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Abstract

Objective—To examine the association between the inflammatory potential of diet and the 

degree of cognitive function in an older adult Korean population.

Methods—A total of 239 participants (88 men and 151 women) ages ≥65 y were selected from 

various health centers in Korea. To assess inflammatory potential of diet, energy-adjusted Dietary 

Inflammatory Index (E-DII) scores were computed based on a single 24-h recall. Cognitive 

function was assessed using the Korean Mini-Mental State Examination. Multiple linear and 

logistic regression models were fit to estimate the association between E-DII scores and the degree 

of cognitive function.

Results—E-DII scores were significantly inversely associated with Korean Mini-Mental State 

Examination score in both unadjusted and adjusted models, after controlling for gender, age, BMI, 

sleep hours, supplement use, education level, self-reported health conditions, history of dementia, 

and physical activity (β = −1.33, 95 % CI = −1.95, −0.71, P value <0.0001; β = −0.58, 95 % CI = 

*Corresponding Author. hkchung@hoseo.edu Phone: +82-41-540-5631. 

Disclosure: Dr. James R. Hébert owns controlling interest in Connecting Health Innovations LLC (CHI), a company planning to 
license the right to his invention of the dietary inflammatory index (DII) from the University of South Carolina in order to develop 
computer and smart phone applications for patient counseling and dietary intervention in clinical settings. Dr. Nitin Shivappa is an 
employee of CHI.

HHS Public Access
Author manuscript
Nutrition. Author manuscript; available in PMC 2021 December 19.

Published in final edited form as:
Nutrition. 2018 November ; 55-56: 56–62. doi:10.1016/j.nut.2018.02.026.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



−1.11, −0.06, P value = 0.03, respectively). Participants in the highest E-DII tertile had increased 

risk for mild or moderate cognitive impairment compared with those in the lowest E-DII tertile 

(adjusted odds ratio 6.32, 95 % CI 1.18 - 33.78; P for trend = 0.0031).

Conclusions—Higher E-DII scores are associated with increased risk of cognitive impairment, 

suggesting that consuming a pro-inflammatory diet is associated with increased risk for cognitive 

impairment in the older Korean adults.
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Introduction

Substantial increases in the number of older adults have been recorded across most 

populations globally. The number of persons >60 y of age in the world is expected to 

reach around 2.1 billion by 2050 [1]. Simultaneously, a dramatic increase in the number of 

older adult population in Korea has been reported, with the number of those ≥65 y of age 

projected to increase from 14.3% in 2018 to 22.9% by 2028 [2].

Cognitive impairment is one of the major health problems of older adults. Cognitive 

impairment in older adults has been associated with adverse health consequences, including 

congestive heart failure [3], poor diabetes control [4], functional decline in activity of daily 

living [5], depressive symptoms [6] and reduced survival rates [7]. The direct medical cost 

per person is significantly higher for the older adults with cognitive impairment compared 

with those without cognitive impairment [8]. Given the anticipated increase in the number 

of the older adults with cognitive impairment, associated adverse health consequences, and 

medical costs, it is imperative that a practical means to reduce cognitive impairment among 

older adults (e.g., through diet) be identified.

Currently, inflammation, as indicated by elevated levels of C-reactive protein (CRP), 

interleukin (IL)-6 and tumor necrosis factor (TNF)-α has been found to be associated with 

cognitive impairment [9–11]. Because inflammation has been closely linked to diet [12], 

the dietary inflammatory index (DII) was developed recently by researchers at University 

of South Carolina to measure the inflammatory potential of individuals’ diets [13]. The DII 

has been found to be associated with cognitive decline in France and the United States 

[14, 15], where diets with proinflammatory properties, including energy-dense foods, foods 

with high saturated fat and cholesterol content, and meat products indicated by higher DII 

score, have been found to be associated with lower cognitive functioning in French and 

the US populations [14, 15]. The Korean diet is carbohydrate based but it is distinct in 

that it predominantly contains rice as a staple [16] (with distinct constituents compared 

with other refined or whole grains). This is one feature that distinguishes the Korean diet 

from the US and French diets. Specifically, high consumption of refined carbohydrates, 

including white rice, has been associated with increased risks for cognitive impairments 

[17–19]. As such, the Korean dietary pattern is different from Western dietary patterns 

in terms of dietary composition, and therefore it is important to assess the association 
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between the inflammatory potential of the Korean diet and cognitive function. Limited data 

exist regarding the role of dietary inflammation on cognitive function in an older Korean 

population.

