
Inflammation and cognition in older adults: Evidence from 
Taiwan

Megan A. Todd

Columbia Aging Center, 722 W. 168th Street, room 410, New York, NY 10032

Abstract

Inflammation has been linked to clinical cognitive impairment, including Alzheimer’s disease. 

Less is known, however, about the relationship between inflammation and normal, age-associated 

cognitive decline. An understanding of the determinants of all types of cognitive decline is 

important for improving quality of life in an aging world. This study investigated whether 

biomarkers of inflammation were associated with cognitive function and decline in older 

Taiwanese adults.

Data were from the Taiwan Longitudinal Study of Aging and the Social Environment and 

Biomarkers of Aging Study. Inflammation was measured in 2000 and 2006 as C-reactive protein, 

interleukin-6, soluble e-selectin, soluble intercellular adhesion molecule-1, and white blood cell 

count. Cognition was assessed via ten cognitive and memory tasks, measured in 2006, 2007, and 

2011. Growth curve models were used to examine the relationship between inflammation and 

cognitive score over this time period.

Higher levels of inflammation were associated with lower baseline cognitive scores, but not 

associated with longitudinal change in cognitive score. This study did not support a causal 

link between inflammation and cognitive decline among this older cohort. The observed cross-

sectional relationship could reflect a causal relationship that arises earlier in life, or confounding; 

additional research across the life course is warranted.

1. Background

Several population-based studies have identified an association between biomarkers of 

systemic inflammation and incident dementia in older adults (Engelhart et al., 2004; Jenny 

et al., 2012; Schmidt et al., 2002), but less is known about the relationship between 

inflammation and age-related cognitive decline that falls short of diagnosed impairment. 

Some researchers argue that dementia represents a pathological course distinct from the 

cognitive change seen in “normal” aging (Deary et al., 2009). Others emphasize that 

the slow progression of dementias like Alzheimer’s disease make it extremely difficult 

to distinguish normal cognitive changes from the early stages of disease (Fjell, McEvoy, 

Holland, Dale, & Walhovd, 2014). Experts disagree about how exactly to make this 

distinction (Ownby, 2010), and the utility of mild cognitive impairment as an intermediate 

stage between health and dementia (Petersen, 2011) suggest a continuum of cognitive 

mt3101@columbia.edu . 

HHS Public Access
Author manuscript
Biodemography Soc Biol. Author manuscript; available in PMC 2022 December 16.

Published in final edited form as:
Biodemography Soc Biol. 2017 ; 63(4): 309–323. doi:10.1080/19485565.2017.1403305.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



decline. If dementia represents one end of this continuum, then perhaps inflammation is 

associated with cognitive change across the entire spectrum.

Even in the absence of Alzheimer’s Disease or another dementia diagnosis, age-related 

cognitive decline has a negative impact on well-being (Andrews, Das, Cherbuin, Anstey, & 

Easteal, 2016; Wilson et al., 2013), limiting older adults’ health literacy (Kobayashi, Wardle, 

Wolf, & von Wagner, 2016), impairing their ability to perform everyday tasks such as 

paying bills and following medication instructions (Tucker-Drob, 2011), and leading to poor 

decision making (Boyle et al., 2012). Further, a large fraction of the variation in later life 

cognitive decline is not explained by pathological indices of Alzheimer’s Disease and other 

dementias (Boyle et al., 2013). With the aging of the global population, age-related cognitive 

decline will become a bigger—and more expensive—problem in coming decades (Hurd, 

Martorell, Delavande, Mullen, & Langa, 2013; Prince et al., 2013). Thus, an understanding 

of the determinants of cognitive decline is important for improving the quality of life for the 

growing number of older adults. Is systemic inflammation one such determinant of cognitive 

decline at older ages?

