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ABSTRACT

BACKGROUND: Certain foods and dietary patterns hiagen associated with both
inflammation and frailty. As chronic inflammationayplay a role in frailty and
disability, we examined the association of theamfinatory potential of diet with these
outcomes.

METHODS: Data were taken from 1948 community-dwejlindividuals>60 years old
from the Seniors-ENRICA cohort, who were recruite@008-2010 and followed-up
through 2012. Baseline diet data, obtained withladated diet history, was used to
calculate Shivappa’s Dietary Inflammatory IndexIjDé&n “a priori” pattern score
which is based on known associations of foods aridemts with inflammation, and
Tabung’s Empirical Dietary Inflammatory Index (ERlan “a posteriori” pattern score
which was statistically derived from an epidemiadad) study. At follow-up, incident
frailty was assessed with Fried’s criteria, anddent limitation in instrumental
activities of daily living (IADL) with the Lawton-Body index. Statistical analyses were
performed with logistic regression, and adjustedtie main confounders.

RESULTS: Compared with individuals in the lowestite of DII, those in the highest
tertile showed higher risk of frailty (odds ratiOR] 2.48; 95% confidence interval [CI]:
1.42, 4.44, p-trend=0.001) and IADL disability (OR96; 95% CI: 1.03, 3.86, p-
trend=0.035). By contrast, EDII did not show anoagsion with these outcomes. The
DIl score was associated with slow gait speed, beta low score in the Short Physical
Performance Battery test (OR: 1.82; 95% CI: 1.2622p-trend=0.001) and as a
positive Fried’s criterion (OR: 1.64; 95% CI: 1.@851, p-trend=0.021), which use
different thresholds.

CONCLUSIONS: DIl predicted frailty and IADL while®I did not. DIl is able to
measure diet healthiness in terms of physical decfi addition to avoidance of

inflammation.
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INTRODUCTION

Ageing is associated with progressive limitatiamphysical functioning and with
disability. The frailty syndrome[1] is a criteriaabed condition which heralds the
disability process, and identifies older adultswiticreased risk of death,
hospitalization and falls[2]. Lifestyle, in partiem physical activity and diet, has strong
influence on the aging process[3]. In particulaef[d], studied as specific foods and
nutrients[4,5] or as patterns[6—8] has been aswatiaith the risk of frailty and

disability in older adults.

Chronic inflammation may play a role in the pathggblogy of frailty, although

further research should still clarify the actualama&nisms[9]. Shivappa et al. proposed
the dietary inflammatory index (DII), which captaeepriori-defined dietary patterns
linked to higher inflammatory markers, based onlighbd evidence[10] and thus can
be used to link diet and inflammation. Very recgndin empirical & posteriori) dietary
inflammatory index (EDII) has been developed ugingspective data from the large
Nurses’ Health Study[11]. DIl has demonstrated eission with several diseases,
including those leading world mortality and morbydicardiovascular diseases[12,13],
which share risk factors with frailty, and cancdjlbut also metabolic syndrome[15]
and depression[16] among others. Only a previdiideahas examined the association
between an inflammatory index and the risk of fy§ll7] and none has assessed the
association with disability. As both indices diffarthe way they were developed it is
possible that their information is not equivalend a would be worth analyzing the

association of both with aging-related outcomes.
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Thus, we hypothesized that inflammatory dietarygyas are associated with higher
risk of frailty and disability, and we tested thigpothesis with data from the Seniors-

ENRICA cohort of older adults in Spain.

METHODS

Study design and participants

The Seniors-ENRICA study is a cohort of 2614 comityutwelling individuals aged

60 years or older, who were recruited between 20@B2010 and have been followed-
up through 2012[18]. Among survivors (n=2519), weleded 9 participants with
dementia or Alzheimer disease at baseline, 12 mifising data on diet, and 550 on
guestionnaires or function tests, for a final sargite of 1948 (See Flowchart). At
baseline, physical and laboratory examinationsai#tyf assessment, and several health
guestionnaires, including a diet history and a lcawdnd Brody scale, were performed.
At follow-up, the same procedures were repeated thi¢ addition of some others like
the Short Physical Performance Battery (SPPB). Stidy describes the longitudinal
association of baseline dietary inflammatory indiegth aging-related outcomes: a
reduced physical performance, frailty, and disgbilbpecific exclusions to select
participants at risk for each analysis are desdrliow, in the statistical analyses
section (see Flowchart). Informed consent in wgitivas obtained from all participants,
and the study was approved by the Clinical Resdaticits Committee of thiea Paz

University Hospital in Madrid.

