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Abstract
This study was designed to assess the relationship between dietary insulin index (DII) and dietary insulin load (DIL) and rheumatoid arthritis
(RA) risk in a case–control study. This study enrolled ninety-five newly diagnosed RA patients and 200 age- and sex-matched healthy controls.
Dietary intakes were assessed using a validated 168-item semi-quantitative FFQ. DII and DIL were calculated using food insulin index values
from previously published data. In the unadjusted model, individuals in the highest DIL tertile had the significantly higher odds of RA than those
in the lowest tertile of the DIL scores (OR= 1·32, 95 % CI (1·15, 1·78), Pfor trend= 0·009). After adjusting for confounders, the risk of RA was 2·73
times higher for participants in the highest tertile of DIL than for those in the lowest tertile (OR = 2·73, 95 % CI (1·22, 3·95), Pfor trend< 0·001). In
addition, patients in the highest DII tertile had higher risk of RA than those in the first tertile (OR= 2·22, 95 % CI (1·48, 3·95), Pfor trend = 0·008).
This association persisted after adjusting for potential confounders (OR= 3·75, 95 % CI (3·18, 6·78), Pfor trend= 0·002). Our findings suggest that
diets high in DII and DIL may increase the risk of developing RA, independent of other potential confounders. These findings can be verified by
more research, particularly with a prospective design.
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Rheumatoid arthritis (RA) is an immune-mediated disorder that
causes widespread inflammation and progressive joint damage,
eventually leading to bone erosion and functional limitations(1).
RA affects an estimated 1 % of adults worldwide(2). The aetiology
of RA is not fully understood, but environmental factors such as
smoking, diet, obesity and the microbiome are hypothesised to
contribute to its pathogenesis(3). Saturated fats, refined carbohy-
drates, sugary drinks, and low intakes of fruits and vegetables are
considered potential dietary risk factors for RA(4). The increased
prevalence of metabolic disorders, such as metabolic syndrome,
impaired glucose metabolism and obesity in patients with RA,
supports the hypothesis that a relationship may exist between
hyperinsulinemia, subsequent insulin resistance (IR) and RA(5).
Hyperinsulinemia can be linked to a diet with a high insulinemic
capacity. The glycemic index and glycemic load are measures of

the glycemic response to foods, but they are not reliable
indicators of the insulin response because they only consider the
effects of carbohydrates on blood glucose levels(6). Although
carbohydrates are the main trigger of insulin secretion, proteins
and fats can also increase insulin secretion after a meal(7).

The food insulin index (FII) is a new food ranking algorithm
that has been introduced as a more accurate method to estimate
postprandial insulin responses to different foods. The FII is
based on the postprandial insulin responses of each food relative
to the insulin response of an isoenergetic reference food in
healthy individuals(8). In this regard, the dietary insulin indices
(DIL and DII) describe the overall insulin response to a diet(7,9).
Despite evidence from some studies suggesting a positive
association between an insulinogenic diet characterised by high
dietary insulin index (DII) and dietary insulin load (DIL) scores
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and chronic diseases, such as metabolic syndrome, type 2
diabetes, CVD and inflammation(10–13), other studies have
reported conflicting findings(14,15). To the best of our knowledge,
no studies have investigated the association between DII and
DIL and RA risk in Iranian adults. Therefore, this study aimed to
assess the relationship between DII, DIL and RA in a sample of
Iranian adults.