The objective of this study is to investigate the association between the inflammatory 

potential of diet and cognitive function in a cross-sectional study of Korean adults aged 

≥65 y old. We hypothesized that a proinflammatory diet is associated with lower cognitive 

function in older Korean adults.

Material and methods

Study Participants

A convenience sample of 316 older adults aged ≥65 y residing in the district of Seoul, 

Gyeonggi province, and Incheon in Korea were recruited through one-on-one interviews, 

using structured questionnaires, from March 2012 to July 2012. During the initial planning 

of the study, research assistants contacted officers at the welfare center in Korea, and after a 

discussion regarding our ability to obtain data on cognitive functions and sociodemographic 

factors, we estimated that we could reach out to at least 300 older adults. Among 316 

participants, 239 (88 men and 151 women) participants with good communication skills 

assessed by research assistants through one-on-one interviews completed a 24-h recall 

(24 HR). The refusals (n=77) were those with cognitive challenges as a result of poor 

communication skills. The survey was conducted in the University Hospital clinics, the 

Elderly Welfare Centers, and the Health Welfare Center in the district of Seoul, Gyeonggi 

province, and Incheon in Korea. The study was reviewed and approved by the Institutional 

Review Board at Hannam University (2012-01K).

Exposure Variable

Dietary Assessment and Dietary Inflammatory Index (DII)™—A trained 

interviewer assessed dietary intake using a single 24-hour dietary recall interview (24 HR). 

Nutrient intakes were computed using the Computer-Aided Nutritional Analysis Program 

for Professionals 4.0 (Can-Pro 4.0), developed by the Korean Nutrition Society. Using 

data from the 24 HR to assess the primary exposure of interest, the DII was computed 

based on the following macro and micronutrients (termed food parameters throughout): 

energy, carbohydrates; fat; protein; vitamins A, B1, B2, B3, B6, B12, C, and E; saturated, 

monounsaturated, and polyunsaturated fatty acids; fiber; cholesterol; iron; zinc and folic 

acid. Research from nearly 2000 peer-reviewed publications formed the basis of the DII. 

Inflammatory effect scores were informed by these peer-reviewed publications for each 

of the DII food parameters based on their effect on inflammatory cytokines [13]. Energy-

adjusted DII (E-DII) scores were calculated per 1000 kcal/d consumed to control for 

the effect of total energy intake differences among participants. Once calculated from 

the 24 HR, the E-DII scores were standardized to a regionally representative world 

database consisting of dietary consumption from 11 populations around the world and also 

standardized to 1000 kcal/d. The world database provided a standard mean and standard 

deviation for all DII food parameters. For each food parameter, a z score was created by 

subtracting the individual’s estimated intake from the standard mean. This was then divided 
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by the world standard deviation and then converted to a proportional distribution, with 

values ranging from 0 to 1. These values were then centered on 0 by doubling the proportion 

and subtracting 1 (resulting in an E-DII score range with a lower bound of −1 and an upper 

bound of +1. This value was then multiplied by the inflammatory effect score for each food 

parameter. These values were then summed across all food parameters to create the overall 

E-DII score. More positive scores indicate more proinflammatory diets and more negative 

values are more antiinflammatory [13].

Outcome Variable

Cognitive Function Assessment—Cognitive function was examined by the Korean-

adjusted version of Mini-Mental State Examination (K-MMSE), the most widely used 

screening tool for quantitative assessment of the cognitive status of the older adult 

population, developed by Kwon & Park [20], although adapted from Folstein et al. [21]. 