Exposure measurements. Diet and inflammatory dietary indices
A computer-based diet history was used to colleetparticipant’s regular diet. The
interview collected information from 880 differdiobds and the nutrient intake from

them is calculated using Spanish food compositatess. This diet history is
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validated[19] and provides an estimate in dailyngaf foods and nutrients that

represents the average intake during a year.

To assess the inflammatory components of diet, seel the DIl and EDII. The DIl was
calculated according to Shivappa’s procedure[X0hrlef, 32 (see list on appendix) of
the possible 45 items (daily amounts of food orients) were normalized using the
world averages and standard deviations providedamprocedure[10]. Those values
were then converted to centered percentile schegsmere subsequently multiplied by
each provided parameter factor (“food parametecegcore”)[10]. The sum of the 32
values resulted in a DIl score for each participarttigher DIl score indicates a greater

diet’s inflammatory component.

EDII calculation was based on 18 food groups (st®h appendix), ascertained as
daily portions[11]. We summed daily intake of foadsach of the 18 groups, and then
converted the values to portions by dividing themd group-specific portion size.
Group values were multiplied by the group-spedaiiftammatory coefficient[11] and
summed together. Finally, we substracted the mé#rese values and divided it by
their standard deviation to compute a standardszede. The higher the EDII score the

higher the inflammatory component of diet.

Outcome measurements: Low physical performance, frailty, and disability

In each participant, to asses a reduced physictirpgance, we used the Short Physical
Performance Battery (SPPB) to evaluate lower extyefunction[20]. The SPPB
includes three component tests performed in odeBalance: the capacity of holding a
standing position with three hierarchical dispasif of feet; 2) Gait speed, across 2.44
meters; 3) Chair stand, evaluating the capacitytenel needed to rise from a chair five

times consecutively without using the arms[20].cale between 0 and 4, predefined for



142 each test, is used to score each component arsg¢dhes are subsequently summed
143 together (SPPB range 0-12). The standard cut-ofesased to detect functional

144 limitation is<9[21]. Additional analyses of each SPPB componemtwperformed

145 using a cut-off <2, i.e., scores of 0 or 1. Suabreen any single component implies that
146 the maximum sum could never exceed 9, i.e., SBP8ven with a maximum score,

147 i.e., four, in the other two components.

148 The presence of three of the following five Friederia[22] was used to define frailty:
149 1) Exhaustion, identified with an affirmative resige on any of the two following

150 questions from the Center for Epidemiologic Studepression Scale[23]: “I feel that
151 anything | do is a big effort” or “I feel that | caot keep on doing things” at least 3-4
152 days a week; 2) Low physical activity, identifiethen self-reported walking was2.5
153 h/week in men and 2 h/week in women[24]; 3) Slow gait speed, cong@deas the
154 lowest cohort-specific quintile in the 2.44 metexdking speed test of the SPPB,
155 adjusted for sex and height[20].; 4) Unintentionalght loss, wher 4.5 kg of body
156 weight was lost in the preceding year; 5) Musclakmess, when grip strength

157 measured with a Jamar dynamometer (highest of bmeecutive measurements in the
158 dominant hand) and adjusted for sex and body nmatesi(BMI) was in the cohort-

159 specific lowest quintile[25].