The limited evidence on the inflammation-cognitive decline link has been mixed. Cross-

sectional studies of non-demented populations identified associations between worse 

cognitive function and higher levels of two biomarkers of inflammation, interleukin-6 levels 

and C-reactive protein, among older adults in the Netherlands (Schram et al., 2007) and 

among white and black elderly Americans (Yaffe et al., 2003). Other studies, however, 

failed to find this relationship among German older adults (measured as interleukin-6; Baune 

et al., 2008), older American women (C-reactive protein; Weuve, Ridker, Cook, Buring, 

& Grodstein, 2006) and high-functioning elderly Americans (both C-reactive protein and 

interleukin-6; Alley, Crimmins, Karlamangla, Hu, & Seeman, 2008).

Results from longitudinal studies of non-demented populations are similarly mixed. Baseline 

C-reactive protein predicted worse cognitive function after 12 years among older Finnish 

women (Komulainen et al., 2007) and cognitive decline among white and black elderly 

Americans after two years (Yaffe et al., 2003). Interleukin-6 predicted cognitive decline 

among Dutch older adults over five years (Schram et al., 2007), high-functioning elderly 

Americans over seven years (Weaver et al., 2002), white and black elderly Americans over 

two years (Yaffe et al., 2003), and older African-Caribbean adults living in London over 

three years (Jordanova, Stewart, Davies, Sherwood, & Prince, 2007). However, two other 

studies of older adults in Amsterdam (Dik et al., 2005) and in the Netherlands (Teunissen et 

al., 2003) found that neither biomarker predicted cognitive decline over three and six years, 

respectively.

In this study, I examined the relationship between inflammation and cognitive ability among 

non-impaired older Taiwanese adults. This study of inflammation and cognitive function 

among older Taiwanese adults contributes to the literature in two main ways: the richness 

of the data and the population under study. Most previous studies are limited by data: 

typically one or two biomarkers of inflammation were measured once at baseline, with one 

later measure of cognition as the outcome. This study included five biomarkers that capture 

different facets of the inflammatory response, perhaps providing a more comprehensive 
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picture of the inflammation-cognition link. Biomarkers were measured twice over six years, 

providing a less noisy measure of chronic inflammation, and cognition was measured three 

times over five years, allowing the examination of changes in cognitive ability over this 

time period. Finally, this is the first study of which I am aware to study inflammation and 

subclinical cognitive decline in an East Asian population.

2. Methods

2.1. Data

Data are from the 2006, 2007, and 2011 waves of the Taiwan Longitudinal Study of 

Aging (TLSA) and the 2000 and 2006 waves of the Social Environment and Biomarkers of 

Aging Study (SEBAS). TLSA is a nationally representative longitudinal sociodemographic 

survey of Taiwanese adults aged 50 and above (including the institutionalized population). 

TLSA began in 1989; follow-up waves are ongoing. SEBAS collected health information 

on a random subsample of TLSA participants via a detailed health survey, functional 

tests, biomarker collection, and a medical examination. The 2000 SEBAS wave sampled 

participants who were at least 53 years old in the 1999 wave of TLSA. The 2006 wave 

of SEBAS included survivors of the 2000 SEBAS wave, as well as a refresher sample 

of younger participants drawn from the 2003 TLSA wave. Information on demographic 

characteristics and cognitive function was collected in TLSA; inflammation biomarkers 

were measured for the SEBAS subsample.

The analytic sample was restricted to respondents with inflammation measures in both 

2000 and 2006 and at least one complete cognitive assessment in 2006, 2007, or 2011. Of 

the 639 participants who completed the SEBAS examination in both 2000 and 2006, 596 

respondents have inflammation measures in both 2000 and 2006, no missing covariates, 

and at least one cognitive assessment. About three quarters of the analytic sample (76%) 

complete cognitive assessments in all three years, while 20% complete two assessments, and 

4% complete only one assessment. See Supplementary Materials (S1–S2) for more details 

on the construction of the analytic sample.

