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ABSTRACT

Purpose: This study examines the correlation between fish consumption and the risk of mild
cognitive impairment in the elderly living in rural areas.

Methods: The Yangpyeong cohort data collected from Yangpyeong in July 2009 and August
2010 was used as the data set. Adults greater than or equal to 60 years who have completed
the Korean version of the Mini-Mental State Examination (MMSE-KC) were selected for

the study. After excluding participants with less than 500 kcal of energy intake (n =2), a
total of 806 adults were enrolled as the final subjects. Cognitive function was assessed
using the MMSE-KC, and dietary intake was collected using the quantitative food frequency
questionnaire comprising 106 foods or food groups.

Results: The educational level, proportion of people who exercise, fruits and vegetable
intake, and energy intake, tended to increase with fish intake among men, while

increasing age resulted in decreased fish consumption. Among women, the educational
level, proportion of subjects who exercise, proportion of subjects currently taking dietary
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supplements, fruits and vegetable intake, and energy intake, tended to increase with fish
consumption, whereas increasing age showed decreasing fish consumption. Increased fish
intake resulted in a higher MMSE-KC score after adjusting for the confounding variables

in women (p for trend = 0.016), but no significant trend was observed between fish intake
and MMSE-KC score in men. Fish intake was inversely related to the risk of mild cognitive
impairment after adjusting for covariates in women (Q1 vs. Q4; odds ratio, 0.46 [0.23-0.90];
p for trend = 0.009).

Conclusion: This study determined that increased fish consumption is correlated with
reduced risk of mild cognitive impairment in the female elderly. Further longitudinal studies
with larger samples are required to determine a causal relationship between fish intake and
cognitive function.

Keywords: fish, cognitive function, mild cognitive impairment, elderly
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Table 1. Characteristics of the study subjects

Characteristics Male (n = 340) Female (n = 466) p-value”
Age (yrs) 68.2+5.4 67.6 5.3 0.164
Height (cm) 163.7+5.8 151.0 £ 5.7 <0.001
Weight (kg) 63.3+9.0 57.0 = 8.6 <0.001
BMI (kg/m?) 23.6+2.8 95.0+3.3 <0.001
Education <0.001
Uneducated 95 (7.4) 144 (30.9)
Elementary school 154 (45.6) 955 (54.7)
Middle school 59 (17.5) 35 (7.5)
High school 71 (21.0) 21 (4.5)
College or higher 29 (8.6) 1(2.4)
Living arrangements <0.001
Living alone 26 (7.7) 111 (23.8)
Living with a spouse or family 311 (92.3) 355 (76.2)
Alcohol intake <0.001
Non-drinker/former drinker 130 (38.2) 357 (76.6)
Current drinker 210 (61.8) 109 (23.4)
Smoking status <0.001
Non-smoker/former smoker 321 (94.4) 465 (99.8)
Current smoker 19 (5.6) 1(0.2)
Exercise 0.225
Yes 106 (31.2) 197 (27.3)
No 234 (68.8) 339 (72.8)
Supplement use 0.277
Yes 60 (17.7) 69 (14.8)
No 280 (82.4) 397 (85.2)
Fruit and vegetable intakes (serving/day) 71+4.0 6.1+3.7 <0.001
Energy intake (kcal/day) 1,581.4 + 457.7 1,324.4 + 413.0 <0.001
Diabetes 32 (9.4) 63 (13.5) 0.074
Stroke 12 (3.5) 9 (1.9) 0.160
Hypertension 89 (26.2) 184 (39.5) <0.001
Cardiovascular disease 27 (7.9) 27 (5.8) 0.229
Hyperlipidemia 7(2.1) 16 (3.4) 0.247

Values are expressed as mean + SD or number (%).
BMI, body mass index.
Ut-test or y? test.
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Table 2. Characteristics of the study subjects by quartile of total fish intake