160 Lawton and Brody scale was used to assess diyahilimstrumental activities of daily
161 living (IADL)[26]. It includes questions about tladility for shopping, phoning,

162 preparing meals, doing housework, laundry, usiegitiinsportation, taking medication,
163 and managing finances. Meals and housework quastvere only considered for

164 women, because of Spanish cultural issues. A regdlifficulty in any of the items

165 classified the participant as having disability.
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Other variables

Age, sex, education, smoking status, measured warghheight, from which body
mass index (BMI) was calculated, diagnosed dise#éises spent watching TV, and
leisure-time physical activity (using the EPIC cdlguestionnaire) were collected
during the baseline interview and physical examgistandard procedures. Also the
MEDAS score[27] assessing conformance of dietatiepss to the Mediterranean diet

was calculated.

Statistical analyses

Participants were classified in sex-specific testifor each dietary inflammatory index
(cut-off values on Table 1 footnote). Logistic reggion was used to estimate inter-
tertile odds ratios (OR) and their 95% confidemterval (Cl) using the first tertile (less
inflammatory pattern) as reference. A trend sigalifice test was performed considering
the tertile assignation as numeric. Regression fmadere built with three levels of
adjustment: Model 1 is adjusted for age, sex, ahat&ion; Model 2 is additionally
adjusted for smoking status, BMI, energy intakel diagnosed diseases; Model 3 is
additionally adjusted for time spent watching T\ddeisure-time physical activity.
These were segregated from Model 2 because thelyecaansidered either as
confounders or as intermediate variables of théistLassociations. Providing Model 2

and 3 separately allows interpreting the resutimfone or the other approach.

Exclusion of participants exhibiting the target id@eristic or a proxy at baseline was
done separately for each outcome (see Flowchaat)for analysis of each outcome,

participants with it at baseline were consideredatoisk and removed. Unfortunately,
SPPB was not performed at baseline and participeeits excluded from the analyses
of incident reduced physical performance (measatddllow-up as low SPPB and low

SPPB components) using as a proxy for baselingloygical performance an item
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from a baseline questionnaire: answering “a lottht® question “Does your current
health or fitness limit you for walking several bks (a few hundred meters)?”. Of these
participants excluded for having an affirmativeddase answer to that question, 80%
had low SPPB at follow-up. See the discussion @edtir an analysis of the
consequences of this approximation. Frail partitipat baseline were excluded from
analyses of the development of frailty outcome.y@abust participants, i.e. without

any criteria, were considered at risk for the fyatlomponents analysis. The Lawton
and Brody test at baseline was used to excludecipamts with any difficulty already at
baseline from incident disability analyses. The bamat risk for each subsample is

reported in the tables and in the Flowchart.

We performed as sensitivity analyses stratificabgrage (more or less than 70 y) and

by BMI (normal weight, overweight, or obesity).

RESULTS

At baseline, both inflammatory indices were higimewomen, and in those with greater
BMI and TV watching time, those who suffered di@setand those who were less
adherent to Mediterranean dietary patterns. Inflanony indices differed in the way
they were associated with age, level of educatiod,energy intake; among older, less
educated, and people with less caloric diets, [2i$ Wigher, but on the contrary, EDII
was lower. DIl showed higher scores associated petforming less leisure-time
physical activity and with being current smokert BDIlI showed no association (Table

1).

A low (<9) score in the SPPB at follow-up showed ORs alomeefor both DIl and
EDII, but it did not reach statistical significan¢digher DIl was associated with

increased risk of frailty (OR for the highest vevist tertile: 2.48, 95% Cl 1.42, 4.44, p
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for trend = 0.001) and IADL disability (OR: 1.966% CI 1.03, 3.86, p for trend =
0.035) at follow-up, independently of age, sex,cadion, smoking status, BMI, energy
intake, diagnosed diseases, TV watching time, aisdie-time physical activity.
However, EDII did not show an association with tis& of frailty or IADL disability

(Table 2).