The K-MMSE includes 19 items, and the scores range from 0 to 30. The study participants 

were classified into four groups by score: normal (25-30); boundary zone (20-24); mild 

cognitive impairment (15-19); and moderate cognitive impairment (10-14).

Statistical Analyses

Descriptive statistics were generated for K-MMSE, body mass index (BMI), 

sociodemographic, and lifestyle variables including age, sex, daily supplement use, family 

type, education level, self-reported health conditions, history of dementia, smoking status, 

sleep durations, and physical activity across the distributions of E-DII and degrees of 

cognitive functions. To judge the significance among variables, analysis of variance was 

performed for continuous variables, and χ2 testing was performed for categorical variables. 

Unadjusted and covariate-adjusted linear regression models were tested to estimate β 
coefficients and 95% confidence intervals (CI) for the association among the continuous 

variables, E-DII, and cognitive function (K-MMSE score). The E-DII scores were divided 

into tertiles (three groups) by scoring from 1 to 3 according to the order of E-DII scores. 

Thus, tertile 1 of E-DII, the lowest scoring group of E-DII, is the most antiinflammatory 

group, whereas tertile 3 of E-DII, the highest scoring group of E-DII, is the most 

proinflammatory group. Unadjusted and adjusted multiple logistic regression models were 

used to calculate odds ratios and 95% CI for the association among tertiles of E-DII 

and mild and moderate cognitive impairment (K-MMSE score 10-19). Covariates included 

in adjusted models were variables that significantly differed in relation to the degree of 

cognitive function. To assess the association between E-DII score and cognitive impairment 

using logistic regression models, subgroup analyses were performed by stratifying the older 

adults into two groups; those who slept for <7 versus ≥7 h/d (median sleep hours in the 

present study).

Receiver operating curve (ROC) and the area under the ROC curve were used to determine 

whether E-DII score was a predictor of cognitive function. All data analyses were performed 

using the SAS Version 9.4 (SAS Institute Inc., Cary, NC, USA). Significance was set at a 

two-sided P value of <0.05.
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Results

The distributions of study participants’ cognitive function and sociodemographic and 

lifestyle variables are shown in Table 1. K-MMSE and BMI significantly increased across 

E-DII score-based tertiles (all P values <0.05). Hours of sleep per day appeared to decrease 

with increasing E-DII score (P value=0.06). Categories of daily supplement usage, education 

level, and physical activity levels significantly differed by the tertiles of E-DII (all P values 

<0.05). Older adults who were in E-DII tertile 1 (n=79) were more likely to report daily 

supplement use and had higher education level and physical activity level compared to those 

in E-DII tertile 3 (n=80).

The distribution of study participants’ cognitive function by E-DII and sociodemographic 

and lifestyle variables are presented in Table 2. E-DII and age significantly decreased as 

cognitive functions increased from the moderate cognitive impairment group to the normal 

cognitive function group (all P values <0.05). BMI and hours of sleep significantly increased 

from the moderate cognitive impairment group to the normal cognitive function group (all P 
values <0.05). Categories of sex, daily supplement use, education level, self-reported health 

conditions, history of dementia, and physical activity significantly differed by E-DII tertile 

(all P values <0.05). The majority of men (86%) were classified as having normal cognitive 

function. However, comparatively more women were found to have higher rates of normal 

cognitive function than men (53.1% versus 46.9%). The older adults who were categorized 

as having normal cognitive function reported more daily supplement use compared with 

those who had moderate cognitive impairment (51.9% versus 0%). Individuals with higher 

educational attainment, better self-reported health conditions, no history of dementia, and 

adequate physical activity were more likely to be in the normal cognitive functioning group 

than in the moderate cognitive impairment group (all P values <0.05).