Materials and methods

Subjects

This case–control study was conducted from February to May
2022 in Kerman, Iran. A total of ninety-five patients with newly
diagnosed RA and 200 healthy controls aged 18–80 years was
recruited using a convenient samplingmethod, inwhich subjects
were chosen without using probability-based methods. RA
patients were selected consecutively from those who were
referred to the rheumatology clinic at Besaat Clinic in Kerman,
Iran, and were conveniently accessible to the researchers. The
diagnosis of RA was made by rheumatologists according to the
American College of Rheumatology/European League Against
Rheumatism (ACR/EULAR) criteria(16). The onset of RA was
defined as the day of diagnosis, based on medical records of
patients. Additionally, 200 healthy controls without any joint or
connective tissue disease were selected from outpatient clinics.
The controls were individually matched to the case group by age
(±5 years) and sex. The current study was conducted in
accordance with the Declaration of Helsinki, and the study
protocol was approved by the Ethics Committee of the Iran
University of Medical Sciences (IR.IUMS.REC.1400.859). Written
information on the objectives and methodology of the study was
provided to all participants, and written consent was obtained.

Inclusion criteria

The inclusion criteria for the cases included adult patients aged 18
to 80 yearswith a recent clinical diagnosis of RA (less than 1year) by
a rheumatologist according to ACR/EULAR criteria(16). According to
ACR/EULAR, ‘definite RA is based on the confirmed presence of
synovitis in at least one joint, absence of an alternative diagnosis
that better explains the synovitis, and achievement of a total scoreof
6 or greater (of a possible 10) from the individual scores in 4
domains: number and site of involved joints (score range 0–5),
serologic abnormality (score range 0–3), elevated acute-phase
response (score range 0–1), and symptom duration’. The control
group included adults between 18 and 80 years old who did not
have any connective tissue or joint diseases.

Exclusion criteria

Participants were excluded from both the RA and healthy control
groups if they had any of the following: a history of alcohol
consumption, any of the following diseases: hepatic or renal
disease, CVD, type 2 diabetes, thyroid abnormalities, or cancer,
food allergies, adherence to special diets or food prohibitions,
consumption of dietary supplements, use of certain medications
(except anti-inflammatory drugs for RA patients) in the year

before the interview, and reported energetic intake of less than
800 or more than 4200 kcal/d.

Dietary assessment

Dietary intake was assessed using a validated and reliable 168-item
semi-quantitative FFQ with standard serving sizes(7). Participants
were informed of the standard serving sizes of the food items in the
FFQ during face-to-face interviews with a trained dietitian. They
then indicated how frequently they consumed each food item
(daily, weekly, monthly or annually). The standard serving sizes of
each food reported in household measures were converted into
grams using the Nutritionist IV program (Nutritional Database
Manager 4.0.1, USA). The food data were then analysed to obtain
the mean energy and nutrient intakes.

Dietary insulin index and load calculation

The FII is a measure of the insulin response to a food. It is
calculated by measuring the area under the insulin response
curve (AUC) after consuming a 1000-kJ portion of the food and
dividing this value by the AUC after consuming a 1000-kJ portion
of a reference food, such as white bread. The FII values for each
food item used in this study were obtained from these earlier
studies by Holt et al.(8), Bao et al.(7,17) and Bell et al.(17). The FII of
comparable food items was employed for foods that were not
included in the prior studies. The insulin load of each food item
was first estimated using the following formula to get the DIL(14):

insulin load of food ¼ insulin index of that food

� energy content of that food ðkcal=dÞ

Second, the DIL was calculated by adding the insulin loads of all
the foods for each individual. The average DII is calculated by
dividing the DIL by the person’s total dietary energy intake.

Assessment of other variables

To obtain the necessary information on other variables,
including demographics (age, sex and education), past medical
history and smoking status, a general information questionnaire
was used. Physical activity was assessed using the Persian
version of the International Physical Activity Questionnaire
(IPAQ)(18). Body weight was measured on a SECA scale in light
clothing and without shoes to the closest 100 g. Standing height
was measured without shoes to the nearest 0·5 cm, and BMI was
calculated as body weight (kg) divided by height (m2).