2.2. Measures

2.2.1. Inflammation—Blood samples were taken from SEBAS participants during 

hospital-based examinations in 2000 and 2006. Within hours of collection, samples were 

collected by Union Clinical Laboratories, which performed the laboratory analysis. Five 

biomarkers of inflammation were assayed from serum: C-reactive protein, interleukin-6, 

soluble e-selectin, soluble ICAM-1, and white blood cell count. C-reactive protein is an 

acute-phase protein: it increases quickly and substantially as part of the inflammatory 

response to injury and illness (Gabay & Kushner, 1999). It is considered a marker of 

systemic inflammation (Ridker, Hennekens, Buring, & Rifai, 2000). Interleukin-6 is a 

proinflammatory cytokine, or signaling molecule, that is largely responsible for increases 

in C-reactive protein and other acute-phase proteins (Gabay & Kushner, 1999). White blood 

cells proliferate during inflammation, leading to an increase in the white blood cell count. 

Soluble e-selectin and soluble ICAM-1 facilitate the adhesion of white blood cells to the 
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endothelial cells that line the blood vessels, directing the immune response to the appropriate 

part of the body (Albelda, Smith, & Ward, 1994).

C-reactive protein was measured on the 2000 and 2006 samples using immunoturbidimetry; 

the 2000 levels were determined via frozen samples that were analyzed in 2009. 

Interleukin-6 was assayed with enzyme linked immunosorbent assays (ELISA), with 2000 

levels measured from frozen samples in 2007. Soluble e-selectin and soluble ICAM-1 were 

measured via ELISA, with 2000 levels measured from frozen samples in 2009. White blood 

cell count was measured in 2000 and 2006 using the direct current method.

Each inflammatory biomarker was log transformed to better approximate a normal 

distribution (except soluble ICAM-1, which was square root transformed), then standardized 

based on values in 2000; thus, each measure in 2000 had a mean of zero and a standard 

deviation of one. The five standardized markers were averaged into a single index (itself 

standardized based on the 2000 values) to capture overall inflammatory activity. (Biomarker 

indexes are calculated in various ways in the literature (Seplaki, Goldman, Glei, & 

Weinstein, 2005). Results using alternative index definitions are shown in Supplementary 

Materials (S4). Results using each biomarker in separate models available upon request.)

The primary model specification included the average of the inflammation index over 2000 

and 2006. This average was meant to capture chronic inflammation better than either year 

would separately, and reduced noise in the measure. A secondary specification added the 

difference in the inflammation index between 2000 and 2006 to assess whether recent 

change in inflammation was associated with cognitive score. Inflammation variables were 

interacted with age in order to determine whether inflammation was associated with the rate 

of cognitive change.

2.2.2. Cognition—Cognition was assessed in TLSA with ten cognitive and memory 

tasks—listed in Table 1—derived from the Short Portable Mental Status Questionnaire, the 

Rey Auditory Verbal Learning Test, and a modified Digits Backward test; for details, see 

Chang et al. (2012) and Glei et al. (2005). Following Herzog and Wallace (1997), I summed 

the ten tasks to create an overall cognition score (range 0–24). If a respondent did not 

answer a particular task, it was coded as incorrect (zero). Summary statistics of the cognition 

score are shown in Table 2.

2.2.3. Covariates—Sex and age were included as covariates in all models. To ease 

interpretation of results, age was centered at 70, close to the median age in 2006. 

Educational attainment, health behaviors, and general health, all measured in 2006, were 

included as possible confounders. Years of educational attainment was centered at six years, 

the median level of education.

While studies of inflammation and cognition typically control for health variables, there is 

debate regarding whether these variables should be controlled for as possible confounders 

or considered a step on the causal chain (Steptoe, 2012); inflammation may influence 

cognition via its effect on health behaviors and general health. For consistency with other 

studies, I include models that adjust for very basic measures of health behaviors and general 
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health. Indicators were included for self-identified current smokers and those with measured 

body mass index (BMI) greater than 30. Interviewer-rated health—wherein the interviewer 

responds to the question “Regarding the respondent’s current state of health, do you feel 

it is excellent, good, average, not so good, or poor?”—measured overall health (Todd & 

Goldman, 2013).