Characteristics Male (n = 340) Female (n = 466)
Q1 (n = 86) Q4 (n = 85) p-value” p trend? Q1 (n=114) Q4 (n =116) p-value” p trend?
Fish intakes (serving/day) 0.07 £ 0.05 1.53£1.35 0.03+0.03 1.42 + 0.76
Age (yrs) 69.5+5.6 66.7 £5.1 0.005 0.001 68.6 + 5.6 66.4 +4.8 0.008 0.001
Height (cm) 162.9 £ 6.2 164.6 £ 6.1 0.318 0.093 149.7 £ 5.5 152.3+5.6 0.004 0.001
Weight (kg) 61.9+9.6 64.2 £ 9.1 0.306 0.230 55.6 +8.7 57.4+8.2 0.058 0.153
BMI (kg/m?) 23.3+£2.9 23.6 +2.6 0.53 0.725 24.8 +£3.5 24.7 + 3.0 0.209 0.717
Education <0.001  <0.001Y <0.001  <0.001Y
Uneducated 12 (14.1) 2 (2.4) 56 (49.1) 19 (16.4)
Elementary school 51(60.0) 23 (27.4) 55 (48.3) 65 (56.0)
Middle school 12 (14.1) 18 (21.4) 2 (1.8) 12 (10.3)
High school 8 (9.4) 26 (31.0) 1(0.9) 12 (10.3)
College or higher 2(2.4) 15 (17.9) 0(0) 8 (6.9)
Living arrangements 0.569 0.303 0.31 0.242
Living alone 9 (10.5) 6 (7.2) 31(27.2) 927 (23.3)
Living with a spouse or family 77 (89.5) 77 (92.8) 83 (72.8) 89 (76.7)
Alcohol intake 0.980 0.813 0.074 0.169
Non-drinker/former drinker 33(38.4) 34 (40.0) 78 (68.4) 88 (75.9)
Current drinker 53 (61.6) 51(60.0) 36 (31.6) 28 (24.1)
Smoking status <0.001 0.926 0.255 0.650
Non-smoker/former smoker 83 (96.5) 84 (98.8) 114 (100.0) 116 (100.0)
Current smoker 3(3.5) 1(1.2) 0(0.0) 0(0.0)
Exercise 0.055 0.011 <0.001 <0.001
Yes 17 (19.8) 32 (37.7) 17 (14.9) 51 (44.0)
No 69 (80.2) 53 (62.4) 97 (85.1) 65 (56.0)
Supplement use 0.591 0.299 0.003 0.0003
Yes 11 (12.8) 16 (18.8) 6 (5.3) 26 (22.4)
No 75 (87.2) 69 (81.2) 108 (94.7) 90 (77.6)
Fruit and vegetable intakes (serving/day) 5.0+2.7 9.8+5.0 <0.001 <0.001 4.2+3.3 8.6 £ 4.0 <0.001 <0.001
Energy intake (kcal/day) 1,294.1 £324.8 1,901.2 + 484.7 <0.001 <0.001 1,136.8 = 358.5 1,575.1£495.3 <0.001 <0.001
Diabetes 7(8.7) 4 (4.7) 0.235 0.416 20 (17.5) 15 (12.9) 0.444 0.234
Stroke 3(3.5) 2 (2.4) 0.017 0.800 2(1.8) 3(2.6) 0.029 0.658
Hypertension 19 (22.1) 23 (27.1) 0.787 0.526 34 (29.8) 44 (37.9) 0.058 0.226
Cardiovascular disease 5(5.8) 5(5.9) 0.540 0.940 7 (6.1) 10 (8.6) 0.266 0.671
Hyperlipidemia 4 (4.7) 0 (0.0) 0.007 0.062 1(0.9) 5 (4.3) 0.001 0.070

Values are expressed as mean = SD or number (%).

BMI, body mass index.

Vy? test, Fisher's exact test, or analysis of variance. ?Simple regression analysis or Cochran-Armitage trend test. *To calculate p for trend, education was
categorized into binary variables (higher or lower educational level).
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Table 3. Dietary nutrient intake by quartile of total fish intake”

Nutrients Male (n = 340) Female (n = 466)

Q1 (n=86) Q4 (n = 85) p-value?  p trend? Q1(n="14) Q4 (n=116) p-value?  p trend?
Fruit and vegetable intakes (serving/day) 51+0.4 9.7+0.4 <0.001 <0.001 4.2+0.3 8.5+0.3 <0.001 <0.001
Energy intake (kcal/day) 1,310.1 £ 43.5 1,885.0 = 43.8 <0.001 <0.001 1,143.9 + 35.4 1,563.7 + 35.3 <0.001 <0.001
Beta carotene (pg) 2,068.6 +147.6 2,875.6 +148.4 <0.001 <0.001 1,390.7+98.6 2,599.8 + 98.2 <0.001 <0.001
Vitamin A (ug RE) 375.7+25.0 530.0 +25.2 <0.001 <0.001 251.1+16.9 475.2 £16.9 <0.001 <0.001
Vitamin C (mg) 62.6 + 3.7 84.4+3.8 <0.001 <0.001 50.7+3.0 65.7+2.9 <0.001 <0.001
Vitamin E (mg) 5.5+0.2 7.8 +£0.2 <0.001 <0.001 41+0.1 6.9+ 0. <0.001 <0.001
Folate (pg) 381.3+12.4 445.6 +12.5 0.001 <0.001 305.7+8.9 378.7 £ 8.9 <0.001 <0.001
Vitamin B, (ug) 1.4 +0.2 31+0.2 <0.001 <0.001 0.8+ 0.1 2.6 +0.1 <0.001 <0.001
All fat (g) 8.6 0.8 12.3+0.8 0.007 0.002 4.3+0.4 9.7+ 0.4 <0.001 <0.001
Saturated fat (g) 3.6+0.4 5.3+0.4 0.015 0.003 2.0 £0.2 4.3+0.2 <0.001 <0.001
Monounsaturated fat (g) 3.6 0.4 6.1+0.4 <0.001 <0.001 1.7+0.2 4.8+0.2 <0.001 <0.001
Polyunsaturated fat (g) 1.5+ 0.1 3.3+0.1 <0.001 <0.001 0.7+ 0.1 3.0+0.1 <0.001 <0.001
a-linolenic acid (g) 0.12 = 0.01 0.23 = 0.01 <0.001 <0.001 0.06 = 0.01 0.23 = 0.01 <0.001 <0.001
EPA (g) 0.02 + 0.01 0.11 £ 0.01 <0.001 <0.001 0.01+0.01 0.10 = 0.01 <0.001 <0.001
DHA (g) 0.04 +0.03 0.23 = 0.03 <0.001 <0.001 0.01+0.03 0.24 £ 0.03 <0.001 <0.001
Total n-3 PUFAs (g)? 0.16 = 0.03 0.59 £ 0.03 <0.001 <0.001 0.08 + 0.02 0.55 £ 0.02 <0.001 <0.001

