 (42.7) 154 (44.4)
Helpful for bone health 76 (41.5) 74 (45.1) 150 (43.2)
Others 7 (3.8 7 (43) 14 ( 4.0

Preference for milk Like 88 (48.1) 55 (33.5) 143 (41.2) 7.888 (0.019)
Neutral 69 (37.7) 83 (50.6) 152 (43.8)
Dislike 26 (14.2) 26 (15.9) 52 (15.0)

Main reasons for drinking milk” For good health 21 (13.4) 11 ( 8.0) 32 (10.8) 3.304 (0.347)
Good taste 33 (21.0) 29 (21.0) 62 (21.0)
Drink with snack 34 (21.7) 26 (18.8) 60 (20.3)
Others 69 (43.9) 72 (522) 141 (47.8)

Main reasons for not drinking milk” 0dd smell 8 (30.8) 7 (26.9) 15 (28.8) 0.342 (0.843)
Unpleasant taste 8 (30.8) 10 (38.5) 18 (34.6)
Others 10 (38.5) 9 (34.6) 19 (36.5)

Preference for dairy products except milk Like all dairy products 132 (72.1) 127 (77.4) 259 (74.6) 1.799 (0.407)
Like it except for milk 35 (19.1) 28 (17.1) 63 (18.2)
Don’t like all dairy products 16 ( 8.7) 9 (5.5) 25(172)

" HK: a group of high level in bone health-related knowledge

)

) LK: a group of low level in bone health-related knowledge
"0 (%)
)
)
)

)

P-values were determined by chi-square test
5

n=52 (subjects who dislike drinking milk, HK: 26, LK: 26)

n=295 (subjects who like or neutral drinking milk, HK: 157, LK: 138)
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Table 5. Preferences for calcium source foods according to the level of bone health-related nutritional knowledge.

Variables HK" (n=183) LK? (n=164) Total (n=347) t p’
White milk 3.78+1.04%) 3.631.08 3.71£1.06 1.293 0.197
Processed milk 3.451.05 3.75+1.02 3.59:1.02 2711 0.007
Fortified milk 3.44+1.06 343+1.02 3.44+1.04 0.141 0.888
Fat-free milk 341111 331117 3.361.14 0.807 0.420
Low-fat milk 3.59+1.08 3.40+1.12 3.50+1.10 1.643 0.101
Liquid yogurt 3.7540.97 3.83+1.05 3.79+1.01 -0.743 0.458
Thick liquid yogurt 4.000.92 4.08+0.92 4.04£0.92 -0.801 0423
Cheese 3.9740.95 3.94+0.87 3.9640.91 0342 0.732
Butter 3.60+0.97 3.650.93 3.6240.95 0,556 0.578
Ice cream 3.81+1.04 3.94+0.99 3.87+1.02 -1.193 0.234
Soymilk 3.67+1.10 3.50£1.13 3594111 1438 0.151
Tofu 3.87+0.88 3.84+0.97 3.86+0.92 0332 0.740
Legumes 338£1.13 321£1.22 330£1.17 1300 0.194
Egg 4224077 430£0.78 426+0.76 -0.961 0337
Anchovy 3.69+0.94 3.65:0.97 3.67+0.95 0.464 0.643
Dried shrimp 3.38+1.08 3.38+1.08 3.38+1.08 0.038 0.969
Laver 4.130.85 4.17+0.82 4.15+0.83 -0.441 0.659
Seaweed 3.96+0.85 3.9140.96 3.94+0.90 0.549 0.583
Spinach 3.74+1.03 3.63+1.02 3.69+1.03 0.993 0321

1

HK: a group of high level in bone health-related knowledge
LK: a group of low level in bone health-related knowledge
P-values were determined by independent t-test
Meansstandard deviation

w o

)
)
)
4
)

5

Scores were assessed based on a S5-point Likert scale from 1 (strongly dislike) to 5 (strongly like)



J Korean Diet Assoc 29(1):49-64, 2023 | 57

SWIEE e BEA AR olR, ST P& ARRL 78 BGEE(P<00), ThY B Fs0r Shnger
B ©F ol 5 YR S| G2 RUHA  AAE 142% NIYKIAE 9.1%) 'k 23S S
Fol7t g RO vehget HASH: ZOI DGR 699% RGFRIAE
6L6%) 9k 2ol el QlAlo] SHE wlge 39

4. QUR|A AZ0| M2 T4 T AB0N et IRATOl AGURAT s Egkom, ‘o] A
ol U MEE H|Z AR Sloke WAL T mEheh o] RH

o SRS T HES TYPRNT 158%, AU

HEAS 24 FU AEA 99 % SAECl B AT 0% AGPNAZY $HEl Bk A
& QNI o4 Y B0l tiE MES RN H9l 90 Uhe HEE S Table 4ol 1Y
ol wek Aol Qexl FIsiIrkTable 4, 5).  ATeIME okt 1T SU wlgo] A
4 LGB e QNS B9 G o] B9k AGPRAZOE REIS0.6%) 7 7V

Table 6. Frequency of calcium-rich foods consumption according to the level of bone health-related nutritional knowledge
(food intake frequency per month).

