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Abstract
Objective: To explore the effects of changes in dietary patterns on the cognitive functions of elderly people aged 60 and
above in Gongcheng County.

Methods: A cross-sectional survey was conducted to study the health status of the elderly population in Gongcheng
County, Guangxi. A quantitative food frequency table was used in obtaining information about eating habits, and the
Chinese version of the Simple Mental State Examination Scale was used in obtaining the cognitive function score. Three
main dietary patterns were obtained through factor analysis, and the signi�cance of the main dietary structure and
cognitive function was analyzed through logistic regression.

Results: This study covered 1246 elderly patients, of which 221 had cognitive impairments, accounting for 17.7%. Three
dietary patterns were extracted. The cereal and potato dietary model and oil tea-type dietary model had no protective
effects on cognitive function (P > 0.05), whereas the vegetable and fruit-based diet pattern exerted a protective effect on
cognition before and after the adjustment of potential confounding factors. This protective effect alleviated decline in
cognitive function (before adjustment for confounding factors: odds ratio [OR] = 2.05; 95% con�dence interval [CI] = 1.34–
3.15; P < 0.05; after adjustment, OR = 2.11, 95% CI = 1.34–3.33, and P < 0.05).

Conclusion: Traditional dietary patterns: (grain and potato dietary models and oil-tea-type dietary patterns) cannot alleviate
cognitive decline. This study suggests that a speci�c structure of dietary habits (vegetable and fruit-based dietary patterns)
can protect the elderly against cognitive decline.

1. Introduction
As the global aging situation is becoming more and more serious, senile diseases have received considerable attention[1],
including chronic diseases, physical function, cognitive ability, and more than 10 middle-aged and elderly diseases[2].
Cognitive impairment has many causes, and Alzheimer's disease is the most common[3]. More than 46 million people are
living with dementia worldwide. This number is expected to increase to 131.5 million by 2050[4]. China’s population is
aging[5]. In 2020, the prevalence of cognitive decline in China is 15.54%, and the incidence rate of dementia is 6.04%[6].
Progressive memory loss, decline in language skills, and cognitive dysfunction in other areas have gradually reduced the
elderly's ability to live independently and safely and increased their risk of having personality changes and intellectual loss.
Therefore, cognitive dysfunction is in a precarious situation in the global health �eld. A variety of factors lead to the
occurrence of dementia, such as age, apolipoprotein E genotype c4 allele, family history of dementia, living habits, and
trauma[7,8]. Cognitive aging is not static[9], and interventions can be used to prevent the progression of the disease,
providing evidence that diet intervention prevents the occurrence and development of dementia[10-13]. On the one hand, on
the basis of the impacts of single components and nutritional supplements on cognition, increased intake of �sh[14] and
omega-3 polyunsaturated fatty acids and high linoleic acid[15-17]can prevent cognitive decline. On the other hand,
nutritional intake has a synergistic effect on cognitive function[18,19]. Adherence to Mediterranean diet [20-24] and
neurodegenerative delay (MIND) diet may delay cognitive decline[25,26]. Extracting dietary patterns are useful in exploring
the mechanism of diet’s in�uence on cognitive function, and factor analysis is a generally recognized mathematical model
for exploring cognitive disorders and speci�c dietary patterns[3]. In summary, this study used factor analysis to explore the
in�uence of Gongcheng County's dietary patterns on cognitive function.

2. Materials And Methods
2.1.Data sources

All research subjects in this study were selected from the residents of a county in Guangxi Zhuang Autonomous Region.
According to the principle of cluster random sampling, 4356 residents aged 30 and above were selected from the villages
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and towns in the district, household questionnaires were used, and intensive health examinations and blood sampling were
performed. Samples were tested for biochemical indicators. The inclusion criteria were as follows: permanent residents
who were 60 years old or older at the time of the survey. Exclusion criteria: (1) people with mental illness; (2) people with
incomplete physical examination and questionnaire data; (3) people with total energy intake greater than 6000 kcal or less
than 500 kcal[27,28]. After the implementation of the exclusion criteria, a total of 1246 adults over 60 years old were
included in this study, comprising 531 males and 715 females. The ethics was reviewed and approved by the ethics
committee of the School of Medicine of Guilin Medical College, and informed consent forms were signed for the
participation system.

