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Abstract

Purpose—Chronic diseases such as cancer and cardiovascular disease (CVD) are well-

established causes of disability and premature deaths. Dietary components that are known to affect 

chronic inflammation have been implicated in the etiology and prognosis of these chronic 

diseases. We examined the ability of the dietary inflammatory index (DII) to predict overall, 

cancer and CVD mortality in the Iowa Women’s Health study.

Methods—The DII was computed from baseline dietary intake assessed in this cohort of 37,525 

women, who were aged 55–69 years when enrolled starting in 1986. During the follow-up period, 

through December 31, 2010, in a total of 17,793 deaths, 5044 cancer- and 6528 CVD-related 

deaths were identified through mortality record linkage. Cox proportional hazards regression was 

used to estimate hazard ratios (HR) with DII expressed both as a continuous variable and as 

quartiles.

Results—Comparing subjects in DII Quartile 4 versus Quartile 1, modest positive associations 

were noted for all-cause mortality (HRQ4vsQ1 1.07; 95 % CI 1.01–1.13; p-trend = 0.006), digestive 

cancer mortality (HRQ4vsQ1 1.19; 95 % CI 1.00–1.43; p-trend = 0.05), CVD mortality (HRQ4vsQ1 

1.09; 95 % CI 1.01–1.18; p-trend = 0.08), non-cancer/non-CVD/non-acute mortality (HRQ4vsQ1 
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1.09; 95 % CI 1.00–1.19; p-trend = 0.19), coronary heart disease (CHD) mortality (HRQ4vsQ1 

1.17; 95 % CI 1.05–1.30; p-trend = 0.001) and chronic obstructive pulmonary disease (COPD) 

mortality (HRQ4vsQ1 1.43; 95 % CI 1.18– 1.75; p-trend = 0.0006). No substantial associations 

were observed for mortality from stroke, Alzheimer’s disease or unspecified dementia.

Conclusion—These results indicate that a pro-inflammatory diet, as evidenced by higher DII 

scores, may be associated with total mortality as well as mortality from digestive cancer, CVD, 

CHD and COPD.
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Introduction

Inflammation is the body’s appropriate response to tissue insult/injury or the presence of 

inflammatory stimulants [1, 2]. The acute inflammatory response represents an important 

step in the process of wound healing and tissue regeneration that, under normal 

circumstances, will lead to recovery within a few days [3, 4]. However, when this process of 

inflammation is not controlled properly via competent negative feedback, a chronic low-

grade inflammatory state could result [4]. Chronic inflammation has been shown to be 

associated with many chronic conditions and outcomes, such as cancer and cardiovascular 

disease (CVD) incidence and death [1, 3, 5–10].

Research into the role of diet in inflammation and chronic disease mortality suggests that 

diet represents a complicated set of exposures that often interact, and whose cumulative 

effect influences both inflammatory responses and health outcomes [11, 12]. This has 

included effects on markers of systemic inflammation in carefully designed intervention 

trials [13, 14] and on incidence of colon cancer and precancerous lesions in large 

observational cohort studies [15, 16]. Several studies have evaluated the effect of a healthy 

diet as defined, a priori, by dietary patterns or scores and various health outcomes, including 

total mortality [17–21]. The three components (diet, inflammation and mortality) form a 

natural “triad”; however, a search combining all these three terms on MEDLINE® yielded 

very few results.

In an effort to fill a methodological gap, researchers at the University of South Carolina’s 

Cancer Prevention and Control Program developed the dietary inflammatory index (DII), 

which can be used in diverse populations to predict levels of inflammatory markers and 

related health outcomes [22, 23]. The DII is based on reviewing and scoring the scientific 

literature on diet and inflammation, and obtaining nutritional surveillance data sets from 

around the world to which individuals’ dietary intakes could be compared. A higher DII 

score indicates a pro-inflammatory dietary milieu, and a lower DII score indicates that diet is 

more anti-inflammatory [22]. Thus far, the DII has been found to be associated with C-

reactive protein [23, 24], interleukin-6 [25–27] and homocysteine [25]. Additionally, DII has 

been shown to be associated with glucose intolerance and dyslipidemia components of the 

metabolic syndrome [28, 29], anthropometric measurements in Spain [30], asthma in 

Australia [27] respiratory conditions in Italy [31], bone mineral density among 
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postmenopausal women in Iran [32], colorectal cancer in two case–control studies in Spain 

and Italy [33, 34] and three cohort studies in the USA [15, 35, 36], and pancreatic and 

prostate cancers in Italian studies [37, 38].