Additionally we examined the association of the ®EDII with the components of
the SPPB and each frailty criterion. Higher scane®oth indices were associated with
a low score in the gait speed SPPB test; spedifidake OR (95% CI) for the highest
versus lowest tertile was 1.82 (1.27, 2.62, priend = 0.001) for DIl and 1.39 (0.99,
1.96, p for trend = 0.056) for EDII. The frailtyitarion that showed a significant
association with DIl was slowness, using a difféetareshold that the one used for
SPPB scoring, with OR 1.64 (95% CI 1.08, 2.51 gmdr= 0.021). Unintentional weight
loss also showed a tendency to be associated WithvEh OR 1.71 (0.97, 3.03, p-trend
= 0.059), but without reaching the level of sigrgince. For completeness, the
associations of frailty components with EDIl wetedied but, as expected, no
association was found, consistently with the absef@ pattern of frailty across EDII

tertiles (Appendix Table 1).

Similar results were observed when analyses wesgfstd by age or BMI categories

(data not shown).

DISCUSSION
In this cohort of older adults followed up for 3ays, DIl at baseline was associated
with later presence of slow walking speed. DIl waasociated with development of

frailty and of a positive Lawton and Brody tesgirating IADL disability.
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Diet has been linked with both frailty[6,7,28] ainflammatory markers[10,29].
Nutritionally deficient diets, on the one hand, na&gelerate musculoskeletal decline
through compromising protein synthesis, producergapenia, and loss of muscle
strength. On the other hand, obesity is a condttia predicts future frailty[30,31],
probably favoring low physical activity and fatigueterestingly, not only specific
deficiencies or obesogenic diets affect futurdtiradietary patterns recognized for
providing protective health effects for severalatic diseases, such as the

Mediterranean diet, also confer protection agamstent frailty[6].

Regular intake of several individual foods and ieutts, like vitamins, antioxidants, n-3
fatty acids, and alcohol, modify inflammatory mar{&0]. Also the Mediterranean
dietary pattern is associated with reduced mariersflammation[29]. Based on
published evidence, Shivappa et al.[10] developiddd a priori dietary pattern that
provides a quantitative assessment of the inflammagttotential of a particular diet. We
found that Shivappa’s index predicts incident fyaéind disability for IADL after
adjustment for confounders. A second index, ECdk heen developed asan
posteriori dietary pattern applying reduced rank regressiddurses’ Health Study
data[11]. The selection of foods and their weiglhimthis index were tuned to capture
cytokine levels in that sample. EDIl was not linkedhe reduced physical

performance, frailty, or disability outcomes.

In our data DIl and EDII also showed differing asation with socio-demographics,
lifestyle, and other potential confounders, sugggghat they capture different
information from the analyzed diets. Our aim wagather information on dietary
patterns that may affect healthy aging and to iflemthich index of dietary
inflammatory potential does capture better infoiorabf a relevant pattern. Our goal

was not to compare the indices in their capacityd&iecting inflammation, which
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should be addressed with other methods, includioigdical assessment of
inflammation. We propose some explanations for aggociation of the indices with
frailty differ. The indices are different in develment, structure, and potential uses,
which could explain the distinct results, at lgaesttially. DIl is an index based mainly
on nutrients, minerals, and some condiments (usaalisumed in small quantities and
supplying a minimum amount of energy), and as siicBquires more details in data
collection and availability of appropriate food coosition tables. Due to the high
complexity of nutrient-based indices, they are us@hly in research. Nonetheless,
given that most nutrients and minerals consideredisually present in many foods,
when those nutrients are active principles, nutsErsed indices are able to capture
better the hidden relationship between diets andonues because they take into
account elementary components from the entire blietddition, DIl is based in
previous knowledge of associations and their ptesgbysiological pathways, and each
component of the index has already received atteri trying to explain the biological
plausibility of its association with inflammatio®n the contrary, EDII is a food-based
index, in particular based on food groups. Indwkthis kind are more suitable for
clinical use (screening, risk communication, arténventions) but they are more
difficult to be applied across countries and c@fubecause food components and their
relevance in the diet may vary substantially. Atb@y are usually less sensitive to
small effects of active principles because foods, faod groups, may contain
antagonistic principles that partially neutralizzle other. EDII was derived
statistically, and a common criticism arposteriori indicesis that they underperform
when ported from the population in which they waeeived to other populations.