β Coefficients for the association between E-DII score and cognitive functions are presented 

in Table 3. Increases in E-DII scores were significantly and negatively associated with 

cognitive functions, in both crude analyses and after adjusting for sex, age, BMI, sleep 

hours, supplement use, education level, self-reported health conditions, history of dementia, 

and physical activity (β=−1.33, 95% CI=−1.95, −0.71, P <0.0001; β=−0.58, 95% CI = 

−1.11, −0.06, P =0.03, respectively). When stratified by sex, there was no significant 

association between E-DII and cognitive function in men. In women, a statistically 

significant inverse association was found between E-DII and K-MMSE after adjusting for 

covariates (β=−0.96, 95% CI=−1.69, −0.22, P =0.01).

Unadjusted and adjusted odds ratios for mild or moderate cognitive impairment by E-DII 

tertile and as continuous values of E-DII score are presented in Table 4. In the unadjusted 

model, the older adults in the highest tertile of E-DII score (most proinflammatory diet) had 

increased odds of being in the moderate or mild cognitive impairment group compared with 

those older adults in the lowest tertile of DII score (most antiinflammatory diet) (OR=11.67, 

95% CI=3.27-41.68). After controlling for sex, age, BMI, sleep hours, daily supplement use, 

education level, self-reported health conditions, history of dementia, and physical activity, 

the inverse association between E-DII and moderate or mild cognitive impairment still 

remained (adjusted OR [AOR]=6.32, 95% CI=1.18-33.78; P for trend=0.003). When E-DII 
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was fit as a continuous variable, each one-point increase in E-DII score was associated with 

2.54 times increased odds for mild or moderate cognitive impairment (AOR=2.54, 95% 

CI=1.14-5.70).

The older adult population who slept less than 7 h/night and consumed a proinflammatory 

diet (highest tertile of E-DII) had increased odds for mild or moderate cognitive impairment 

compared with those who consumed an antiinflammatory diet (lowest tertile of E-DII) in 

the covariate-adjusted model (AOR=14.82, 95% CI=1.13-194.73; P for trend=0.009). On 

division of E-DII into tertiles, there was no significant association between the tertiles and 

cognitive impairment for the older adults who slept ≥7 h/night. However, a significant linear 

trend was found between E-DII and cognitive impairment in this group (P for trend=0.01) 

(Table 5). The prediction of mild or moderate cognitive impairment using the ROC curve of 

DII is presented in Figure 1. Area under ROC curve was 0.72, which is high.

Discussion

In the present study, older adults Koreans who consumed a proinflammatory diet had 

increased risks for mild or moderate cognitive impairment, compared with those who 

consumed anti-inflammatory diet, regardless of sociodemographic and lifestyle variables. 

Possible underlying mechanisms that could explain the inverse association between E-DII 

scores and the risk of cognitive impairment involve the role of proinflammatory diet on 

systemic inflammation [22]. The traditional Korean diet is high in carbohydrates, mainly 

composed of rice [23]. Consuming foods that have a high proinflammatory potential, 

such as refined carbohydrates, elevates inflammation levels, which in turn is associated 

with increased risks for cognitive impairment in older adults [17–19]. Consistent with 

this finding, higher DII scores were associated with cognitive decline over 10 y among 

women ages 65 to 79 y in the Women’s Health Initiative Memory Study, a randomized, 

double-blind, placebo-controlled trial [14]. In the SU.VI.MAX (supplementation with 

antioxidant vitamins and minerals) cohort, proinflammatory diet was significantly and 

inversely associated with cognitive functioning [15]. As reported in earlier studies, elevated 

inflammatory biomarkers such as CRP and IL-6 have been cross-sectionally associated with 

cognitive impairment at baseline, in a longitudinal cohort study of healthy older adults 

ages 70 to 79 [17]. Consistent with this finding, in a cross-sectional study of an older 

adults ages 60 to 75 with type 2 diabetes [18], inflammatory biomarkers, including IL-6 

and TNF-α were statistically inversely associated with cognitive test scores - specifically, 

matrix reasoning, trail making test, and faces and family pictures subtest - after age 

and sex were adjusted. Another prospective population-derived cohort study reported that 

in community-dwelling participants ages 70 to 90 y [19], high levels of IL-12 were 

significantly associated with lower scores on attention on attention/processing speed domain, 

a crucial component for normal cognitive functioning. Nonetheless, conflicting results on 

inflammation and cognitive function also have been reported [24, 25]. In a cross-sectional 

study in a community-dwelling older adults population [24], serum cytokines, including 