The purpose of this study was to examine the association between the DII and total, cancer 

and CVD mortality in the IWHS, a large prospective cohort of post-menopausal women. We 

hypothesized that higher DII scores (indicating a pro-inflammatory diet) are associated with 

an increased risk of dying in general, as well as increased risk of mortality from specific 

chronic diseases.

Methods

Participants and study design

Full details regarding the IWHS design have been published elsewhere [39]. In brief, the 

IWHS was designed to examine the effect of host, dietary and lifestyle factors on the 

incidence of cancer among postmenopausal women. In total, 41,836 women, ages 55–69 

years, were enrolled in 1986 and were asked to complete a 16-page self-administered 

questionnaire. The IWHS was approved by the University of Minnesota Institutional Review 

Board, and the return of the questionnaire was considered informed consent in concordance 

with prevailing practice in 1986. Women with extreme energy intake (<600 kcal or ≥5000 

kcal per day) or incomplete dietary data (≥30 items blank) on the food frequency 

questionnaire (n = 3102) or with missing covariate data (n = 1209) were excluded from the 

present study, yielding a sample size for analysis of 37,525 study participants. The response 

rates by questionnaire were as follows: 1987 (91 % response rate), 1992 (83 %). Aspirin use 

was assessed in the 1992 questionnaire. At baseline, the total number of participants with 

any kind of cancer and heart disease was 3389 and 3214, respectively, and with prevalent 

diabetes, it was 1535. After excluding women with these preexisting conditions, the total 

sample size was 29,634; out of these, 957 women (3 % of the total sample size) were 

excluded because of missing information on the covariates selected for analyses to give a 

final analytic sample size of 28,677.

Dietary information

Dietary intake data were collected using a food frequency questionnaire (FFQ) at baseline 

(1986). This FFQ was adapted from the 126-item instrument developed by Willett et al. [40]. 

Dietary data were obtained from the Harvard University Food Composition Database, which 

was derived from US Department of Agriculture sources [40]. These FFQ-derived dietary 

data were used to calculate DII scores for all participants.

Dietary inflammatory index (DII)

The DII is based on literature published through 2010 linking diet to inflammation. 

Individual intakes of food parameters on which the DII is based are then compared with a 

world standard database. A complete description of the DII is available elsewhere [22]. A 

description of validation work, including both dietary recalls and a structured questionnaire 

similar to an FFQ, also is available [23]. Briefly, to calculate DII for the participants of this 

study, the dietary data were first linked to the regionally representative world database that 
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we created that provided a robust estimate of a mean and standard deviation for each 

parameter. These then become the multipliers to express an individual’s exposure, relative to 

the “standard global mean,” as a z-score. This is achieved by subtracting the “standard 

global mean” from the amount reported and dividing this value by the standard deviation. To 

minimize the effect of “right skewing,” this value is then converted to a centered percentile 

score. The centered percentile score for each food parameter for each individual was then 

multiplied by the respective food parameter effect score, which is derived from the literature 

review, in order to obtain a food parameter-specific DII score for an individual. All of the 

food parameter-specific DII scores are then summed to create the overall DII score for every 

participant in the study [22]. A higher DII indicates a more inflammatory diet. The range of 

DII scores in the IWHS was −5.75 to +4.66.

Ascertainment and classification of mortality

Deaths through December 31, 2010, were identified through the State Health Registry of 

Iowa or the National Death Index for women who did not respond to the last follow-up 

questionnaire (2004) or who emigrated from Iowa. International Classification of Diseases 

(ICD), 9th and 10th Edition codes (ICD-9, ICD-10), were used to determine the underlying 

cause of death. Deaths due to cancer were ascertained with ICD-9 codes 140–239 or ICD-10 

codes C00-D48; death due to digestive cancers (esophagus, stomach, small intestine, colon, 

rectum and anus, liver and intrahepatic bile ducts, gallbladder, pancreas, and other and ill-

defined sites of the digestive organs) was defined as ICD-9 150–159 or ICD-10 C15-C26. 