Furthermore, healthy or unhealthy aging is likelydepend on nutrients that act as
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active principles, thus DIl seems to capture betterunderlying association than EDII

in which only food groups are considered.

Among the theories addressing frailty pathogenesisnic inflammation has been
proposed as a key underlying mechanism[32]. Segaundles have shown increased
levels of interleukin-6 (IL-6) [33], C-reactive gen[34], and leukocytes[33] among
frail community-dwellers, as well as among frasiceents in nursing homes and
assisted living facilities[35]. Thus, frailty coulee considered an inflammatory status.
In the search for a pathophysiological explanatmoposed intermediate links between
chronic inflammation and frailty are muscular wagtiproducing sarcopenia, endocrine
dysregulation including cortisol and the somatatngxes, cardiovascular diseases, and
nutritional dysregulation with deficiency of micnatnients[32]. Nonetheless, these
theories have not been proven so far, and a recetat-analysis of studies on the
prospective association between baseline C-reagtotein or interleukin-6 and frailty
rendered non-significant results after combinintadd 3402 participants with a median
follow-up of 3 years[9]. Our results, in which iafhmatory dietary patterns
significantly predict incident frailty, support tipathogenic implication of inflammatory

mechanisms in frailty.

In order to obtain a deeper insight of the aspeicphysical decline which are most
affected by the inflammatory dietary patterns, walgzed the components of the SPPB
and frailty. We found a significant associatiorldf with slow gait speed (which is a
component of SPPB and frailty, with different thvekls), and borderline significant
association of EDII with the gait speed componédihe SPPB. Gait speed is the
objective physical performance test most assochattdfrailty diagnosis and it predicts
most endpoints that frailty predisposes to[36]:tdefalls, disability, and

hospitalization. Slow gait alone is associated aitpro-inflammatory pattern of
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cytokines[37], but a study of inflammatory and watkspeed trajectories did not find
evidence of any interactive effect of them on max&8]. Again, cross-sectional
evidence of association between inflammation anidsgaed is clear[39], but
longitudinal evidence suggests that a common caush, as adiposity could be
responsible of the joint development of both[40 ¥Wund a statistically significant
prospective association between inflammatory p@kat diet and slowness. The kind
of diet represented by the DIl and EDII could bgpansible of producing both effects:
activating pro-inflammatory mechanisms and prodgi@hysical decline. In fact, both
DIl and EDII were inversely associated with MEDAghich measures adherence to a
Mediterranean diet, which is considered to be hgahd, as mentioned before,

associated with lower inflammation[29] and decredsailty risk[6].

This study benefits from a prospective design,taildel measurement of diet with a
validated instrument, as well as a reasonably laageple size. Outcome measurements
have been collected by trained staff undergointgiet se-training schedule to ensure
homogeneity and objectivity. There are also soméaditions in our analyses. First, only
32 of 45 Shivappa’s items were available in outatiedata. Fortunately, DIl was
conceived to be calculated with the amount of iteweslable in each research context
and two thirds is around the fraction regularlydiseother studies. Second, applyimg
posteriori patterns (EDII) to populations other than that rehtbey were developed can
bias associations towards the null. Third, diffeesin habitual diets across countries
may create heterogeneity on the foods providingrth@mmatory or anti-inflammatory
effects; also some associations of the inflammadaatary indices with socio-
demographic and lifestyle variables may vary acpmgsulations. In our analyses,
adjusting for these variables was used to contmfaunding but also to tackle with

those differences; however, we cannot rule out s@sidual confounding. The lack of
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SPPB at baseline implies an incomplete exclusidowfSPPB prevalent cases for the
analysis. This could artificially show a spurioonagitudinal association due to
contamination from cross-sectional associationgwgn that we do not find such
longitudinal association, even with the potent@htamination, we believe that the

approximation does not affect the results reported.