IL-1B, sIL-4R, IL-6, IL-8, IL-10, IL-12, and TNF- α were not significantly associated 

with MMSE scores. In the Longitudinal Aging Study Amsterdam, CRP and IL-6 of the 

older adults ages 62 to 85 y [25] were not significantly longitudinally associated with 

cognitive decline assessed by MMSE. Conflicting results on inflammation and cognitive 
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decline may be the single measurement of inflammation or the assessment tool to quantify 

cognitive functions varied in each study. A causal inference between inflammation and 

cognitive function can be drawn from a randomized, double-blind, placebo-controlled trial 

[14], and cohort studies [15, 19], whereas casual inference from cross-sectional studies 

requires additional, corroborative evidence [17, 18].

Previous research on the role of dietary patterns or factors on cognitive function has 

been inconclusive. Adherence to the Mediterranean diet has been found to be associated 

with lower risk of cognitive impairment in a cohort, multiethnic community study in 

New York [26]. The older adults in the highest tertile of the Mediterranean Diet Score 

had a lower risk for incidence of mild cognitive impairment (hazard ratio=0.85, 95% 

CI=0.72-1.00) compared with those in the lowest tertile of Mediterranean diet score. A 

Mediterranean diet, characterized by high consumption of antiinflammatory foods such as 

fruits and vegetables, omega-3 and omega-6 fatty acids, polyunsaturated fatty acids, and 

antioxidants has been closely linked to a lower DII score in a prospective study [27]. The 

common antiinflammatory foods and nutrients such as high polyunsaturated fatty acids and 

antioxidants that can be found in both Mediterranean and antiinflammatory diets (lower DII) 

may be closely link to higher K-MMSE score.

When we stratified by sex in this study, the significant inverse association between E-DII 

score and cognitive function was found only in women, not in men. In women, each unit 

increase in E-DII score was significantly negatively associated with a 0.96-point decrease 

in K-MMSE after adjusting for age, BMI, sleep hours, supplement use, education level, 

self-reported health conditions, history of dementia, and physical activity (P =0.01). This is 

not because of the sample size difference in men and women (88 versus 151, respectively) 

because the regression coefficient in men was only about one-third of that in women. 

Moreover, no man was defined as having moderate cognitive impairment. This may have 

resulted from inaccurate responses of the men to the K-MMSE questionnaire.

In a subgroup analysis to assess the association between E-DII score tertiles and mild 

or moderate cognitive impairment with regard to sleep hours per day (<7 versus ≥7), 

higher E-DII scores were negatively associated with cognitive functions in both groups (P 
for trend <0.05). Specifically, the older adults who slept fewer than 7 h/d and consumed 

proinflammatory diet had a 15-fold increased risk of cognitive impairment. This highlights 

the importance of securing enough sleep and eating a healthy diet to ensure healthy 

cognitive function; as found in a cohort study of Chinese older adults, less sleep has been 

reported to be a risk factor for cognitive impairment [28]. Also, a healthy older population 

who reported poor sleep quality, as assessed by the Pittsburgh Sleep Quality Index, had 

decreased functional symptoms such as decreased concentration [29].

There are several limitations that pertain to this study. First, because of its cross-sectional 

design, a cause-effect relationship on dietary inflammation and cognitive function cannot 

be drawn from this study. Second, a single 24 HR was used to assess dietary intake in the 

present study, so this may not necessarily represent the usual dietary intake of the older 

adults. Also, a single 24 HR may not capture the intraindividual variability of dietary intake. 

Third, because cognitive function was assessed at one single time point in the present study, 
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any cognitive decline or improvement over the period among the older adults could not 

be captured. Research has found that only 30% of the older adults maintained cognitive 

function over 8 y [30]. Last, stratified analyses produced small sample sizes in this study of 

older adults with moderate cognitive impairment (n=6).