Variables HK" (n=183) LK? (n=164) Total (n=347) t p’
Milk 24.30+21.88% 21.88+24.81 23.1642331 0.963 0336
Liquid yogurt 12.84+16.44 11.6620.00 12.28+18.19 0.606 0.545
Thick liquid yogurt 14.17£17.92 12.75+20.87 13.50+19.36 0.685 0.494
Cheese 15.2317.85 11.79+19.42 13.60+18.66 1716 0.087
Tofu 18.0021.58 12.5318.95 15.41220.53 2514 0.012
Legumes 18.77+24.18 13.62421.98 16.34+23.28 2.070 0.039
Egg 23.90+22.80 18.64+20.30 21.42421.78 2261 0.024
Anchovy 14.33+20.91 10.15+16.70 12.35+19.12 2.068 0.039
Mackerel 11.04+18.42 8.89+18.62 10.02+18.52 1.082 0.280
Japanese mackerel 8.82+14.88 7.29+16.49 8.10+15.66 0.910 0.363
Salmon 6.85£2.27 7.2542.09 7.04£2.19 -1.697 0.091
Eel 8.10£15.97 591+13.33 7.07+14.80 1377 0.169
Tuna 10.69+16.73 8.09£13.90 9.46+15.49 1.584 0.114
Pork 18.22421.26 13.5117.04 15.99+19.49 2284 0.023
Laver 18.26+21.06 15.47+21.60 16.94+21.33 1216 0.225
Seaweed 11.99+15.93 11.47+20.80 11.75+18.37 0.264 0.792
Cabbage kimchi 33.7725.74 32.19426.65 33.02426.15 0.560 0.576
Dried radish leaves 12.60+18.56 9.60+18.82 11.1818.72 1.494 0.136
Shiitake mushroom 12.1318.35 9.78+19.28 11.02+18.80 1.165 0.245
Oyster mushroom 11.34£17.12 9.70+18.99 10.57+18.02 0.846 0398
Pine mushroom 10.47+15.97 10.07+19.96 10.28+17.94 0.204 0.839
Tree ear mushroom 9.46+16.79 8.38+17.45 8.95+17.09 0.586 0.558

1

HK: a group of high level in bone health-related knowledge

LK: a group of low level in bone health-related knowledge

P-values were determined by independent t-test

Meantstandard deviation

0 score: Don't eat, 1 score: Once a month, 2.5 score: 2 to 3 times a month, 4 score: once or twice a week, 10 score: 3 or 4 times a
week, 20 score: 5 to 6 times a week, 30 score: once a day, 60 score: twice a day, 90 score: three times a day

)

)
)
3)
4

)

5
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Table 7. Correlation coefficient (r) between frequency of calcium-rich foods intake and their preference (n=347).

Freqqency of . Liquid 'f‘higk Sea
intake Milk liquid Cheese Tofu Legumes Egg Anchovy Laver
Preference yogurt yogurt mustard
White milk 0.433* 0.038 0.097 0.215*% 0.161* 0.135% 0.173* 0.161* 0.122* 0.164*
Processed milk 0.118* 0.416% 0.365*% 0.016 0.021 —0.049 0.036 0.046 0.034 0.06
Fortified milk 0.355*% 0.147* 0.219% 0.187* 0.157* 0.177* 0.166* 0.184* 0.217* 0.158*
Fat-free milk 0.202* 0.128* 0.106* 0.194* 0.191* 0.133* 0.242* 0.131* 0.171* 0.186
Low-fat milk 0.218* 0.140% 0.121* 0.230* 0.173* 0.504* 0.228* 0.116 0.148* 0.192*
Liquid yogurt 0.552* 0.125* 0.074 0.769* 0.619* 0.493* 0.540% 0.527* 0.515% 0.653*
Thick liquid yogurt 0.594* 0.017 0.096 0.719* 0.583* 0.445 0.488* 0.528* 0.533* 0.682*
Cheese 0.614* 0.219* 0.332% 0.117* 0.627%  0.044 0.008 —0.068 -0.018 0.026
Tofu 0.027 0.098 0.259*  -0.005 0.131* 0.168* 0.062 0.165% 0.038 0.019
Legumes 0.121*  -0.083 0.065 0.154* 0.235% 0.332* 0.223* 0.314* 0.121* 0.141*
Egg —0.027 0.236% 0290  -0.188*  —0.113*  —0.037 0.010 —0.050 -0.029 —0.109*
Anchovy 0.052 0.086 0.169* 0.063 0.121* 0.163* 0.119* 0.204* 0.060 0.003
Laver —0.033 0.248 0.298* -0.114  -0.051 —0.004 —0.012 0.002 0.044 —0.087
Sea mustard 0.012 0.217 0.268* -0.078 0.066 0.054 0.075 0.080 0.052 0.013

Pearson’s correlation coefficient (r) was used
*P <0.05
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Table 8. Regression analysis of factors related to nutrition education on bone health-related nutrition knowledge.

Unstandardized coefficients

BY t P’ VIF
B" SE
Constant 5.076 1.037 4.897 <0.001
Nutrition education experience 1611 0.336 0.243 4.796 <0.001 1.010
Needs for nutrition education 1327 0.623 0.108 2132 <0.05 1.006

F=17.268 (P-value” <0.001), R*=0.131, adjusted R’=0.124

1
2

w

P-values were determined by t-test
VIE: variance inflation factor

-

)
)
)
)
)

5

Unstandized regression coefficient adjusted for age
Standardized regression coefficient adjusted for age

P-values were determined by ANOVA
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