Original Article

DOI:10.4235/jkgs.2010.14.1.25

H715HHel HE

o o - O

The Association Between Frequency of Food Group Consumption and

Functional Disability in Older People

Jinhee Kim, MPH, Yunhwan Lee, MD, Joung Hwan Back, MS

Department of Preventive Medicine and Public Health, Ajou University School of Medicine, Institute on Aging, Ajou

University Medical Center, Suwon, Korea

Background: We evaluated the association between the frequency of food group consumption and functional disability

in Korean older people.

Methods: Data are from the 2005 Korea National Health and Nutrition Examination Survey. Subjects were 771 people (324
men and 447 women) aged 65 and older living in the community. Information on frequency of food group consumption
was obtained using a food-frequency questionnaire and functional disability was assessed using the activities of daily living
(ADL) and instrumental ADL (IADL) scales. Multiple logistic regression analyses were used to examine the association

of frequency of food group consumption with ADL and IADL.

Results: Adjusting for covariates, in men, frequency of milk and their products consumption was inversely associated
with IADL disability [OR (95% CI): 0.29 (0.13-0.65); p for trend=0.003]. Frequencies of fish and shellfish, and beverages
consumption were also inversely associated with IADL disability. In women, frequencies of vegetables, seaweeds, and
beverages consumption were inversely associated with ADL disability. Frequency of legumes and their products con-
sum- ption was inversely associated with IADL disability [OR (95% CI): 0.56 (0.33-0.95); p for trend=0.063].
Conclusion: Increased frequencies of food group consumption may be protective against functional disability in Korean older
people. Further research is needed to ascertain the effect of diet on physical disability in older persons.
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Table 1. Characteristics of subjects aged 65 and older by gender

- Men Women Total
Characteristics
(n=324) (n=447) (h=771)

Age (year) 70.7£5.2 72.0£5.5 71454
Marital status

No 11.4 61.5 40.5

Yes 88.6 38.5 59.5
Education

Less than elementary school 14.8 50.6 355

Elementary school or more 85.2 49 .4 64.5
Quartiles (Q) of income*

Q1 29.3 29.5 29.4

Q2 24.7 28.4 26.8

Q3 23.5 22.1 22.7

Q4 22.5 19.9 21.0
Number of chronic conditions 2.6+1.5 3.6+1.8 32+1.7
Body mass index (kg/m?) 23.2+3.3 23.9+3.3 23.6+3.3
Smoking

Never 13.6 84.6 54.7

Former 52.5 8.1 26.7

Current 34.0 7.4 18.5
Alcohol drinking

Never 1.7 45.0 31.0

Former 21.0 17.9 19.2

Current 67.3 37.1 49.8
Exercise

No 49.7 70.2 61.6

Yes 50.3 29.8 38.4
Activities of daily living (ADL)

Normal 88.9 81.4 84.6

Impaired 1.1 18.6 15.4
Instrumental activities of daily living (IADL)

Normal 77.5 50.6 61.9

Impaired 22.5 49 .4 38.1

Values are mean=SD, %.

*Equivalent income (household income/ynumber of household members) by gender and 5+ear age group: for men, 65-69 (n=688),
Q1<41.57, 41.57<Q2<70.00, 70.00<Q3<113.14, Q4>113.14; 70-74 (n=420), Q1<31.82, 31.82<Q2<55.52, 55.52
<Q3<93.46, Q4>93.46; 75+(n=370), Q1<27.00, 27.00<Q2<43.84, 43.84<Q3<84.85, Q4>84.85; for women, 6569
(= 823), Q1<35.00, 35.00<Q2<57.74, 57.74<Q3<101.82, Q4>101.82; 70-74 (h=616), Q1<29.70, 29.70<Q2<
49.16, 49.16<Q3<89.44, Q4>89.44; 75+ (n=770), Q1<28.99, 28.99<Q2<52.48, 52.48<Q3<106.07, Q4>106.07
(unit=10,000 Korean won).