Despite its limitations, the study has a number of strengths. To the best of our knowledge, 

this is the first study to assess inflammatory potential from the diet in relation to degrees of 

cognitive function in older Korean adults. Additionally, a number of important confounding 

variables, including BMI, sleep duration, daily supplement use, history of dementia, 

smoking status, and physical activity, were assessed and controlled in the present study. 

Finally, the ROC curve analysis allowed us to evaluate the predictability and accuracy [31] 

of the DII on cognitive impairment. We evaluated our data with the understanding that K-

MMSE is a screening tool rather than a diagnostic tool for assessing cognitive impairment.

Conclusions

The findings from this study suggest that diet-associated inflammation is inversely 

associated with the degree of cognitive function in Korean older adults. High consumption 

of a variety of antiinflammatory foods, such as fruits, vegetables, omega-3 fatty acids, and 

low consumption of saturated fatty acids and energy-dense foods may ensure adequate 

cognitive function in Korean older adults. Increased levels of inflammation not only have 

been linked to higher risk of cognitive decline but also to dementia [32]. Because cognitive 

impairment has been found to be an important predictor of dementia [33], establishing 

an antiinflammatory dietary recommendation for Korean older adults may be a successful 

strategy to reduce the risk of cognitive impairment.
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Figure 1. 
Receiver operating characteristic (ROC) curve of energy-adjusted Dietary Inflammatory 

Index (E-DII) in the prediction of moderate or mild cognitive impairment (area under ROC 

curve, 0.72 [95% confidence interval 0.63-0.80]).
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Table 1.

Distribution of study participants across tertiles of energy-adjusted dietary inflammatory index (E-DII), 

Korean Study of Diet and Aging, 2012.

E-DII

Tertile 1 (n=79) Tertile 2 (n=80) Tertile 3 (n=80)

Mean (SD) Mean (SD) Mean (SD)
P 

*

K-MMSE (range: 0-30) 27.4 (3.3) 26.8 (4.3) 24.0 (5.7) <0.0001

Age (y) 73.0 (6.1) 73.7 (5.9) 75.4 (6.2) 0.04

BMI (kg/m2) 22.6 (3.2) 20.8 (3.5) 22.1 (4.1) 0.006

Sleep durations (h/d) 7.0 (1.4) 6.9 (1.6) 6.4 (2.2) 0.06

n (%) n (%) n (%)
P 

†

Sex

 Men 33 (41.8) 29 (36.3) 26 (32.5) 0.48

 Women 46 (58.2) 51 (63.8) 54 (67.5)

Supplements

 Yes 41 (51.9) 40 (50.0) 27 (33.8) 0.04

 No 38 (48.1) 40 (50.0) 53 (66.3)

Family type

 With spouse 33 (41.8) 39 (48.8) 36 (45.0) 0.07

 With children 31 (39.2) 25 (31.3) 26 (32.5)

 Spouse and children 5 (6.3) 8 (10.0) 3 (3.8)

 Alone 9 (11.4) 8 (10.0) 8 (10.0)

 Other 1 (1.3) 0 (0.0) 7 (8.8)

Education

 Less than elementary 13 (16.5) 12 (15.0) 26 (32.5) 0.04

 Elementary 27 (34.2) 37 (46.3) 29 (36.3)

 Middle school 17 (21.5) 15 (18.8) 16 (20.0)

 High school 18 (22.8) 14 (17.5) 9 (11.3)

 College or higher 4 (5.1) 2 (2.5) 0 (0.0)

Self-reported health conditions

 Very good 3 (3.8) 6 (7.5) 3 (3.8) 0.16

 Good 17 (21.5) 18 (22.5) 13 (16.3)

 Fair 46 (58.2) 40 (50.0) 38 (47.5)

 Poor 11 (13.9) 13 (16.3) 16 (20.0)

 Very Poor 2 (2.5) 3 (3.8) 10 (12.5)