2.2.Assessment of cognitive function

The Mental State Examination Scale (MMSE) questionnaire has high reliability and validity in the evaluation of cognitive
function and has certain advantages. It can be easily applied and requires a short time to implement[29]. MMSE scores are
divided according to the level of education: illiterate group with ≤17 points, elementary school group with ≤20 points, and
middle school and above groups with ≤24 points were included in the cognitive impairment group[30], and the rest were
included in the cognitively normal group.

2.3.Dietary pattern study design

The food frequency survey method and the food frequency survey table[31] combined with the local market sales in
Gongcheng were used in determining the types of food and main food consumed by the research subjects in the past year,
including the frequency and quantity of food intake, to re�ect the intake of nutrients of the research subjects over a long
period of time[32].

2.4.De�nition of terms

Abnormal blood glucose is de�ned as follows: FBG ≥ 7.0 mmol/L[33] or taking hypoglycemic drugs. Hypertension is
de�ned as systolic blood pressure of ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg or taking antihypertensive
drugs[34]. Dyslipidemia is de�ned as TC of ≥6.22 mmol/L, TG of ≥2.26 mmol/L, LDL-C of ≥4.14 mmol/L for high LDL-C,
and HDL-C of <1.04 mmol/L for low HDL-C[35]. Body mass index is divided into three groups: <18.5 kg/m2, 18.5~24.9
kg/m2, and 25.0~30.0 kg/m2[36].

2.5.You Cha is the main component of the You Cha diet

As a drink, "oil tea" is largely consumed by people in the northeast of Guangxi, and some people consume oil tea three
times a day during meals. Gongcheng oil tea, the most well-known oil tea produced from Guangxi Province, is produced
with local tea, ginger, and, edible oil. The process involves soaking tea with warm water and heating when the tea bubble is
soft. Ginger is ground with a "7 character" tea hammer, edible oil is added, and salt is added to taste. Tea is placed and hot
water is added and then boiled[37].

2.6.Statistical methods

According to the similarity of food types and nutrition, 109 food products in the FFQ questionnaire were divided into 14
groups. The factor analysis method was used in solving the collinearity of the components, VARIMAX rotation was used in
extracting the factor load value, the diet mode was determined, and the diet mode was named according to the factor load:
vegetable-fruit type dietary pattern (high intake of vegetables and fruits and low intake of eggs, soy nuts, meat and
alcohol), potato diet model (more cereals and potato-based food are consumed, and rice is the main products in
Gongcheng County, Guangxi, China), and oil tea-type diet model (high intake of oil tea as obvious signs), as shown
in Table. 1. Participants' factor scores are grouped according to quartiles. The number of dietary patterns is determined
with eigenvalues[38]. The Kaiser-Meyer-Olkin Measure of Sampling Adequacy value was 0.791, Bartlett's Test of Sphericity
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was less than or equal to 0.001, the cumulative variance explanation rate was 82.02%, and the matrix standard was 0.5.
Dietary patterns with factor load values larger than this standard indicate that they were extremely related to this pattern
and were named accordingly.SPSS 21.0 was used in statistical analysis, and linear analysis of continuous variables and
chi-square test of categorical variables were used in obtaining linear trends between the quartiles of dietary pattern scores.
The groups were compared using t test or analysis of variance, and the non-normally distributed data groups were
compared with Wilcoxon test. After adjustment for potential confounding factors, regression of binary logistic was used in
analyzing the in�uencing factors of the cognitive function status of the elderly, and a P value of <0.05 was considered
statistically signi�cant.