CVD deaths were ascertained through ICD-9 codes 390–459 or ICD-10 codes I00-I99. 

Deaths due to non-CVD/non-cancer/non-acute illnesses, including infection, benign tumor, 

endocrine, nutritional and metabolic disorders (except diabetes, hyperlipidemia or obesity), 

nervous system, respiratory, digestive, genitourinary, skin and subcutaneous tissue, and 

selected connective tissue disorders and arthropathies, were defined as ICD-9 codes 1–139, 

240–249, 251–271, 273–277, 279–359, 460–629, 680–714, or 720 or ICD-10 codes A, B, 

E00–E09, E15–E64, E67–E77, E79–E90, F, G, H, J, K, L, M00–M14, M30–M36, M45–

M46 or N. Out of these, most deaths were due to chronic obstructive pulmonary disease 

(COPD) defined as ICD-9 491–492 or ICD-10 J449, Alzheimer’s disease defined as ICD-9 

331 or ICD-10 J449, and unspecified dementia defined as ICD-9 294.8 or ICD-10 F03. 

Person-years of follow-up were accumulated from baseline until death or administrative 

censoring on December 31, 2010.

Other measurements

The baseline questionnaire included questions concerning potential confounders, including 

demographic factors (age, education), lifestyle factors (physical activity, smoking, alcohol 

use), medical history (high blood pressure, diabetes, heart disease, cancer), anthropometrics 

(height, weight, waist and hip circumference) and medication (hormone replacement 

therapy). Aspirin and nonsteroidal anti-inflammatory drug (NSAID) use was assessed in the 

1992 survey. Physical activity was characterized according to the frequency (times per 

week) of self-reported moderate (mod) and vigorous (vig) activities: high = mod ≥ 5 or vig ≥ 

2; moderate = mod ≥ 2 or mod ≥ 1 and vig ≥ 1; or otherwise low. Body mass index (BMI) 

was categorized as underweight (<18.5 kg/m2), normal weight (18.5- <25 kg/m2), 

overweight (25- <30 kg/m2) and obese (≥30 kg/m2). Participants received instructions for 
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measuring waist and hip circumference with a paper tape measure [41]. The study has been 

approved by the appropriate ethics committee and has therefore been performed in 

accordance with the ethical standards laid down in the 1964 Declaration of Helsinki and its 

later amendments.

Statistical analyses

DII was analyzed both as a continuous variable and as quartiles. Baseline characteristics 

were examined across quartiles of DII. The participants’ characteristics including 

demographics, lifestyle factors, medical history, anthropometric characteristics and 

medications were examined using general linear model or Chi-square test for continuous and 

categorical variables, respectively. Hazards ratio and 95 % confidence intervals (HR; 95 % 

CI) were estimated using Cox proportional hazards regression models, adjusting only for age 

and total energy intake in the crude model and additionally adjusting for BMI, smoking 

status, pack-years of smoking, education, hormone replacement therapy (HRT) use, and 

history of diabetes, hypertension, cardiovascular disease and cancer. The covariates were 

chosen a priori as they previously had been shown to be strong risk factors for mortality in 

this cohort. Further adjustment for alcohol intake and physical activity did not substantially 

change the results; therefore, these variables were not included in the final model. The p 
value for the regression coefficient in the continuous model was used as the p value for 

trend. The assumption of proportional hazards was tested by adding to the model an 

interaction term between follow-up time and DII; there was no evidence that these 

assumptions were violated. Additionally, analyses were carried out and stratified by types of 

CVD deaths specifically coronary heart disease (CHD) and stroke, and major causes of 

death among the non-CVD/non-cancer category which are COPD and Alzheimer’s and 

unspecified dementia. Finally, to examine effect modification due to BMI, physical activity, 

smoking status and aspirin use, interaction terms were introduced and if significant stratified 

analysis was carried out. A sensitivity analysis was performed whereby women with 

prevalent cancer, diabetes, or heart disease at baseline were excluded (n = 8138). Another 

sensitivity analysis was performed excluding the deaths in the first 3 years of follow-up. 

Statistical tests were performed using SAS® 9.3, (SAS Institute Inc., Cary, NC); all p values 

were derived from two-sided tests.