Atk AAAS AA=2E ARESHo] ALFA AT kg + 4l
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A 9% Axolm)e Zrir]elAl ARoa 2 E 9 BE EA A2 SPSS 12.0 (SPSS, Inc., Chicago, Illinois)
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Table 2. Characteristics of subjects (65+) according to physical disability

Men (n=324) Women (n=447)
Characteristics ADL IADL ADL IADL
Normal  Impaired Normal  Impaired Normal  Impaired ~ Normal  Impaired

Age [year) 703+50 731607 69.7+47 734+60° 715+51 743+65 702+43 738+6.0°
Marital status

No 89.2 10.8 75.7 24.3 78.9 21.1 44.7 553"

Yes 88.9 1.1 77.7 22.3 85.5 14.5 59.9 40.1
Education

Less than elementary school 87.5 125 52.1 47.9% 74.8 25.28 32.7 67.3°

Elementary school or more  89.1 10.9 81.9 18.1 88.2 11.8 68.8 31.2
Quartiles (Q) of income*

Q1 83.2 16.8 73.7 26.3 75.8 24.2 40.2 59.87

Q2 88.8 11.3 78.8 21.3 80.3 19.7 512 48.8

Q3 92.1 7.9 81.6 18.4 83.8 16.2 56.6 434

Q4 93.2 6.8 76.7 23.3 88.8 1.2 58.4 41.6
Number of chronic conditions 2.5+1.5  32+15%  25+15 28+14 35417 424207 35+17 37+19
Body mass index (Kg/mQ) 23.1+3.2 23.8+3.8 23.4+30 225+38 24.0+3.3 23.7+3.4 24.1+3.1 23.7+34
Smoking

Never 88.6 11.4 88.6 11.4 82.3 17.7 52.1 47.9

Former 87.1 12.9 75.3 24.7 80.6 19.4 38.9 61.1

Current 91.8 8.2 76.4 23.6 72.7 27.3 455 54.5
Alcohol drinking

Never 84.2 15.8 71.1 28.97 82.1 17.9 46.8 53.2

Former 83.8 16.2 67.6 324 72.5 27.5 55.0 45.0

Current 91.3 8.7 81.7 18.3 84.9 15.1 53.0 47.0
Exercise

No 85.1 1497 71.4 2867 77.7 223" 44.6 55.4°

Yes 92.6 7.4 83.4 16.6 90.2 9.8 64.7 35.3

Values are mean=SD, %.

‘Equivalent income (household income/Vnumber of household members) by gender and 5-year age group: for men, 65-69 (1=688), Q1<
4157, 41.57<Q2<70.00, 70.00<Q3<113.14, Q4>113.14; 70-74 (n=420), Q1<31.82, 31.82<Q2<55.52, 55.52 <Q3<93.46,
Q4>93.46; 75+ (n=370), Q1<27.00, 27.00<Q2<43.84, 43.84<Q3<84.85, Q4>84.85; for women, 65-69 (n=823), Q1<35.00,
35.00<Q2<57.74, 57.74<Q3<101.82, Q4>101.82; 70-74 (n=616), Q1<29.70, 29.70<Q2<49.16, 49.16<Q3<89.44, Q4>
89.44; 75+ (n=770), Q1<28.99, 28.99<Q2<52.48, 52.48<Q3<106.07, Q4>106.07 (unit=10,000 Korean won).

Tp<0.05, 1=p<O.O1, %5<0.001 (Hest or chisquare test).
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Table 3. Odds ratios (OR) of physical disability by frequencies of food group consumption in older men

Frequency ADL IADL
of con"  Crude OR pfor  Adjusted OR' p for Crude OR p for  Adjusted OR' p for
sumption*  (95% C|) frend  (95% Cl) frend (95% )’ frend  (95% Cl) frend

Cereals and their products Low 1.00 1.00 1.00 1.00
Medium 0.87 (0.34-2.24) 0.238 0.90(0.31-2.58) 0.293 1.93(0.96-3.87) 0505  4.06(1.72-9.56)" 0911
High 0.63(0.29-1.37) 0.64 (0.27-1.50) 0.89 (0.49-1.63) 1.17(0.57-2.39)