Table. 1 Rotated factor loading matrix for dietary patterns

Food group Vegetables and fruits Cereals and potatoes You Cha

Vegetables  0.828a  0.137  -

 Fruits 0.818a  0.125  -

Soy Nuts 0.393  0.152  -

Eggs 0.286  - -

Meats 0.274  0.102  -

Fungi food 0.265  0.100  -

Aquatic 0.249  - -

Edible viscera 0.170  0.148  -

Dairy 0.124  - -

Alcohol product 0.112  - -

Salt - - -

Edible oil - - -

Cereals and potatoes 0.127  0.991a  -

You Cha - - 0.998a 

Absolute values 0.5 are not listed for simplicity

a Absolute values 0.5

 

3. Result
3.1General characteristics of the research object

In this survey, CL male patients were fewer than females. Men and women aged 60–69 accounted for the majority,
accounting for 73.6% and 74.0%, respectively. Among the participants, 68.0% were Yao men, 63.2% were women, 81.2%
were married, and 81.2% were men. With regard to other conditions (such as divorce, separation, and death), men were not
dominant, women were more illiterate, and men suffered. The education levels of men were higher than those of women.
The occupation was mainly farming. Other occupations (such as o�cials, businessmen, and migrant workers) were
dominated by males, which accounted for 8.3%. The proportion of men suffering from chronic diseases was 64.4%, and
the proportion of women was 65.7%. The smoking and drinking rates of men were signi�cantly higher than those of
women. However, the proportion of women exposed to second-hand smoke was 61.7%, which was higher than that of men.



Page 5/20

The body mass index ranged from 18.5 kg/m2 to 24.9 kg/m2, and the proportion of men was 70.8% more than that of
women. The average daily walking and sitting time were 2.9 ± 2.1 and 3.6 ± 1.82 h, respectively, as shown in Table.2
and Table.3.

Table.2 Comparison of cognitive function status in elderly people of different genders

 CL  % Normal X2 P

Man 71 13.4 460 86.6 12.088 0.001 

Women 150 (21.0) 565 79.0

Total 221 17.7 1025 82.3   
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Table. 3 General characteristics of the study subjects

  Man %  Women x2 Pa

Age(years)        

≥60 391 (73.6) 529 (74) 0.073 0.964

≥70 118 (22.2) 155 (21.7)    

≥80 22 (4.1) 31 (4.3)    

Ethnic        

ethnic Han 152 (28.6) 231 (32.3) 3.301 0.192

ethnic Yao 361 (68) 452 (63.2)    

Rest 18 (3.4) 32 (4.5)    

Marital status        

spinsterhood 28 (5.3) 3 (0.4) 59.839 0.000

married 431 (81.2) 515 (72.0)    

Rest 72 (13.6) 197 (27.6)    

Education        

Illiteracy 189 (35.6) 474 (66.3) 128.890 0.000

primary 133 (25.0) 131 (18.3)    

Above education 209 (39.4) 110 (15.4)    

Career        

Farmer 487 (91.7) 687 (96.1) 10.688 0.001

Reest 44 (8.3) 28 (3.9)    

Income        

≤2000 86 (16.2) 155 (21.7) 7.799 0.020

2000 5000 82 (15.4) 123 (17.2)    

≥ 5000 363 (68.4) 437 (61.1)    

Disease d        

Not 189 (35.6) 245 (34.3) 0.237 0.627

Yes 342 (64.4) 470 (65.7)    

  Smoke        

Not 288 (54.2) 707 (98.9) 377.524 0.000

Yes 243 (45.8) 8 (1.1)    

Passive smoking        

Not 298 (56.1) 274 (38.3) 0.389 0.000

Yes 233 (43.9) 441 (61.7)    
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Drink        

Not 250 (47.1) 560 (78.3) 130.734 0.000

Yes 281 (52.9) 155 (21.7)    

SBP        

Abnormal 248 (46.7) 367 (51.3) 2.607 0.106

Normal 283 (53.3) 348 (48.7)    

DBP        

Abnormal 139 (26.2) 227 (31.7) 4.559 0.033

Normal 392 (73.8) 488 (68.3)    