Results

Total person-years of observation for this study were 778,521, and mean length of follow-up 

was 20.7 ± 7.0 years. The mean DII at baseline was −0.87 (SD ± 2.02). Baseline 

characteristics by quartiles of DII are provided in Table 1. Decreasing trends for total energy 

intake and increasing trends for total fat intake were observed across DII quartiles (Table 1). 

Increasing frequencies for women with BMI ≥ 30 kg/m2, waist-to-hip ratio (WHR) >0.869, 

current smokers, less than high school education and those reporting low levels of physical 

activity were observed across quartiles of DII. During the follow-up period, a total of 17,793 

deaths from all causes, 5044 cancer-related deaths, 1240 digestive cancer deaths, 6528 

CVD-related deaths and 4909 non-cancer/non-CVD/non-acute deaths were identified.
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For all-cause mortality analysis, when DII was used as a continuous variable, significant 

positive associations were observed for all-cause mortality after age and total energy intake 

adjustment (HR 1.09; 95 % CI 1.07–1.10 per 1 unit of the DII). After additional adjustment 

for BMI, smoking status, pack-years of smoking, education, HRT use, and history of 

diabetes, CVD, hypertension and cancer, the HR was attenuated (HR 1.03; 95 % CI 1.01–

1.05). When DII was fit as quartiles, significant associations were observed for women in 

quartile 4 versus quartile 1 (HRQ4vsQ1 1.08; 95 % CI 1.03–1.13; p-trend = 0.0005) after 

multivariable adjustment.

For analysis of cancer-specific mortality, significant positive associations were observed 

with DII as continuous (HR 1.04; 95 % CI 1.01–1.07) after multivariable adjustment. When 

DII was fit as quartiles, women in the fourth quartile were at higher risk of dying from 

cancer compared with women in the first quartile in multivariable analysis (HRQ4vsQ1 1.08; 

95 % CI 0.99–1.18; p-trend = 0.01). For digestive cancer-specific mortality, increased DII 

score was associated with deaths both when presented as a continuous variable (HR 1.07; 

95 % CI 1.01–1.14) and as quartiles (HRQ4vsq1 1.19; 95 % CI 1.00–1.43; p-trend = 0.04.

For CVD-specific analysis, significant positive associations were observed with DII as 

continuous after multivariable adjustment (HR 1.04; 95 % CI 1.01–1.07). When DII was fit 

as quartiles, women in the fourth quartile were at higher risk of dying from CVD compared 

with women in the first quartile (HRQ4vsQ1 1.09; 95 % CI 1.01–1.18; p-trend = 0.006) after 

multivariable analysis.

We found a positive association between DII and non-cancer/non-CVD/non-acute deaths in 

the adjusted model when DII was presented as quartiles (HRQ4vsQ1 1.09; 95 % CI 1.00–

1.19; p-trend = 0.16) (Table 2). Table 3 shows results for additional causes of deaths, and 

DII was associated with deaths from CHD (HRQ4vsQ1 1.17; 95 % CI 1.05– 1.30; p-trend = 

0.001) and COPD (HRQ4vsQ1 1.43; 95 % CI 1.18–1.73; p-trend = <0.001).

Test for interaction was significant for smoking status for all-cause mortality, deaths due to 

cancer and marginally significant for deaths due to CVDs (data not shown). When stratified 

by smoking status, a stronger association was observed between DII and all-cause mortality 

among ever-smokers (HRcontinuous HR 1.13, 95 % CI 1.10–1.15) than among never-smokers 

(HRcontinuous HR 1.03, 95 % CI 1.00–1.05); similarly, a stronger association was observed 

between DII and cancer mortality, CVD mortality and non-CVD/non-cancer/non-acute 

mortality among ever-smokers compared with never-smokers (data not shown). Tests for 

interaction with BMI were marginally significant for all-cause mortality and deaths due to 

non-CVD/non-cancer/non-acute death. When stratified by BMI, DII was associated with all-

cause mortality among overweight/obese (HRcontinuous HR 1.05, 95 % CI 1.03–1.08) and 

normal BMI category (HRcontinuous HR 1.13, 95 % CI 1.10–1.16), and non-CVD/non-

cancer/non-acute death among overweight/obese (HRcontinuous HR 1.04, 95 % CI 1.00–1.09) 

and normal BMI category (HRcontinuous HR 1.16, 95 % CI 1.10–1.21).