Legumes and their products  Low 1.00 1.00 1.00 1.00
Medium 0.60 (0.26-1.42) 0.475 0.70(0.27-1.77) 0.389 052 (0.27-0.98)} 0.129  0.67(0.32-1.39) 0.343
High 0.70 (0.31-1.61) 0.65(0.26-1.64) 0.57(0.31-1.08) 0.68(0.33-1.41)

Potatoes and starches Low 1.00 1.00 1.00 1.00
Medium 0.88(0.39-1.99) 0.581 1.06 (0.43-2.61) 0.631 1.29(0.722.33) 0.466  1.88(0.94-3.78) 0.539
High 121 (0.502.92) 126 (0.48-3.28) 0.83(0.40-1.72) 0.91(0.402.11)

Meats and their products Low 1.00 1.00 1.00 1.00
Medium 0.41(0.16-1.00) 0.224 0.43(0.16-1.14) 0.290 0.65(0.35-1.21) 0.030  0.87(0.43-1.74) 0.117
High 0.58 (0.25-1.33) 0.57 (0.23-1.46) 0.47 (0.24-0.92)° 0.54(0.25-1.17)

Eggs Low 1.00 1.00 1.00 1.00
Medium 0.84(0.37-1.91) 0.373 0.82(0.33-2.05) 0.458 1.16(0.622.18) 0.302  1.08(0.53-2.21) 0.328
High 0.67(0.27-1.62) 0.69(0.26-1.81) 0.75(0.38-1.49) 0.72 (0.34-1.56)

Fish and shellfish Low 1.00 1.00 1.00 1.00
Medium 1.01(0.42-2.43) 0.149 1.09(0.42-2.83) 0.232 0.73(0.37-1.45) 0.005  0.65(0.30-1.41) 0.035
High 0.57 (0.25-1.28) 0.61(0.25-1 .47) 0.42(0.230.78)" 0.47 (0.240.93)°

Vegetables Low 1.00 1.00 1.00 1.00
Medum  0.75(0.31-1.83) 0.680  0.77(0.29-2.04] 0.970 0.66 (0.34-1.25) 0.035 090 (0.42-1.89) 0.244
High 0.81(0.36-1.84) 0.93(0.37-2.33) 0.49 (0.260.93)} 0.66(0.32-1.37)

Mushrooms Low 1.00 1.00 1.00 1.00
Medium 0.18 (0.040.79)8 0.578 0.24(0.05-1.12) 0.861 0.32(0.140.72)" 0.058  0.38(0.150.95)° 0.717
High 0.66(0.32-1.39) 0.90(0.39-2.07) 0.49 (0.27-0.87)% 0.75(0.37-1.49)

Seaweeds Low 1.00 1.00 1.00 1.00
Medum  039(0.16097F 0667  045(0.171.18)  0.840 0.55 (0.29-1.02) 0131 0.72(0.361.44) 0.803
High 0.74 (0.33-1.66) 0.99 (0.40-2.45) 0.57 0.30-1.08) 0.87 (0.42-1.83)

Fruits Low 1.00 1.00 1.00 1.00
Medium 0.62(0.26-1.50) 0.238 0.54(0.19-1.52) 0.188 0.54(0.27-1.07) 0.160  0.68(0.31-1.49) 0.526
High 0.54(0.23-1.27) 0.45(0.17-1.20) 0.53(0.28-1.02) 0.69 (0.32-1.50)

Milk and their products Low 1.00 1.00 1.00 1.00
Medium 0.56(0.24-1.30) 0.377 0.60 (0.24-1.50) 0.485 0.36(0.190.67)" 0.001  0.39(0.200.79)" 0.003
High 0.65(0.28-1.52) 0.69 (0.27-1.75) 0.28 (0.14-0.57)" 0.29 (0.130.65)"

Beverages Low 1.00 1.00 1.00 1.00
Medium 0.71(0.27-1.86) 0.159 1.17 (0.40-3.46) 0.296 0.52 (0.25-1.08) 0.001  0.95(0.41-2.19) 0.032
High 0.55(0.25-1.20) 0.68(0.28-1.62) 0.33(0.18-0.60)" 050 (0.26-0.98)°