Blood glucose        

Abnormal 29 (5.5) 35 (4.9) 0.201 0.654

Normal 502 (94.5) 680 (95.1)    

BMI        

<18.5 kg/m2 37 (7.0) 85 (11.9) 9.317 0.009

18.5~24.9 kg/m2 376 (70.8) 495 (69.2)    

25.0~30.0 kg/m2 118 (22.2) 135 (18.9)    

LDL        

Abnormal 125 (23.5) 203 (28.4) 3.697 0.055

Normal 406 (76.5) 512 (71.6)    

TG        

Abnormal 57 (10.7) 75 (10.5) 0.019 0.890

Normal 474 (89.3) 640 (89.5)    

HDL-C        

Abnormal 7 (1.3) 2 (0.3) 4.583 0.032

Normal 524 (98.7) 713 (99.7)    

TC 5.53±1.11 5.74±1.16 0.032 0.859

Hipline 87.38±12.5 87.19±7.87 6.605 0.010

Waist 78.55±13.28 76.89±10.28 2.693 0.101

Walking Time 2.9±2.1 2.95±2.13 0.582 0.446

Meditation time 3.6±1.82 3.56±1.82 0.002 0.964

aT test for continuous variables and Chi-square test for categorical variables

bn ( %)

cMean ± SD
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dPresence of disease (hypertension, diabetes, cardiovascular disease, or stroke)

      

3.2.MMSE of experimental and control groups in different genders

The cognitive impairment group of different genders had a lower total MMSE score than the control group and lower
scores for the �ve cognitive function assessment indicators of orientation, attention, calculation, memory, language ability,
and visual space than the normal group (P 0 001). The median total score of cognitive function in the male normal group
was 27 points, and the cognitive impairment group had a score of 20 points. The scores of various items and total scores
of male cognitive function were higher than those of the female group, as shown in Table.4.

3.3.Baseline characteristics of subjects in the lowest (Q1) and highest (Q4) quartile of each model

The three dietary patterns were determined, and the confounding variables were adjusted. The higher the score of the
vegetable and fruit diet model was, the lower the proportion of farmers engaged in occupations, the better the marital
status, the higher the education level, and the higher the number of high-income groups were. The proportion of chronic
diseases showed a decreasing trend, the proportion of people without chronic diseases increased, the number of people
whose diastolic blood pressure levels were in the normal range increased, the body mass index increased, the average daily
walking time decreased to 2.7±1.9 h, and the rest time increased to 3.8±1.8 h. In the dietary pattern of cereals and potatoes,
the blood sugar level showed a decreasing trend. The number of smokers in the oil tea-type dietary pattern increased, and
the diastolic blood pressure tended to increase as a whole, as shown in Table.5. The variables showing a signi�cant trend
in the quartile of dietary pattern scores were screened and then entered into the model and adjusted as potential
confounding factors. 
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Table. 5 Characteristics of the subjects in the lowest (Q1) and highest (Q4) quartiles of each pattern  

 Vegetables and fruits  Cereals and potatoes  You Cha  

 Q1a Q4 Pb Q1 Q4 P Q1 Q4 P

n 312 311  311 311  312 312  

Sex  

Man % 116(37.1) 153
(49.1)

0.002  114
(36.6)

150
(48.2)

0.003  125 (40) 167
(53.5)

0.001 

Women 196(62.8) 158
(50.8)

197
(63.3)

161
(51.7)

187
(59.9)

145
(46.4)

Age(years)  

≥60 230(73.7) 241
(77.4)

0.378  234
(75.2)

229
(73.6)

0.474  230
(73.7)

241
(77.2)

0.214 

≥70 72 (23) 58 (18.6) 64
(20.5)

64 (20.5) 63
(20.1)

61
(19.5)

≥80 10 (3.2) 12 (3.8) 13 (4.1) 18 (5.7) 19 (6) 10 (3.2)

Ethnic  

ethnic Han  108(34.6) 85 (27.3) 0.088  85
(27.3)