In conclusion, the different dietary inflammatonglices seem to capture non-
overlapping information on the inflammatory chaeaustics of diet. Higher
inflammatory potential of diet measured by DIl lmot EDII is associated with future
frailty and IADL disability. Our results provide diional evidence for the role of
inflammation on frailty, and shows that DIl is albblemeasure diet healthiness in terms

of physical decline in addition to avoidance ofanfimation.
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FIGURE CAPTION

Flowchart: Steps sequence of participant exclusiom®nform the analytic sample.
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504
505 Table 1. Characteristics of the study participaat®ss sex-specific tertiles of the Dietary Inflaatany Indices
506

Dietary Inflammatory Index (DII) Empirical Dietary Inflammatory Index (EDII)
Overall Tertile 1 Tertile 2 Tertile 3 P-trend Tertile 1 Tertile 2 Tertile 3 P-trend
N 1948 650 648 650 650 648 650
Men 48.5 48.5 48.5 48.5 - 48.5 48.5 48.5 -
Age, y 68.4 (6.2) 67.7 (5.8) 68.1 (6.0) 69.4 (6.5) <0.001 69.1 (6.4) 68.3 (6.1) 67.8 (6.0) <0.001
Education
Primary or less 52.9 49.2 50.2 59.4 <0.001 52.6 56.0 50.2 0.374
Secondary 24.9 28.0 26.2 20.6 0.002 27.2 22.5 25.1 0.370
University 22.1 22.8 23.6 20.0 0.229 20.2 215 24.8 0.045
BMI, kg/m? 28.5 (4.3) 28.2 (4.3) 28.5(4.1) 28.7 (4.5) 0.042 28.2 (4.0) 28.2 (4.2) 29.1 (4.6) <0.001
Energy intake, kcal/d 2034.6 (572.8) 2285.4 (557.7) 2080.6 (521.2) 1737.8 (499.2) <0.001 1801.2 (507.0) 2001.9 (519.0) 2300.5(576.6) <0.001
Time spent watching 17.7 (10.9) 16.9 (10.1) 17.2 (10.1) 19.2 (12.3) <0.001 17.0 (11.0) 17.9 (10.7) 18.2 (11.0) 0.049
TV, h/wk
Leisure-time physical 22.0 (15.3) 23.1 (15.1) 21.7 (15.2) 21.1 (15.6) 0.021 22.4 (15.0) 22.4 (15.8) 21.1 (15.1) 0.118
activity, MET-h/wk
MEDAS 7.2 (1.8) 8.2 (1.8) 6.9 (1.8) 6.5 (1.5) <0.001 7.6 (1.7) 7.2 (1.7) 6.7 (2.0) <0.001
Smoking status
Current smoker 11.4 9.1 11.7 13.5 0.012 125 10.8 111 0.433
Former smoker 30.3 30.2 33.5 27.4 0.278 30.3 31.2 29.5 0.763
Never smoker 58.2 60.8 54.8 59.1 0.536 57.2 58.0 59.4 0.431
Diagnosed diseases
Diabetes 15.0 12.0 14.4 18.6 0.001 12.3 13.7 18.9 0.001
Bronchitis or asthma 7.3 8.0 7.4 6.6 0.339 9.2 5.4 7.4 0.203
Cardiovascular disease 5.1 4.6 5.9 4.9 0.802 4.5 4.9 6.0 0.210
Osteo-muscular disease 47.7 49.2 46.8 47.2 0.470 48.8 45.5 48.9 0.956
Depression 7.8 7.2 7.1 9.1 0.215 6.9 7.3 9.2 0.122
Cancer 2.0 1.5 2.5 2.0 0.553 2.6 1.2 2.2 0.553
507 Data shown as percentage and mean (standard deyidivalues calculated from t-tests or Chi-sqisdiests. Cut-off values for Dietary Inflammatoryléx tertiles were -

508 0.69 and 0.93 for men and -0.02 and 1.85 for worg@eit-off values for Empirical Dietary Inflammatohydex tertiles were -0.293 and 0.467 for men angi3® and 1.220
509 for women.