Alcohol Low 1.00 1.00 1.00 1.00
Medium 0.46(0.18-1.19) 0.590 0.90(0.26-3.17) 0.894 0.58 (0.30-1.12) 0.455  1.28(0.51-3.20) 0.843
High 0.71(0.30-1.68) 1.03(0.30-3.50) 0.72 (0.37-1.38) 1.02 (0.40-2.63)

*Cereals and their products/vegetables (low: <3 times/day, medium: 4-5 times/day, high: >6 times/day); legumes and their products (low: <2-3 times/week, medium: between 4-6 times/week
and 1-2 times/day, high: >3 times/day); potatoes and starches (low: <once/month, medium: between 2-3 times/month and once/week, high: >2-3 times/week); meats and their products
(low: <2-3 times/month, medium: once/week, high: >2-3 times/week); eggs (low: <6-11 times/year, medium: between 1-3 times/month and once/week, high: >2-3 times/week); fish
and shellfish (low: <2-3 times/week, medium: 4-6 times/ week, high: =once/day); mushrooms (low: <6-11 times/year, medium: 1-3 times/month, high: >once/week); seaweeds/ fruits/
beverages (low: <once/week, medium: 2-6 times/week, high: >once/day); milk and their products (low: <2-3 times/month, medium: 1-6 times/week, high: >once/day); alcohol (low:
<6-11 times/ year, medium: between 1-3 times/month and 1-3 times/week, high: >4-6 times/week).

195% confidence intervals.

*Adjusted for age, marital status (yes or no), education (less than elementary school, elementary school or more), quartiles of income, number of chronic conditions, body mass index,
smoking (never, former, or current), alcohol drinking (never, former, or current), and exercise (yes or no).

$p<0.05, 'p<0.01, 'p<0.001.
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Table 4. Odds ratios (OR) of physical disability by frequencies of food group consumption in older women

Frequency ADL IADL
of con- Crude OR p for Adjusted ORF p for Crude OR p for  Adjusted OR' p for
sumpfion® (959, C|)" frend  (95% Cl) frend  (95% C)° frend  (95% CI) frend

Cereals and their products ~ Low 1.00 1.00 1.00 1.00
Medium 0.94(0.46-1.92) 0982 1.26(0.582.72) 0576  0.85(0.49-1.47) 0434 1.41(0.762.64) 0.583
High 1.00 (0.59-1.69) 1.20 (0.67-2.15) 0.84 (0.56-1.27) 1.18(0.73-1.90)

Legumes and their products  Low 1.00 1.00 1.00 1.00
Medium 0.71(0.40-1.27) 0.301  0.74(0.39-1.38) 0.440 0.62 (0.39-0.98)° 0.006  0.66(0.39-1.11) 0.063
High 0.69(0.39-1.22) 0.72(0.38-1.38) 0.48(0.31-0.77) I 0.56 (0.33-0.95)}

Potatoes and starches Low 1.00 1.00 1.00 1.00
Medium 1.49 (0.86-2.56) 0.870 1.71(0.94-3.12) 0.485 0.69 (0.46-1.06) 0.176  0.83(0.51-1.34) 0.056
High 1.20(0.61-2.34) 1.49(0.733.05) 1.24(0.752.07) 1.58 (0.89-2.82)

Meats and their products Low 1.00 1.00 1.00 1.00
Medium 1.10(0.61-1.96) 0.027 1.21(0.642.27) 0160  0.90(0.56-1.47) 0.075  0.98(0.56-1.69) 0.569
High 0.56 (0.32-1.00) 0.69 0.37-1.30) 0.68 (0.44-1.05) 0.87 (0.53-1.43)

Eggs Low 1.00 1.00 1.00 1.00
Medium 1.08 (0.63-1.86) 0.415  1.17(0.652.13) 0.629 0.93(0.61-1.43) 0.761 1.03(0.63-1.69) 0.498
High 0.77 (0.40-1.48) 0.85(0.42-1.73) 0.92 (0.57-1.50) 1.21(0.692.11)