2.3. Analytic strategy

Growth curve analysis was used to examine the relationship between inflammation in 2000 

and 2006, and change in cognitive score over 2006, 2007, and 2011. These models allowed 

systematic and random differences between individuals in baseline cognitive score and the 

rate of cognitive change per year of age.

The growth curve model of cognitive score for person i at time t is given by:

cogit = Ai + Biageit + eit (1)

where the intercept is:

Ai = α0M + α0F + α1infavgi + othercovariatesi′α2 + ui (2)

and the slope is:

Bi = β0M + β0F + β1infavgi + vi (3)

where

cog = cognitive score (measured in 2006, 2007, 2011)

infavg = inflammation (averaged over 2000 and 2006)

othercovariates = a vector of controls, including years of education, health behaviors, and 

general health (all measured in 2006)

subscripts M and F indicate sex-specific coefficients for male and female respondents, 

respectively

ui = random component of person i’s intercept

vi = random component of person i’s slope

eit = person i’s time-specific error term, eit N 0, σe2

ui
vi

N2
0
0 ,

σu2 0

0 σv2

The intercept Ai and slope Bi vary between respondents systematically based on respondent 

characteristics; these systematic differences are represented by α’s and β’s. The intercept 
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and slope also vary randomly over and above the influence of covariates, as represented 

by ui and vi. These random components ui and vi are assumed to come from a bivariate 

normal distribution with mean zero; due to data constraints, covariance between the random 

components is assumed to be zero. Individual-time-specific error is denoted eit, and is 

assumed to be normally distributed with mean zero and variance σe2.

All analyses were conducted in Stata 12.1 (StataCorp., 2011).

3. Results

3.1. Descriptive statistics

Table 2 lists descriptive statistics for the entire analytic sample, and separately by sex. 

Pairwise correlation coefficients of each of the inflammatory measures in 2000 and 2006 are 

shown in Supplementary Materials (S3).

Figure 1 shows cognitive scores by age for men and women and fitted lines representing 

a linear growth curve model with no covariates. Across the age range of the sample 

population, women had significantly lower cognitive scores at a given age and their scores 

declined significantly more with each additional year of age compared to men (significance 

tests not shown).

3.2. Growth curve models

Table 3 shows the results from growth curve models. Model 1 included no covariates, while 

Models 2 and 3 separately added education and health behavior variables. Model 4 included 

both education and health behavior variables; Model 5 added interviewer-rated health.

Model 1 estimated that a 70-year-old man had a cognitive score of 16.6 points (out of 24) 

on average; a 70-year-old woman had 1.3 fewer points, for an average cognitive score of 

15.3 points. As respondents aged, cognitive scores declined by 0.17 points per year for men, 

and 0.28 points per year for women, on average. The sex difference in the rate of annual 

cognitive decline was statistically significant (p=0.001). The growth curve model allows the 

intercept (cognitive score at age 70) and the slope (change in cognitive score per year of 

age) to vary across respondents. The standard deviations shown in the table indicate that 

these values do vary significantly across respondents, beyond the systematic differences 

associated with the characteristics included in the model. The intercept has a standard 

deviation of 2.6 points and the slope has a standard deviation of 0.2 points. This model 

assumes independence between a respondent’s individual intercept and slope, meaning it 

is assumed that respondents who start out with a low baseline cognitive score do not see 

annual changes in cognition that are systematically higher or lower than respondents who 

start out with a high baseline cognitive score. (When the model is relaxed to freely estimate 

this correlation between intercept and slope, no significant correlation is found; results not 

shown.)