Data analysis

SPSS 24 software (SPSS Inc.) was used to conduct statistical
analysis. The G * Power software version 3.1.9.7 was used to
calculate the sample size. The G * Power software automatically
provides the conventional effect size values suggested by
Cohen(19). In this study, considering the medium effect size
(odd= 0·41), type I error (α)= 0·05 and power (1-β)= 0·95(20),
total sample size for each group was calculated to be ninety-four
people. Finally, ninety-five participants in the case group and
200 participants in the control group (ratio 2:1)were recruited for
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this case–control study. The normality of quantitative variables
was established using the Kolmogorov–Smirnov test. Frequency
(%) and mean with standard deviation are statistical measures
that were used to present the results of the qualitative and
quantitative data. The independent samples t test and χ2 test
were used to compare the two groups for continuous and
categorical variables, respectively. We also used the χ2 test and
one-way ANOVA for categorical and continuous variables to
compare the general characteristics and dietary intakes across
tertiles of DII and DIL. The first tertile of DII and DIL was used as
the reference in all models. Binary logistic regressionwas used to
calculate OR (95 % CI) in the crude and multivariable-adjusted
models. Model 1 adjusted for age, sex, BMI, education, smoking
and physical activity, while model 2 adjusted for covariates in
model 1 as well as for energy intake. The first tertiles of DII and
DIL were used as the reference for all models. The tertiles were
regarded as an ordinal variable in the logistic regression models
to determine the trend of OR across increasing tertiles of DII
and DIL.

Results

The general characteristics of the case and control groups are
shown in Table 1. The mean age (SD) of participants was
48·37 ± 9·17 and 46·22 ± 11·53 years in the case and control
groups, respectively. Women accounted for 76·8 % of the case
group and 75·5 % of the control group. Participants with RA
weighed less than controls (P= 0·0001), but there was no
significant difference in BMI between the two groups
(P= 0·05). Mean DII and DIL values were 34·22 ± 7·86 and
73 467·98 ± 21 770·11 in the control group, and 39·77 ± 4·76 and
84 127·47 ± 22 991·34 in the case group, respectively.

Table 2 shows the general features of the cases and controls
across tertiles of DIL and DII. Compared with participants in the
first tertile, those in the highest tertiles of DIL and DII tended to
be older (P= 0·01 and P< 0·0001, respectively). There were no
significant differences in weight, BMI, educational level, sex,
physical activity levels or hypertension between the tertiles of
DIL and DII.

Table 3 shows the dietary intakes of participants in the study
across tertiles of DIL andDII. Comparedwith those in the bottom
tertile, participants in the top tertile of DII had higher intakes of
wholegrains (P= 0·0001), refined grains (P= 0·03), red meat
(P= 0·02), fish and poultry (P= 0·04), fruits (P= 0·03), sweets
(P= 0·0001), Na (P= 0·0001), and thiamin (P= 0·01). They had
lower intakes of oils (P= 0·01), energy (P= 0·03), fat (P= 0·03),
PUFA (P= 0·01), SFA (P= 0·0001) and MUFA (P= 0·0001).
Participants in the top tertile of DIL also had higher dietary
intakes of refined grains (P= 0·0001), legumes (P= 0·03), fruits
(P= 0·02), dairy products (P= 0·01), fish and poultry
(P= 0·001), sweets (P= 0·0001), sugar-sweetened beverages
(P= 0·0001), oils (P= 0·0001), wholegrains (P= 0·04), red meat
(P= 0·001), vegetables (P= 0·02), energy, protein, carbohy-
drate, fibre, cholesterol, SFA, MUFA, Ca, Na,Mg, thiamin, vitamin
B6, folate (P= 0·0001) and PUFA (P= 0·002).

Table 4 shows the OR and 95% CI for RA across tertiles of DIL
and DII. In the crude models, we observed a significant positive

association between higher DII and DIL scores and the risk of RA
(OR were 1·32 for DIL (95% CI (1·15, 1·78); Pfor trend= 0·009) and
2·22 for DII (95% CI (1·48, 3·95); Pfor trend= 0·008). The fully
adjusted OR comparing the highest tertiles of DIL and DII with the
lowest tertiles were 2·73 (95% CI (1·22, 3·95); Pfor trend< 0·0001)
and 3·75 (95% CI (3·18, 6·78); Pfor trend= 0·002), respectively.