97 (31.1) 0.396  99
(31.7)

97 (31) 0.210 

ethnic Yao 195(62.5) 211
(67.8)

214
(68.8)

201
(64.6)

194
(62.1)

205
(65.7)

Rest 9 (2.8) 15 (4.8) 12 (3.8) 13 (4.1) 19 (6) 10 (3.2)

Marital status   

spinsterhood  13 (4.1) 2 (0.6) 0.000  8 (2.5) 9 (2.8) 0.931  6 (1.9) 8 (2.5) 0.784 

married  213(68.2) 262
(84.2)

234
(75.2)

231
(74.2)

235
(75.3)

238
(76.2)

Rest 86 (27.5) 47 (15.1) 69
(22.1)

71 (22.8) 71
(22.7)

66
(21.1)

Education   

Illiteracy  202(64.7) 116
(37.2)

0.000d 173
(55.6)

153
(49.1)

0.057  154
(49.3)

154
(49.3)

0.994 

primary  65 (20.8) 76 (24.4) 68
(21.8)

68 (21.8) 65
(20.8)

66
(21.1)

Above
education

45 (14.4) 119
(38.2)

70
(22.5)

90 (28.9) 93
(29.8)

92
(29.4)

Career  

Farmer  303(97.1) 287
(92.2)

0.007  294
(94.5)

294
(94.5)

1.000  293
(93.9)

296
(94.8)

0.602 

Reest 9 (2.8) 24 (7.7) 17 (5.4) 17 (5.4) 19 (6) 16 (5.1)

Income   

≤2000 60 (19.2) 58 (18.6) 0.008  59
(18.9)

55 (17.6) 0.683  60
(19.2)

62
(19.8)

0.821 
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2000 5000 67 (21.4) 39 (12.5) 55
(17.6)

55 (17.6) 59
(18.9)

53
(16.9)

≥ 5000 185(59.2) 214
(68.8)

197
(63.3)

201
(64.6)

193
(61.8)

197
(63.1)

Disease e  

Not 91 (29.1) 121
(38.9)

0.010  99
(31.8)

121
(38.9)

0.065  102
(32.6)

117
(37.5)

0.208 

Yes 221(70.8) 190 (61) 212
(68.1)

190 (61) 210
(67.3)

195
(62.5)

 Medicinef  

Not 129(41.3) 150
(48.2)

0.084  132
(42.4)

156
(50.1)

0.054  131
(41.9)

147
(47.1)

0.198 

Yes 183(58.6) 161
(51.7)

179
(57.5)

155
(49.8)

181 (58) 165
(52.8)

Smoke   

Not 253 (81) 237
(76.2)

0.137  261
(83.9)

244
(78.4)

0.081  256 (82) 227
(72.7)

0.006 

Yes 59 (18.9) 74 (23.7) 50 (16) 67 (21.5) 56
(17.9)

85
(27.2)
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Passive
smoking 

 

Not 154(49.3) 136
(43.7)

0.159  139
(44.6)

147
(47.2)

0.520  152
(48.7)

141
(45.1)

0.378 

Yes 158(50.6) 175
(56.2)

172
(55.3)

164
(52.7)

160
(51.2)

171
(54.8)

Drink   

Not 216(69.2) 201
(64.6)

0.222  215
(69.1)

194
(62.3)

0.076  214
(68.5)

196
(62.8)

0.129 

Yes 96 (30.7) 110
(35.3)

96 (30.8) 117
(37.6)

98 (31.4) 116
(37.1)

SBP  

Abnormal  167(53.5) 143
(45.9)

0.060  142
(45.6)

153
(49.1)

0.377  151
(48.3)

152
(48.7)

0.936 

Normal  145(46.4) 168 (54) 169
(54.3)

158
(50.8)

161
(51.6)

160
(51.2)

DBP  

Abnormal  107(34.2) 82 (26.3) 0.031  84 (27) 93 (29.9) 0.424  102
(32.6)

78 (25) 0.034 

Normal  205(65.7) 229
(73.6)