Values are expressed as mean = SD.

EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid; PUFA, polyunsaturated fatty acid.

DALl nutrients were adjusted for energy intakes by residual method after log transformation. 2The general linear model was adjusted by age. ®Total n-3 fatty acids
are the sum of the following long chain n-3 PUFAs: 18:3n-3 (a-linolenic acid), 18:4n-3 (stearidonic acid), 20:4n-3 (eicosatetranoic acid), 20:5n-3 (EPA), 22:5n-3
(docosapentaenoic acid), 22:6n-3 (DHA).

A OHE SR WAL o-2] =@ AL EPA, DHA, & n-3 THE-Z 312 HHAH A 2| 2Fo] o} %]

rr

7

MM PFEo)| 2 MMSE-KC &+
24 dF &oll T2 MMSE-KC B A5 BAS dake

A AJF 7ol thE MMSE-KC B H420] 4GS BASH Aat date] A9 A%, 4%
5 ojx ofui A A2, 2 9 A4 S BYslelS o ol g Aol ehbA ekg
o} (p for trend = 0.634). ©14H2] 39 A, WRSE, &5 o 2 B

oflqA AT, e B A4 HHTFZ BAsHAS dl A A3 ™ol =245 MMSE-KC
T %7k EokAl = H e BT p for trend = 0.016). AJ'H-S F25k7) gk 1 A, 4, 1

25.5 4 0.045" 0.634? 0.016%

25.0 4
24.5 +

24.0

MMSE-KC score

23.5 4

23.0
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Total Male Female

Fig. 1. Means of MMSE-KC scores by quartile of total fish intake after adjusting for covariates.

MMSE-KC, Korean version of Mini-Mental State Examination.

YAdjusting for age, sex, education, exercise, living arrangements, supplement use, energy intake, and fruit and
vegetable intakes. ?Adjusting for age, education, exercise, energy intake, and fruit and vegetable intakes. ¥
Adjusting for age, education, exercise, supplement use, energy intake, and fruit and vegetable intakes.

https://e-jnh.org https://doi.org/10.4163/jnh.2021.54.2.139 145



MM MF|9t eolo] QIX| 7| S X5}

IJNHS

Journal of Nutrition and Health

Table 4. Adjusted odds ratio and 95% confidence intervals of the risk of mild cognitive impairment according to total fish intake

Sex Q1 Q2 Q3 Q4 p trend
Male
Crude 1.0 (Ref) 0.48 (0.25-0.90) 0.50 (0.27-0.93) 0.40 (0.21-0.76) 0.024
Model 1 1.0 (Ref) 0.55 (0.29-1.05) 0.60 (0.31-1.16) 0.56 (0.28-1.12) 0.239
Model 22 1.0 (Ref) 0.60 (0.31-1.16) 0.68 (0.34-1.36) 0.70 (0.31-1.57) 0.675
Female
Crude 1.0 (Ref) 1.10 (0.66-1.86) 0.71 (0.42-1.22) 0.48 (0.28-0.84) 0.002
Model 19 1.0 (Ref) 1.08 (0.63-1.84) 0.77 (0.44-1.35) 0.58 (0.32-1.07) 0.035
Model 29 1.0 (Ref) 1.03 (0.60-1.77) 0.68 (0.38-1.22) 0.46 (0.23-0.90) 0.009

YAdjusting for age, education, and exercise. ?Adjusting for age, education, exercise, energy intake, and fruit and vegetable intakes. ?Adjusting for age,
education, exercise, and supplement use. YAdjusting for age, education, exercise, supplement use, energy intake, and fruit and vegetable intakes.
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