Discussion

To the best of our knowledge, our case–control study is the first
to assess the relationship between dietary insulin indices,
including DII and DIL, assessed by FFQ and RA risk. Our study
found a positive association between an insulinemic diet
(characterised by higher DII and DIL scores) and increased
RA risk, which remained significant after adjusting for potential
confounders.

RA is a chronic autoimmune inflammatory disease charac-
terised by persistent synovitis and progressive joint erosion(1).
Previous studies have shown that some dietary factors may
contribute to the development of RA, while others may be
protective(21). The Nurses’ Health Study (NHS) reported that the
risk of RA in women was significantly increased with regular
intake of soft drinks with added sugar (more than one serving
per d)(22). Additionally, a Western dietary pattern, which is high
in refined grains, sweets and processed meats, has been
associated with an increased risk of RA(4). Emerging evidence
suggests a link between the insulinogenic effects of diet and the
development of chronic diseases(23,24), although further research
is needed to confirm this association. A large cohort study found
that dietary patterns high in inflammatory and hyperinsulinemic
foods were associated with an increased risk of type 2 diabetes,
while dietary glycemic potential was not. This suggests that
reducing the diet’s insulinemic and inflammatory potential may
be more important than focusing on traditional glycemic foods
for preventing chronic diseases(25).

DII and DIL, which directly depend on insulin responses of
the total diet and not a single nutrient, have attracted much
attention in recent decades as more reliable methods for
assessing the insulinemic potential of diet and its association
with the risk of chronic diseases(7). A cross-sectional study of
8932 breast cancer patients found that higher post-diagnostic DII
and DIL were associated with an increased risk of all-cause and
CVD mortality(26). Another cross-sectional study of overweight
and normal-weight children found that those who consumed
breakfasts and dinners with a higher DII and DIL scores had a
higher risk of being overweight(27). In addition, a cohort study
showed higher DII and DIL during puberty were related to an
unfavourable development of body fat in young adulthood(28).
High-insulinemic diets lead to higher insulin production,
increased carbohydrate oxidation and decreased lipid oxidation.
These changes are associated with increased abdominal fat
storage and obesity(29). Numerous studies have shown that
obesity, which can cause chronic low-grade inflammation, can
contribute to the development of chronic diseases such as
RA(30,31). Our study found that individuals in the highest tertiles of
DII and DIL had a higher risk of developing RA than those in the
lowest tertiles. These findings are consistent with previous
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research, which has shown that DII and DIL are associated with
an increased risk of metabolic disorders such as metabolic
syndrome, type 2 diabetes and CVD(10–13). In a cross-sectional
study of 357 elderly men, Mozaffari et al. found that those with
high DIL had higher levels of high-sensitivity C-reactive protein,
a biochemical marker of chronic inflammation, than those with
low DIL(32). The association between inflammation and RA has
been supported by numerous studies(33). In addition, the cohort
study of postmenopausal women in the USA also found that a
dietary insulinemic pattern was associated with an unfavourable
profile of circulating biomarkers of glucose-insulin dysregulation
and chronic systemic inflammation(34). The higher prevalence of
IR in inflammatory polyarthritis has been shown in previous
studies. A study of ninety-two patients with early RA and 321
control subjects found that patients with RA had 4·8 times
increased risk of having IR(35). On the other hand, elevated levels
of inflammatory factors such as TNF-α, and IL 6 and 8, have all
been reported in IR states(36). High-insulinemic-capacity diets are
one of the primary causes of IR(37,38). In an ongoing cohort study
that included 927 men and women, Mirmiran et al. found that
higher DIL over a 3-year follow-up period was associated with
an increased risk of IR(10). Therefore, adherence to diets with
high DII and DIL, which could in turn lead to IR, might be
associated with the development of RA. However, there are
conflicting findings regarding the relationship between insulin
indices and health conditions. In a study by Nimptsch et al.,
which involved 1288 adults aged 20–74 years, the researchers
found no significant associations between DII and DIL and
plasma C-peptide, a marker of IR, and β-cell secretory activity;
LDL-cholesterol; or the inflammatory markers C-reactive protein
and IL-6. However, a significant association was observed
between DIL and DII with TAG and HDL levels(14). In addition, a
recent cross-sectional study conducted in Iran found no