227
(72.9)

218 (70) 210
(67.3)

234 (75)

Blood
glucose

 

Abnormal  20 (6.4) 13 (4.1) 0.214  31 (9.9) 11 (3.5) 0.001  15 (4.8) 16 (5.1) 0.854 

Normal  292(93.5) 298
(95.8)

280 (90) 300
(96.4)

297
(95.1)

296
(94.8)

BMI  

<18.5
kg/m2

20 (7.4) 49 (13.8) 0.030  30 (9.6) 31 (9.9) 0.884  26 (8.3) 26 (8.3) 0.623 

18.5~24.9
kg/m2

188(69.8) 239
(67.5)

212
(68.1)

212
(68.1)

211
(67.6)

221
(70.8)

25.0~30.0
kg/m2

61 (22.6) 66 (18.6) 69 (22.1) 68 (21.8) 75 (24) 65
(20.8)

LDL  

Abnormal  86 (27.5) 75 (24.1) 0.326  74 (23.7) 91 (29.2) 0.123  77 (24.6) 73
(23.3)

0.708 

Normal  226(72.4) 236
(75.8)

237
(76.2)

220
(70.7)

235
(75.3)

239
(76.6)

TG   

Abnormal  33 (10.5) 30 (9.6) 0.700  35 (11.2) 29 (9.3) 0.428  36 (11.5) 28 (8.9) 0.291 

Normal  279(89.4) 281
(90.3)

276
(88.7)

282
(90.6)

276
(88.4)

284 (91)

HDL-C  
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Abnormal  1 (0.3) 5 (1.6) 0.100  2 (0.6) 2 (0.6) 1.000  3 (0.9) 1 (0.3) 0.316 

Normal  311(99.6) 306
(98.3)

309
(99.3)

309
(99.3)

309 (99) 311
(99.6)

TC 5.7±1.2C 5.6±1.1 0.429  5.7±1.1 5.6±1.1 0.844  5.6±1.2 5.6±0.9 0.243 

Hipline 86.4±11 88.3±10.2 0.329  87.7±10.1 86.4±13.1 0.695  87.9±12.6 87.8±6.9 0.461 

Waist 76.5±12.4 78.2±12 0.344  78.5±11.3 76.7±13.8 0.385  78.8±13.6 78.1±9.3 0.323 

Walking
Time

2.9±2.1 2.7±1.9 0.049  2.9±2.1 2.8±2.1 0.529  2.7±2.1 2.9±2.2 0.544 

Meditation
time

3.5±1.7 3.8±1.8 0.034  3.7±1.7 3.5±1.9 0.088  3.6±1.9 3.6±1.9 0.921 

BMI body mass index

aQuartile

bP values for linear trend. General linear model for continuous variables and Chi-square test for categorical variables

cMean ± SD

dP for the trend was calculated after educational level was divided by higher ,lower educational level and     uneducated

ePresence of disease (hypertension, diabetes, cardiovascular disease, or stroke)

fTake the medicine within two weeks

3.4.Nutrient characteristics of subjects in the lowest (Q1) and highest (Q4) quartile of each model

After adjustment according to age and gender, an obvious increasing trend associated with the intake of all nutrients, the
vegetable and fruit-based diet pattern, and the cereal and potato diet model was observed (P 0.0001). However, in the
cereal and potato diet model, increase in the intake of unsaturated fatty acids was nonsigni�cant (P = 0.0519). No
signi�cant difference in nutrient intake was found in the oil tea diet group (P 0.05), as shown in Table.6.
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3.5.Logistic regression analysis before and after adjustment for traditional dietary pattern and balanced vegetable and
fruit-based dietary pattern

The relationship between eating patterns and cognitive impairment is shown in Table.7. In the cereal and potato diet and
oil tea diet models, the initial model and the adjusted model were not related to cognitive impairment (P values were both
greater than 0.05). When no adjustment for covariates was made (odds ratio [OR] of the fourth pair of �rst quantiles, 2.05;
95% con�dence interval [CI], 1.34–3.15; P = 0.000). After the covariates were adjusted, in the vegetable and fruit diet (the
OR of the fourth pair of the �rst quantile, 2.11; 95% CI, 1.34–3.33; P = 0.001).