History of dementia

 Yes 3 (3.8) 5 (6.3) 4 (5.0) 0.7782

 No 76 (96.2) 75 (93.8) 76 (95.0)

Smoking status

 Yes 13 (16.5) 10 (12.5) 12 (15.0) 0.78

 No 66 (83.5) 70 (87.5) 68 (85.0)
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E-DII

Tertile 1 (n=79) Tertile 2 (n=80) Tertile 3 (n=80)

Mean (SD) Mean (SD) Mean (SD)
P 

*

Physical activity

 None 20 (25.3) 13 (16.3) 35 (43.8) 0.001

 1–2/wk 27 (34.2) 35 (43.8) 24 (30.0)

 3–4/wk 18 (22.8) 12 (15.0) 5 (6.3)

 Every day 14 (17.7) 20 (25.0) 16 (20.0)

BMI, body mass index; K-MMSE, Korean-adjusted Mini-Mental State Examination

*
Analysis of variance test was performed for continuous variables.

†
A ꭕ2 test was performed for categorical variables.
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Table 3.

β Coefficient estimates for association of energy-adjusted Dietary Inflammatory Index (E-DII) and cognitive 

functions in total and stratified by sex, Korean Study of Diet and Aging, 2012

β (95% CI) P

Total (n=239)

 Unadjusted −1.33 (−1.95, −0.71) <0.0001

 Multivariable
* −0.58 (−1.11, −0.06) 0.03

Men (n=88)

 Unadjusted −0.63 (−1.33, 0.07) 0.08

 Multivariable 
† −0.21 (−0.88, 0.47) 0.54

Women (n=151)

 Unadjusted −1.77 (−2.64, −0.90) <0.0001

 Multivariable2† −0.96 (−1.69, −0.22) 0.01

BMI, body mass index; CI, confidence interval.

*
Adjusted for sex (men/women), age (continuous), BMI (continuous), sleep hours (continuous), supplemental use (yes/no), education level 

(uneducated, elementary, middle school, high school, college or higher), self-reported health conditions (very good, good, fair, poor, very poor), 
history of dementia (yes/no), and physical activity (none, 1-2/wk, 3-4/wk, every day).

†
Adjusted for age (continuous), BMI (continuous), sleep hours (continuous), supplemental use (yes/no), education level (less than elementary, 

elementary, middle school, high school, college or higher), self-reported health conditions (very good, good, fair, poor, very poor), history of 
dementia (yes/no), and physical activity (none, 1-2/wk, 3-4/wk, every day)

Nutrition. Author manuscript; available in PMC 2021 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Shin et al. Page 17

Table 4.

Unadjusted and adjusted odds ratios for mild or moderate cognitive impairment by the tertiles of E-DII, 

Korean Study of Diet and Aging, 2012

Mild or Moderate Cognitive Impairment

OR
*
 (95% CI) Adjusted OR

†
 (95% CI)

E-DII Tertiles

 Tertile 1 (most antiinflammatory) 1.00 (Reference) 1.00 (Reference)

 Tertile 2 2.99 (0.76-11.80) 2.57 (0.40-16.63)

 Tertile 3 (most proinflammatory) 11.67 (3.27-41.68) 6.32 (1.18-33.78)

 P for trend
‡ <0.0001 0.003

E-DII Continuous 2.66 (1.23-5.76) 2.54 (1.14-5.70)

BMI, body mass index; CI, confidence interval; E-DII, energy-adjusted Dietary Inflammatory Index; OR, odds ratio.

*
Unadjusted model

†
Adjusted for sex (men/women), age (continuous), BMI (continuous), sleep hours (continuous), supplemental use (yes/no), education level (less 

than elementary, elementary, middle school, high school, college or higher), self-reported health conditions (very good, good, fair, poor, very poor), 
history of dementia (yes/no), and physical activity (none, 1-2/wk, 3-4/wk, every day)

‡
Tests of linear trend between moderate or mild cognitive impairment and DII score were calculated by assigning the median value of each tertile 

to each participant in the tertile, and this value was inputted into the model as ordinal values.
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