There were no substantial changes in the magnitude of the association between DII as a 

continuous variable and as quartiles with all-cause, cancer and CVD mortality after 

excluding women with prevalent cancer, diabetes and heart disease at baseline (online only; 
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supplemental Table 1). However, associations with digestive-tract cancer mortality were 

attenuated and no longer statistically significant. Also, in the analyses performed after 

excluding deaths during the first 3 years of follow-up, the results were similar to those 

displayed in Table 2. We have looked at the attributable risk due to higher DII. The total 

number of expected deaths when keeping the rate of deaths in quartiles 2, 3 and 4 same as 

that in quartile 1 is 13,079, the total number of observed deaths for quartile 2–4 is 13,434, 

and the difference between expected and observed number of deaths is 355. Therefore, in the 

Iowa Women’s Health study with a sample size of 37,525, 355 of the total 17,793 deaths can 

be attributed to increased inflammatory potential of diet i, e higher DII scores, and in the 

general population, 1261 deaths can be attributed to higher DII scores per 100,000 women.

In the analyses in which we examined results by duration of follow-up (Table 4), there was a 

slight pattern of stronger associations with shorter follow-up, with the maximum observed at 

5–10 years out for all causes, all CVD, CHD and stroke. The maximal effect was at slightly 

longer durations for all cancers, digestive-tract cancers and for COPD (i.e., peaking at 10–15 

years).

Discussion

In this population-based prospective cohort study of older women, we observed an 

association between consuming a more pro-inflammatory diet, as reflected in higher DII 

scores, with increased risk of all-cause, cancer-related, digestive cancer-related, CVD-

related, CHD-related and COPD-related mortality. Consuming a more pro-inflammatory diet 

(about 5 point increase from quartile 1 to quartile 4 in DII) was associated with an 

approximate 7–9 % increased risk of mortality. The attributable risk of dying due to having a 

higher DII score (i.e., DII scores above first quartile) was 1261 deaths per 100,000 women. 

Studying individual food items such as red or processed meat or specific nutrients such as 

omega 3 fatty acids and dietary fiber in isolation can be problematic because these whole 

foods or nutrients are usually eaten with other food items and nutrients that may attenuate or 

accentuate the specific effects of the individual food or nutrient under study. Furthermore, 

the high correlation among nutrients and across foods may result in instability in risk 

estimation due to multicollinearity and possible loss of statistical power. As a consequence, 

previous studies have explored the association between dietary patterns and indices and 

mortality (both all cause and disease specific) [42–46] as a means of capturing the effect of 

the whole diet rather than individual dietary constituents.

The results of the current study are in accordance with the general findings that healthy diet 

pattern scores are inversely associated with mortality. In a previous study conducted among 

IWHS participants, both the Alternate Healthy Eating Index (AHEI) and the A Priori Diet 

Quality Score predicted total, CVD-, cancer-related, and non-CVD, non-CA, non-acute 

deaths [21]. In another study, adherence to the Dietary Approaches to Stop Hypertension 

(DASH) diet was not associated with CVD mortality in the IWHS [47]. In the Adventist 

Health Study-2, researchers observed a significant inverse association between a vegetarian 

dietary pattern and all-cause mortality and CVD mortality [46]. An inverse association was 

observed between Healthy Eating Index (HEI) and all-cause mortality in the National Health 

Nutrition and Examination Survey (NHANES) III; however, the association was restricted to 
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men [44]. Authors also have observed significant inverse associations between the AHEI, 

and all-cause and CVD mortality in the Whitehall cohort study, and a nonsignificant inverse 

association was observed with cancer mortality [43]. In the Netherlands component of the 

EPIC study, increasing Mediterranean score was found to have significant inverse 

association with CVD deaths [42]. It is important to note here that higher scores for these 

indices represent healthier diet, whereas for DII, higher scores indicate a more pro-

inflammatory (i.e., unhealthy) diet.