Table. 7 Risk of cognitive impairment across quartiles of dietary pattern scores adjusted for covariates

Item Crude  Modela

P OR 95 % CI  P OR 95 % CI

vegetables and fruits

Q1 0.011        0.014     

Q2 0.093  1.4 (0.94,2.08)   0.103  1.39 (0.93,2.08)

Q3 0.165  1.31 (0.89,1.94)   0.197  1.3 (0.87,1.94)

Q4 0.000  2.05 (1.34,3.15)   0.001  2.11 (1.34,3.33)

cereals and potatoes

Q1 0.803        0.804     

Q2 0.566  1.12 (0.74,1.7)   0.743  1.07 (0.7,1.62)

Q3 0.424  1.18 (0.78,1.79)   0.619  1.11 (0.73,1.69)

Q4 0.999  0.99 (0.66,1.5)   0.669  0.91 (0.6,1.37)

You Cha

Q1 0.904        0.909     

Q2 0.583  1.12 (0.74,1.69)   0.618  1.11 (0.73,1.68)

Q3 0.490  1.15 (0.76,1.75)   0.707  1.08 (0.71,1.64)

Q4 0.792  1.05 (0.7,1.59)   0.884  0.97 (0.64,1.46)

aAll dietary patterns were adjusted by exercise, sex, and supplement intake

4. Discussion
By conducting a cross-sectional survey of 1246 people, we established a model to determine three dietary patterns in the
dietary habits of the elderly aged 60 and above in Gongcheng County: balanced new dietary habits (vegetable and fruit-
based dietary patterns), and traditional dietary habits (cereal and potato and oil tea-type diet model). The results of the
three dietary patterns after adjustment of potential in�uencing variables, such as gender, exercise, and nutrition, did not
change signi�cantly. The dietary intake of the cereal and potato diet model and the oil tea diet model had no obvious
relationship with cognitive function and did not affect cognitive ability. The vegetable and fruit-based diet model before
and after the adjustment of nutritional factors showed that the model had a signi�cant correlation with cognitive
dysfunction and can reduce the risk of cognitive decline. This result suggested that when the dietary pattern was adjusted,
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the diet structure tended to be balanced, and the combination of nutrition and adherence to the vegetable and fruit-based
diet may be a protective factor for cognitive function and slow down decline in cognitive function.