510 BMI, Body Mass Index, MET, metabolic equivalent, BIES, MEditerranean Diet Adherence Score (0-14)

511 Mean (standard deviations) and percentage (nunalbemeported for continuous and categorical vaembdspectively.

512
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515 Table 2. Odds ratios (95% Confidence Interval)}tih@r association of Dietary Inflammatory Indiceshwiéduced physical performance, frailty

516 and disability

517
Dietary Inflammatory Index (DII) Empirical Dietary Inflammatory Index (EDII)
Tertile 1 Tertile 2 Tertile 3 P-trend Tertile 1 Tertile 2 Tertile 3 P-trend
L ow physical performance (SPPB<=9), n/N 209/626 238/630 253/613 700/1869 235/626 215/620 250/623 700/1869
Model 1 Ref. 1.18 1.18 0.180 Ref. 0.92 1.29 0.040
(0.92,1.50) (0.93,1.51) (0.72,1.17) (1.01,1.65)
Model 2 Ref. 1.21 1.25 0.113 Ref. 0.93 1.18 0.243
(0.94,1.56) (0.95,1.65) (0.72,1.20) (0.90,1.55)
Model 3 Ref. 1.19 1.22 0.159 Ref. 0.94 1.18 0.240
(0.92,1.53) (0.92,1.62) (0.73,1.21) (0.90,1.55)
Frailty, n/N 25/641 35/640 67/634 127/1915 46/640 37/637 44/638 127/1915
Model 1 Ref. 1.33 2.30 <0.001 Ref. 0.82 1.10 0.681
(0.78,2.30) (1.43,3.80) (0.52,1.31) (0.71,1.73)
Model 2 Ref. 1.32 2.60 <0.001 Ref. 0.85 0.84 0.502
(0.76,2.34) (1.50,4.61) (0.52,1.38) (0.50,1.41)
Model 3 Ref. 1.33 2.48 0.001 Ref. 0.82 0.77 0.319
(0.75,2.37) (1.42,4.44) (0.50,1.34) (0.45,1.30)
IADL disability, n/N 17/605 22/591 42/572 81/1768 32/602 23/586 26/580 81/1768
Model 1 Ref. 1.26 2.21 0.005 Ref. 0.79 1.01 0.999
(0.66,2.45) (1.24,4.07) (0.45,1.38) (0.58,1.75)
Model 2 Ref. 1.22 2.03 0.026 Ref. 0.88 1.14 0.734
(0.62,2.41) (1.07,3.99) (0.49,1.56) (0.61,2.10)
Model 3 Ref. 1.20 1.96 0.035 Ref. 0.87 1.10 0.796
_ (0.62,2.38) (1.03,3.86) (0.48,1.56) (0.59,2.05)
518 n/N, number of cases/number at risk. SPPB, shgrtipal performance battery. IADL, instrumental wities of daily living
519 Odds ratios and 95% confidence interval were eséichaith logistic regression models with differéaitels of adjustment. Model 1 is adjusted for age, and education;
520 Model 2 is additionally adjusted for smoking statusdy mass index, energy intake, diagnosed disebgmdel 3 is additionally adjusted for time spesatching TV and