Previous dietary patterns or indices focus on a limited number of food groups or nutrients 

specific to dietary guidelines or cultural ways of eating. In formulating the DII, an entirely 

different approach was taken by focusing on the functional effects of up to 45 foods and 

nutrients. As such, it relies on the very careful review and scoring of around 2000 

publications in the medical literature specifically in relation to diet and inflammation. Also, 

it standardizes individual dietary intakes of pro- and anti-inflammatory food constituents to 

world referent values. In a previous study conducted in IWHS looking at DII and incident 

colorectal cancer as outcome, servings of food groups such as vegetables, fruits and fish 

were shown to decrease with increasing DII, while food groups such as fries and beer were 

shown to increase with DII [48]. Test for interaction was significant for smoking status for 

all-cause mortality and deaths due to cancer, but was marginally significant for deaths due to 

CVDs and for BMI for all-cause mortality and deaths due to non-CVD/non-cancer/non-

acute death. These findings could have implications for public health messaging in the sense 

that synergistic and antagonistic effects call attention to focus on factors that may be 

especially effective or ineffective under certain circumstances. Results showing different 

effect results by duration of follow-up (i.e., stronger associations with shorter follow-up for 

all causes, all CVD, CHD and stroke and for longer durations for all cancers, digestive-tract 

cancers and for COPD) present interesting implications for timing of exposure relative to 

specific outcomes. However, more research will be needed to verify these findings.

The positive association of the DII with total, cancer and CVD mortality in the IWHS adds 

more evidence to the important role diet plays in disease through the process of 

inflammation. One of the possible mechanisms for this association would be through the 

effect of a pro-inflammatory diet on insulin resistance by increasing systemic inflammation 

[49, 50]. Insulin resistance can act as a common pathway for both cancer [51] and CVD 

[52].

For mechanisms specific to cancer, consumption of food items such as meat and butter has 

been shown to be associated with markers of inflammation such as high-sensitivity C-

reactive protein, E-selectin and soluble vascular cell adhesion molecule-1 [49], which then is 

responsible for increasing insulin resistance [50]. Increased insulin resistance is associated 

with cancer, presumably by increasing circulating levels of insulin, triglycerides and non-

esterified fatty acids [53, 54]. These circulating factors that promote excessive proliferation 

of epithelial cells, long-term exposure to reactive oxygen species, can result in the promotion 

of cancer, with the strongest evidence pertaining to colorectal cancer [53, 54]. Another 

theory suggests the role of diet on local inflammation and oxidation in the colon; local 

inflammation and oxidative stress as a result of activation of the COX-2 enzyme in the 

epithelial cells result in focal proliferation and mutagenesis [55].
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There are several mechanisms through which diet increases or decreases the risk of CVD. 

Atherosclerosis is the most important pathologic process for underlying CVD, and this 

process is importantly influenced by inflammatory cytokines [56]. Calorie-restricted diets 

are known to reduce circulating levels of C-reactive protein, which is a marker of systemic 

inflammation that also may play a role itself in the inflammatory process, thus explaining 

why it has been shown to predict cardiovascular events in many studies [56]. Diets rich in 

omega-3 fatty acids appear to reduce atherosclerosis by the process of down-regulation of 

the intracellular mechanisms that lead to the expression of proatherogenic genes [56].

Strengths of the present study include prospective data collection with extended follow-up, 

large sample size, near-complete case ascertainment, adjustment for multiple potential 

confounding factors, and consideration of risk of overall mortality and cancer and CVD 

mortality with adequate statistical power to detect relevant differences across quartiles of 

DII. Carrying out analyses using broad cause of death categories was both a strength and a 

limitation. It was a strength because it takes into account the broad pathologic 

commonalities as explained earlier for cancer and CVD. However, the limitation is that 

broad categories of death could have missed important pathologic distinctions in which diet 

may have been related specifically to some more specific causes [56]. One recognized 

limitation is that dietary data were collected at baseline, so DII was calculated just once. 

However, adult dietary patterns appear to remain relatively stable over time [57–61]. 

Moreover, sensitivity analyses carried out by excluding participants with cancer, CVDs and 

diabetes at baseline did not yield any substantial change in the results and there was no 

specific dietary intervention applied to participants during the course of the study. We note 

the limitation of only two measurement point(s) and wanted to use only the first on in order 

to eliminate biases resulting from possible effects of preclinical disease. Another limitation 

is that the study is restricted to mostly older, non-Hispanic White women (99 % were 

White), and hence, the study results cannot be generalized to other populations that include 

men and individuals from different age and racial-ethnic groups.