Traditional dietary pattern: the oil-tea-type diet model is characterized by the large intake of oil-tea and insu�cient intake of
vegetables, fruits, meat, cereals and potatoes. Table 3 shows that except the oil tea group, the factor load after the rotation
of a group was less than 0.1. Unhealthy eating patterns usually contain saturated/trans-unsaturated fatty acids, sugars,
and rich calories are signi�cantly correlated with cognitive decline in the elderly[39-46]. The Western diet consists mainly of
saturated fatty acids and re�ned carbohydrates, which may increase the prevalence of Alzheimer’s disease[47-50]. A study
in Taiwan pointed out that the "meat" eating pattern is associated with increased risk of decreased �uency in language
expression[51]. In Gongcheng County, the dietary pattern of cereals and potatoes is mainly characterized by rice intake.
Dietary habits based on re�ned rice, meat, sweet drinks, and noodles[52] and dietary patterns based on rice intake may
increase the risk of dyslipidemia[53]. A starch-rich diet reduces the cognitive ability of the elderly in China[54], especially
among the carriers of apolipoprotein Eε4. Nutrients in dairy products[55] are commonly found in beans, fried food, and
processed meat. The intake of food and peas accelerates cognitive decline in the elderly[56], and vitamins E and C as
supplements can prevent vascular dementia[57]. Vitamin D[58] intake can alleviate cognitive decline[59,60], and adequate
intake of antioxidant-rich fruits and vegetables has been shown to be closely related to damage in people with Alzheimer's
disease[61,62]. Therefore, in a diet based on rice intake, insu�cient intake of antioxidants and vitamins may explain the
high risk of unbalanced diet and may increase the risk of cognitive impairment[63]. The traditional eating habits in the
Guangxi region are less conducive to the prevention of decline in cognitive function than eating habits involving fruits and
vegetables. Oil tea -based dietary patterns based on oil tea and rice-based cereal-potato dietary patterns are not conducive
to the maintenance of cognitive function. Nutrients derived from plants and animals are related to the retention of
cognitive function. Compared with a new type of vegetable and fruit diet, diet lacking plant- and animal-derived nutrients
has lower antioxidant and anti-in�ammatory effects[64], insu�cient amount folic acid[65], and insu�cient vascular
secretions and high-quality proteins[66], leading to neuropathy, particularly in older adults[67]. Antioxidants in the brain can
protect brain tissues from free radical damage[65]. Adherene to the Mediterranean diet and similar dietary patterns may
exert great in�uence on vascular secretions and structural integrity of neuronal cell membranes, reduce oxidative stress,
and enhance anti-in�ammatory and antioxidant abilities[68,69]. Good protective effects[66] and tyrosine, catecholamine
neurotransmitter, dopamine, norepinephrine, and epinephrine precursors are important components of protein food, and
iso�avones and magnesium reduce oxidative stress and increase anti-in�ammatory properties related to high antioxidant
capacity[70,71]. Reduction in dopamine level in a normal aging brain causes cognitive impairment[72]. Therefore, the
correlation between dietary pattern and cognitive function is related to the combination of different nutrients and different
dietary patterns. The potential impact between dietary patterns and cognitive impairment may have multidimensional
biological effects.

When the dietary structure was adjusted, the intake of rice and food that is rich in starch but lacks antioxidants decreased,
and the intake of fruits, vegetables, dairy products, �sh, and other food groups increased. Remodeling resulted in a
balanced diet that had a protective effect on cognitive function and delayed decline in cognitive function. As is well known,
adherence to a diet involving high intake of vegetables and �sh has protective effects[2]. In France, the dietary patterns of
middle-aged people include fruits, whole grains, fresh dairy products, and vegetables[73]. Elderly men mostly eat �sh,
whereas elderly women mostly eat fruits and vegetables[74]. Loef-[75] and Walach[76] con�rmed that the nutritional
combination of "Alzheimer’s disease protection" is related to the high intake of fresh fruits and vegetables, whole grains,
�sh[77], and low-fat dairy products. In Finland, Italy, and the Netherlands, a healthy diet may be associated with good
cognitive function in older men[78]. Strict adherence to the Mediterranean diet improves cognitive status[79-81]. A
balanced diet is important for MCI. The risk of illness is protective[82]. A long-term observation guided by a high-quality
diet pattern showed improved cognitive function[83]. Multidomain interventions, including diet, may improve or help
maintain the cognitive function of the elderly[84]. These studies are consistent with our research with regard to the
protective effect of the vegetable and fruit diet model on cognitive function, re�ecting that eating habit is a potentially
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modi�able factor that prevents multifactor cognitive impairment. The research results may guide the prevention and
alleviation of cognitive decline in the elderly and provide a low-cost and feasible scienti�c method.

5. Conclusions
A cross-sectional study on the relationship between dietary patterns and cognitive functions of elderly people aged 60 and
above in Gongcheng County, Guangxi was performed. According to the modeling results, traditional dietary models (grain
and potato and oil tea-based dietary models) have no protective effects on cognitive function. When the diet structure was
adjusted, a new balanced dietary pattern (vegetable and fruit-based dietary pattern) was found. Moreover, the model was
modeled again, suggesting that the dietary pattern may have a protective effect on cognitive function and re�ect eating
habits. The importance of potentially modi�able factors to the prevention of multifactorial cognitive impairment is
highlighted.
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