521 leisure-time physical activity. Trend is calculateith the tertile number as a continuous variable.
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522
523 Appendix
524
525 Appendix Table 1. Odds ratios (95% Confidence ir#Brfor the association between Dietary Inflammatadices and the components of the
526 Short Physical Performance Battery test and thity-caiteria
527
Dietary Inflammatory Index (DII) Empirical Dietary Inflammatory Index (EDII)
Tertile 1 Tertile 2 Tertile 3 P-trend Tertile 1 Tertile 2 Tertile 3 P-trend
Short Physical Perfor mance Battery
Balancetest score< 2, n/N 13/626 14/630 17/613 44/1869 15/626 15/620 14/623 44/1869
Model 3 Ref. 1.00 1.02 0.955 Ref. 1.01 0.92 0.853
(0.44,2.26) (0.43,2.45) (0.47,2.20) (0.39,2.15)
Gait speed test <2, n/N 751626 100/630 118/613 293/1869 89/626 90/620 114/623 293/1869
Model 3 Ref. 1.44 1.82 0.001 Ref. 1.09 1.39 0.056
(1.03,2.01) (1.27,2.62) (0.78,1.51) (0.99,1.96)
Chair stand test <2, n/N 163/626 188/630 202/613 553/1869 183/626 177/620 193/623 553/1869
Model 3 Ref. 1.19 1.25 0.132 Ref. 1.04 1.14 0.375
(0.91,1.55) (0.93,1.67) (0.80,1.36) (0.86,1.50)
Frailty
Exhaustion, n/N 38/550 46/519 51/494 135/1563 47/535 40/515 48/513 135/1563
Model 3 Ref. 1.27 1.35 0.249 Ref. 0.94 1.27 0.354
(0.79,2.04) (0.81,2.25) (0.59,1.49) (0.78,2.04)
Low levelsof activity, n/N 77/550 70/519 66/494 213/1563 76/535 56/515 81/513 213/1563
Model 3 Ref. 1.04 1.17 0.457 Ref. 0.72 0.90 0.611
(0.71,1.51) (0.78,1.78) (0.48,1.06) (0.61,1.34)
Slow gait speed, n/N 58/547 56/517 78/490 192/1554 65/533 50/510 77/511 192/1554
Model 3 Ref. 1.05 1.64 0.021 Ref. 0.84 1.33 0.166
(0.70,1.57) (1.08,2.51) (0.56,1.26) (0.89,1.99)
Unintentional weight loss, n/N 32/544 41/516 34/488 107/1548 36/533 34/510 37/505 107/1548
Model 3 Ref. 1.60 1.71 0.059 Ref. 0.87 0.72 0.228
(0.97,2.67) (0.97,3.03) (0.52,1.44) (0.42,1.23)
M uscle weakness, n/N 148/550 128/517 178/494 454/1561 157/535 145/514 152/512 454/1561
Model 3 Ref. 0.79 1.17 0.385 Ref. 1.11 1.31 0.096
(0.58,1.07) (0.84,1.61) (0.83,1.50) (0.95,1.81)
528 n/N, number of cases/number at risk.
529 Odds ratios and 95% confidence interval were eséichwith logistic regression. Analyses were adjisie in Model 3 in Table 2. Trend is calculatechiite tertile number

530

as a continuous variable.
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Dietary Inflammatory Index parameters used
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Food or nutrient[10]

Present in ENRICA

Alcohol (g) Yes
Vitamin B12 (ug) Yes
Vitamin B6 (mQ) Yes
b-Carotene (ug) Yes
Caffeine (g) Yes
Carbohydrate (Q) Yes
Cholesterol (mg) Yes
Energy (kcal) Yes
Eugenol (mg) No
Total fat (g) Yes
Fibre (g) Yes
Folic acid (ug) Yes
Garlic () Yes
Ginger (Q) No
Fe (mg) Yes
Mg (mQg) Yes
MUFA (g) Yes
Niacin (mQ) Yes
n-3 Fatty acids (g) Yes
n-6 Fatty acids (Q) Yes
Onion (g) Yes
Protein (g) Yes
PUFA (g) Yes
Riboflavin (mg) Yes
Saffron (g) No
Saturated fat (g) Yes
Se (ug) Yes
Thiamin (mQ) Yes
Trans fat (Q) Yes
Turmeric (mg) No
Vitamin A (RE) Yes
Vitamin C (mg) Yes
Vitamin D (ug) Yes
Vitamin E (mQ) Yes
Zn (mg) Yes
Green/black tea (g) Yes
Flavan-3-ol (mg) No
Flavones (mg) No
Flavonols (mg) No
Flavonones (mgQ) No
Anthocyanidins (mg) No
Isoflavones (mQ) No
Pepper (g) No
Thyme/oregano (mg) No
Rosemary (mg) No
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Empirical Dietary Inflammatory Index food groupsabiung et al.[11]

Pro-inflammatory

Processed meat

Red meat

Organ meat

Other fish

Other vegetables

Refined grains

High-energy beverages

Low-energy beverages

Tomatoes

Anti-inflammatory

Beer

Wine

Tea

Coffee

Dark yellow vegetables

Leafy green vegetables

Snacks

Fruit juice

Pizza
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