In conclusion, a pro-inflammatory diet, as evidenced by higher DII scores, was associated 

with a modest increase in risk of all-cause, cancer-related, CVD-related and digestive 

cancer-related mortality. Future studies of DII and mortality should examine biomarkers of 

inflammation (e.g., CRP, IL-6, IL-8) as possible mediators of the association. The logical 

next steps would include using DII in other studies with participants representing different 

age groups and races and include males; this would help to discern the generalizability of the 

study results. It also would be interesting to compare the results of DII with other dietary 

indices such as HEI, AHEI and Mediterranean diet scores.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Prevalence of characteristics at baseline across quartiles of dietary inflammatory index (DII), IWHS, 1986

Characteristicsa,b
(mean ± SD or percentage)

Dietary inflammatory index (higher means more inflammatory)

Quartile 1 −5.7509 to
−2.5041
Median = −3.14
N = 9380

Quartile 2 −2.5040 to
−1.2066
Median = −1.89
N = 9382

Quartile 3 −1.2065 to
0.6468
Median = −0.39
N = 9381

Quartile 4 0.6469–4.6598
Median = 1.85
N = 9382

Age (years) 61.9 ± 4.3 61.6 ± 4.2 61.5 ± 4.2 61.2 ± 4.2

Total energy intake
(kcal/day)

2115.4 ± 666.2 1927.6 ± 593.3 1740.3 ± 477.9 1411.7 ± 419.7

Total fat (% kcal/day) 31.8 ± 5.4 33.8 ± 5.3 34.5 ± 5.6 35.8 ± 6.0

BMI categories (%) (kg/m2)

  Underweight (<18.5) 0.9 1.1 1.0 1.2

  Normal weight (18.5–
24.9)

41.0 39.1 37.7 37.8

  Overweight (25.0–29.9) 37.2 36.9 37.0 35.9

Obese (≥30.0) 20.9 22.9 24.3 25.1

WHR tertiles (%)

  <0.795 37.0 34.3 32.2 30.4

0.795–0.869 32.9 33.3 33.4 33.4

  >0.869 30.1 32.4 34.4 36.1

Education (%)

  Less than high school 14.9 16.6 18.4 21.1

  High school 37.2 41.6 43.0 46.9

  More than high school 47.9 41.8 38.7 32.0

Smoking (%)

  Never 69.8 66.9 65.4 59.5

  Former 20.3 19.3 19.5 19.5

  Current 9.9 13.8 15.1 21.0

Alcohol intake (grams/day)

  0 57.6 53.1 54.0 54.6

  <15 35.4 40.6 40.0 38.5

  ≥15 7.1 6.4 6.0 7.0

Level of physical activity

  Low 34.9 45.0 51.0 59.4

  Medium 30.0 29.1 27.1 24.0

  High 35.1 25.9 22.0 16.6

Hormone replacement
therapy (yes, %)

43.4 39.8 37.4 35.0

Prevalent diabetes 6.7 6.0 6.2 5.2

Prevalent high blood pres-
Sure

35.3 36.2 37.6 36.9

Prevalent heart disease 10.4 9.3 9.4 9.5

Prevalent cancer 9.1 8.7 9.2 9.2

History of aspirin use (1992 72.4 72.6 70.4 70.7
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Characteristicsa,b
(mean ± SD or percentage)

Dietary inflammatory index (higher means more inflammatory)

Quartile 1 −5.7509 to
−2.5041
Median = −3.14
N = 9380

Quartile 2 −2.5040 to
−1.2066
Median = −1.89
N = 9382

Quartile 3 −1.2065 to
0.6468
Median = −0.39
N = 9381

Quartile 4 0.6469–4.6598
Median = 1.85
N = 9382

survey, ever %)

History of non-aspirin
NSAIDs use (1992 sur-
vey, ever %)

41.0 40.6 39.2 37.7

History of any NSAIDs use
(1992 survey, ever %)

83.3 83.9 81.5 81.6

a
All variables are at baseline unless otherwise noted

b
957 or 3 % of women had missing data on the parameters
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