In Model 1, higher inflammation was associated with a lower baseline cognitive score: a 

one-standard-deviation increase in the average inflammation index was associated with a 

0.62-point lower cognitive score at age 70. To put this in context, this model predicted 
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that a one-standard-deviation increase in the average inflammation index was associated 

with a decrease in baseline cognitive score equivalent to what would be expected by aging 

about three and a half years for men or just over two years for women. The interaction 

between age and inflammation was estimated at approximately zero (0.003) and statistically 

insignificant: respondents with higher levels of inflammation did not experience more rapid 

decline in cognitive score than those with lower levels.

In Model 2, male and female baseline cognitive scores were not significantly different 

(p=0.23), indicating that education accounted for the sex differences in baseline cognitive 

scores seen in Model 1. The sex difference in cognitive change per year of age persisted in 

Model 2 (p=0.002), with women experiencing steeper declines. Once education was taken 

into account, the coefficient on average inflammation attenuated by almost 50%, to −0.35, 

but remained statistically significant. As in Model 1, the age-inflammation interaction was 

estimated at nearly zero (0.002), indicating that inflammation is not associated with the rate 

of cognitive change per year of age.

The health behavior and general health variables had little impact on the results. The results 

of Model 3 were nearly unchanged from Model 1, despite adding variables for smoking 

status and obesity. Similarly, the results of Model 4 were nearly identical to those of Model 

2. Adding all of the covariates (education, BMI, smoking status, and interviewer-rated 

health) in Model 5 did not change the findings: inflammation remained associated with 

baseline cognitive score, but not with the rate of change in cognitive score.

Models in Table 4 included the averaged inflammation index, as in Table 3, and added the 

change in the inflammation index between 2000 and 2006. Across all models, change in 

inflammation was not significantly associated with either baseline cognitive score or with 

change in cognitive score per year of age. Additionally, the results for average inflammation 

were not altered by the addition of change in inflammation; the coefficients were remarkably 

similar to those in Table 3. While average inflammation was inversely associated with 

baseline cognitive score, it was not associated with change in cognitive score.

A number of sensitivity analyses are described in Supplementary Materials (S4-S5).

4. Conclusion

The aim of this study was to assess the relationship between inflammation and cognitive 

function among older Taiwanese adults. I found that higher levels of inflammation were 

associated with lower baseline cognitive scores, but there was no association between 

inflammation and subsequent change in cognitive score. Using models that considered 

a measure of recent change in inflammation and controlled for a number of potential 

confounders had no effect on these results.

This study found no evidence of a relationship between inflammation and the rate of 

cognitive decline among older adults. These results are consistent with the findings of 

several studies of longitudinal cognitive change (Alley et al., 2008; Dik et al., 2005; 

Teunissen et al., 2003), but conflicting with others. Alley et al. (2008) pointed out that many 

of the studies that did find an association measured cognitive decline dichotomously as a 
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decline greater than some threshold (Jordanova et al., 2007; Weaver et al., 2002; Wichmann 

et al., 2014; e.g., Yaffe et al., 2003), suggesting that this association may have been due 

to incident dementia, rather than age-related cognitive decline. Perhaps, then, inflammation 

plays a role in pathologic cognitive decline such as Alzheimer’s disease, but is less relevant 

for normal age-related cognitive decline.

The present finding that inflammation is associated with lower baseline cognitive score, 

but not with the rate of age-related cognitive decline, suggests that the inflammation-

cognition link is not causal, at least at these ages. Life course research is critically 

needed. Inflammation may causally influence cognitive ability, but at a younger age than is 

represented in this study, or perhaps exposure to inflammation matters on a scale of decades 

rather than the years captured here. Studies of inflammation and cognition are typically 

conducted in cohorts of older adults; this is logical, since dementia and cognitive decline are 

hallmarks of aging, but it may miss important effects occurring earlier in life. Alternatively, 

it is possible that inflammation influences cognitive ability more rapidly than this study can 

capture, such that declines in cognition would had already occurred by the time an increase 

in inflammation could be registered. Both long and short-term investigation across the life 

course may be particularly important because the physiological mechanisms underlying a 

potential inflammation-cognition link are not well understood.