Fish and shellfish Low 1.00 1.00 1.00 1.00
Medium 0.54 (0.31-0.94)° 0.010  0.57(0.31-1.04) 0180  0.89(0.57-1.40) 0710 1.10(0.651.85) 0.057
High 0.40 (0.22:0.75)! 0.57(0.29-1.12) 0.89 (0.56-1.43) 1.65 (0.942.89)

Vegetables Low 1.00 1.00 1.00 1.00
Medium 1.01(0.59-1.74) 0.003  1.31(0.72-2.39) 0.010 0.91(0.58-1.44) 0.359  1.22(0.72-2.06) 0.441
High 0.38(0.200.72)" 0.39(0.19-0.81)° 0.81(0.52-1.27) 1.25(0.742.12)

Mushrooms Low 1.00 1.00 1.00 1.00
Medium 1.07 (0.59-1.95) 0.036 1.19(0.61-2.31) 0.505 1.01(0.62-1.66) 0.003  1.37(0.78-2.42) 0.260
High 052 (0.27-0.98)° 0.81(0.40-1.63) 0.51(0.33-0.80) 0.79 (0.47-1.34)

Seaweeds Low 1.00 1.00 1.00 1.00
Medium 0.45(0250.78)! 0001 0.50(0.27092° 0019  0.81(0.531.25) 0.566  0.97 (0.59-1.59) 0.510
High 0.33(0.17-0.65) I 0.42 (0.20-0.86)° 0.85(0.53-1.37) 1.18(0.69-2.03)

Fruits Low 1.00 1.00 1.00 1.00
Medium 1.14(0.63-2.04) 0.029 1.64(0.87-3.12) 0.638 0.82(0.51-1.33) 0.125  1.32(0.762.31) 0.360
High 0.57 (0.30-1.08) 1.02 (0.51-2.05) 0.68(0.42-1.10) 1.39(0.79-2.46)

Milk and their products Low 1.00 1.00 1.00 1.00
Medium 0.93(0.54-1.61) 0.425 1.05(0.57-1.93) 0.787 0.80(0.52-1.23) 0.055  0.98(0.60-1.61) 0.369
High 0.78 (0.43-1.44) 0.92 (0.48-1.78) 0.63 (0.39-1.00) 0.79 (0.47-1.34)

Beverages Low 1.00 1.00 1.00 1.00
Medium 0.50 (0.27-0.94)° 0.001  0.58(0.29-1.14) 0.072 0.62(0.37-1.03) 0.001  0.81(0.46-1.42) 0.074
High 0.37(0.21-0.65)" 0.53(0.29-0.98)° 0.45 (0.29-0.69)" 0.63 (0.38-1.04)

Alcohol Low 1.00 1.00 1.00 1.00
Medium 1.28(0.58-2.81) 0.596  1.71(0.69-4.23) 0.983 1.24(0.652.39) 0404  1.33(0.612.93) 0.198
High 0.78(0.31-1.92) 1,06 (0.36-3.15) 0.75 (0.39-1 .45) 0.60 (0.26-1.40]

*Cereals and their products/vegetables (low: <3 times/day, medium: 4-5 times/day, high: =6 times/day); legumes and their products (low: <once/week, medium: between 2-6 times/week
and once/day, high: >2 times/day); potatoes and starches (low: <once/month, medium: between 2-3 fimes/month and once/week, high: >2-3 times/week); meats and their products (low:
<once/month, medium: 2-3 times/month, high: >once/week); eggs (low: <6-11 times/year, medium: between 1-3 times/month and once/week, high: >2-3 times/week); fish and shellfish/
seaweeds/fruits (low: <once/week, medium: 2-6 times/week, high: >once/day); mushrooms/alcohol (low: <6-11 times/year, medium: 1-3 times/month, high: >once/week); milk and their
products/beverages (low: <2-3 times/month, medium: 1-6 times/week, high: >once/day).

95% confidence infervals.

*Adjusted for age, marital status (yes or no), education (less than elementary school, elementary school or more), quartiles of income, number of chronic conditions, body mass index,
smoking (never, former, or current), alcohol drinking (never, former, or current), and exercise (yes or no).

%<0.05, 'p<0.01, "p<0.001.
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