Compared with health behaviors and general health, education was responsible for a larger 

share of the attenuation in the inflammation-baseline cognition relationship, suggesting 

that socioeconomic status may play a role. A link between socioeconomic status and 

inflammation has been documented in several studies (Loucks et al., 2010; Pollitt et al., 

2007; Ranjit et al., 2007; Steptoe, Owen, Kunz-Ebrecht, & Mohamed-Ali, 2002). Education 

is consistently linked to cognitive function, though whether this is due to socioeconomic 

status or to the direct effect of education on cognition itself—or the effect of cognition on 

education—is debated (Cagney & Lauderdale, 2002; Lee, Kawachi, Berkman, & Grodstein, 

2003). Life course analyses could improve understanding of the mechanisms.

This study was not without limitations. A larger sample size, longer time frame, and more 

frequent measurement would add power and precision. Selection may have contributed 

to an underestimate of the inflammation-cognition relationship. The analytic sample was 

restricted to respondents with inflammation measures in both 2000 and 2006; this means 

respondents who died, were lost to follow-up, or were ineligible for examination in either 

the 2000 or 2006 SEBAS wave were excluded. This exclusion likely led to an analytic 

sample that was healthier, with perhaps better cognitive abilities, compared to the entire 

TLSA sample. Further, respondents with rapidly declining cognitive abilities may be more 

likely to have been interviewed by proxy, and thus be missing cognitive scores, in later 

waves. If these respondents also had higher levels of inflammation, the present sample 

would be biased toward an underestimate of the inflammation-cognitive decline association. 

Finally, inflammation may influence only specific aspects of cognitive ability, e.g., working 

memory or executive function, nuance that might be lost with the general cognitive measure 

used here.
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This study has several benefits over previous studies of inflammation and cognition. Rather 

than just one or two measures of inflammation, this study used five biomarkers, including 

measures of blood vessel inflammation. Additionally, it used growth curve analysis to take 

advantage of several measures of cognitive function—up to three per respondent. These 

advantages add strength to the conclusions of this study. Inflammation did not predict 

cognitive decline in this sample of health older adults, suggesting that the observed cross-

sectional relationship between inflammation and cognitive score was not causal at these 

older ages. While a link between inflammation and subsequent incident dementia has been 

demonstrated in some previous work, the results of this study indicate that this relationship 

may not be universal, and likely does not generalize to normal cognitive changes associated 

with aging.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
Scatterplot of cognitive scores by age for men and women, with fitted lines from a linear 

growth curve model with no covariates

Note: Markers of cognitive score values are jittered.
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Table 1:

Tasks included in the cognitive assessment

Item Max score Source

Tell me your address 1 SPMSQ

What is today's date? (Year, month and day) 3 SPMSQ

What day of the week is it? 1 SPMSQ

How old are you this year? 1 SPMSQ

What is your mother's maiden name? 1 SPMSQ

Who is the current president? 1 SPMSQ

Who was the president before him? 1 SPMSQ

Serial 3s subtraction task (4 times, starting at 20) 4 SPMSQ

10-item recall task (dog, cloth, watermelon, etc.) 10 RAVL

5 numbers repeated in reverse order task 1 WAIS

Total 24

Note: SPMSQ = Short Portable Mental Status Questionnaire. RAVL = Rey Auditory Verbal Learning Test. WAIS = Wechsler Adult Intelligence 
Scale

Biodemography Soc Biol. Author manuscript; available in PMC 2022 December 16.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Todd Page 15

Table 2:

Characteristics of study population for all respondents and separately by sex

All respondents Female respondents Male respondents

Mean or 
%

SD Med. N Mean or 
%

SD Med. N Mean or 
%

SD Med. N

Demographic characteristics

 Female 43.1% -- -- 596 100% -- -- 257 0% -- -- 339

 Age, 2000 66.2 7.6 65.0 596 65.9 7.7 65.0 257 66.4 7.6 66.0 339

 Age, 2006 72.3 7.6 72.0 596 72.0 7.7 71.0 257 72.5 7.6 72.0 339

 Age, 2007 72.7 7.6 72.0 577 72.5 7.7 71.0 247 72.9 7.6 72.0 330

 Age, 2011 75.9 7.3 75.0 500 75.8 7.5 75.0 223 76.1 7.3 75.0 277

 Education, years 5.7 4.7 6.0 596 3.7 4.2 3.0 257 7.1 4.5 6.0 339

 Current smoker, 2006 18.8% -- -- 596 3.1% -- -- 257 30.7% -- -- 339

 Body mass index, 
2006

24.6 3.6 24.4 596 25.2 3.8 25.0 257 24.2 3.3 24.1 339

 Body mass index >30, 
2006

6.4% -- -- 596 10.1% -- -- 257 3.5% -- -- 339

Health assessments (range: 1–5 = poor to excellent)

 Interviewer-rated 
health, 2006

3.7 1.0 4.0 596 3.5 1.0 4.0 257 3.8 0.9 4.0 339

 Self-rated health, 2006 3.0 1.0 3.0 589 2.9 1.0 3.0 254 3.1 1.0 3.0 335

Cognitive function score (range: 0–24)

 2006 15.8 3.7 17.0 588 15.1 4.4 16.0 254 16.4 3.0 17.0 334

 2007 15.5 3.9 16.0 570 14.6 4.5 16.0 245 16.3 3.1 17.0 325

 2011 14.6 4.3 16.0 462 13.7 4.8 15.0 205 15.3 3.8 16.0 257

Inflammation, 2000

 C-reactive protein 
(mg/L)

2.7 6.4 0.8 596 2.6 4.1 1.0 257 2.8 7.7 0.7 339

 Interleukin-6 (pg/L) 3.1 4.3 2.1 596 3.2 5.4 2.2 257 3.0 3.3 2.0 339

 Soluble e-selectin 
(ng/mL)

46.7 23.9 40.7 596 47.5 25.4 41.5 257 46.1 22.7 40.1 339

 Soluble intercellular 
adhesion molecule-1 
(ng/mL)

246.9 97.2 234.5 596 251.8 101.4 241.2 257 243.2 93.9 229.2 339

 White blood cell count 
(x 103/|iL)

6.0 1.5 5.8 596 6.0 1.5 5.7 257 6.0 1.4 5.8 339

Inflammation, 2006

 C-reactive protein 
(mg/L)

2.9 7.0 1.1 596 2.2 3.8 1.2 257 3.5 8.6 1.1 339

 Interleukin-6 (pg/L) 4.3 8.6 2.7 596 3.7 4.1 2.7 257 4.7 10.8 2.8 339

 Soluble e-selectin 
(ng/mL)

42.4 28.9 35.2 596 40.2 29.8 33.3 257 44.0 28.1 36.9 339

 Soluble intercellular 
adhesion molecule-1 
(ng/mL)

282.0 101.3 268.3 596 281.2 94.6 269.9 257 282.5 106.2 266.2 339

 White blood cell count 
(x 103/|iL)

6.1 1.8 5.9 596 5.9 1.7 5.6 257 6.2 1.8 6.1 339

Inflammation index
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All respondents Female respondents Male respondents

Mean or 
%

SD Med. N Mean or 
%

SD Med. N Mean or 
%

SD Med. N

 2000 0.00 1.00 −0.05 596 0.00 1.00 −0.05 257 0.00 1.00 −0.08 339

 2006 0.00 1.00 −0.07 596 0.00 1.00 −0.07 257 0.00 1.00 −0.05 339

 Average of 2000 & 
2006

0.00 0.89 −0.05 596 0.00 0.92 −0.06 257 0.00 0.88 −0.03 339

 Change between 2000 
& 2006

0.00 0.89 −0.02 596 0.00 0.80 0.00 257 0.00 0.95 −0.04 339
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