significant association between DIL and DII and general or
abdominal obesity, or metabolic syndrome and its compo-
nents(15). The contradictory findings may be due to a number of
factors, including different tools used to assess diet, different age
ranges of study participants, confounding factors, different
methods for calculating DII and DIL, and different cooking and
food processing methods in different cultures.

The exact mechanism of the association between dietary
insulin indices and risk of RA is not fully understood, but several
possible mechanisms have been proposed(5,7,39,40). Previous
studies have demonstrated that patients with RA have signifi-
cantly elevated the levels of IGF-1 in their blood and joint fluid.
This increase in IGF-1 levels is positively correlated with higher
levels of inflammatory markers such as C-reactive protein and
Erythrocyte sedimentation rate (ESR)(41). Chronic hyperinsuli-
nemia can lead to increased expression of Insulin-like growth
factor (IGF)-1, which plays a role in inflammation mediated by
T-cells in arthritis and may promote RA(42). Inflammation can
cause IR, which can in turn worsen inflammation in rheumatic
inflammatory diseases such as RA. Insulin can promote
inflammation in the joints by stimulating the production of
inflammatory cytokines and by attracting macrophages to the
joints(43).

This study has several strengths. First, it is the first study to
examine the association between DII and DIL and RA. Second,
the study controlled for a wide range of possible confounding
factors. Third, the study included patients with new instances of
RA, which reduces the likelihood that their dietary intake had
changed significantly since the onset of the disease. Our study
also had some limitations. Because exposure and outcome data
are gathered concurrently at a specified period in case–control
studies, causality cannot be established. In addition, even
though we employed a validated FFQ to assess diet,

Table 1. General characteristics of case and control

Case (n 95) Control (n 200)

PMean SD Mean SD

Age (year) 48·37 9·17 46·22 11·53 0·11
n % n %

Sex
Female 73 76·8 151 75·5 0·8

Mean SD Mean SD
Weight (kg) 65·07 13·17 73·28 13·01 < 0·0001
BMI (kg/m2) 25·10 4·88 26·19 4·41 0·05

n % n %
Smoker 7 7·4 17 8·5 0·74
Educational status
<12 years 77 81·1 156 44 0·54
>12 years 18 18·9 44 22

Physical activity level
Light 73 76·8 153 76·5 0·48
Moderate 22 23·2 39 19·5
Heavy 0 8 4

Hypertension 14 14·7 35 17·5 0·55
Mean SD Mean SD

DIL 84 127·47 22 991·34 73 467·98 21 770·11 < 0·001
DII 39·77 4·76 34·22 7·86 < 0·001

DIL, dietary insulin index; DII, dietary insulin load.
Data are presented as means ± SD or number (percent).
P values were obtained by the χ2 test and independent samples t test for categorical and continuous variables, respectively.
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Table 2. General characteristics of participants across tertiles (T) of dietary insulin load (DIL) and dietary insulin index (DII)

Variables

DII DIL

T1 T2 T3

Pfor trend*

T1 T2 T3

Pfor trend*Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

n 98 99 98 – 98 99 98 –
T ranges 59 903·57 14 691·87 82 026·71 20 290·26 88 719·48 21 642·33 – 53 424 8770·02 75 060·61 5162·97 102 236·25 15 727·65 –
Age (year) 42·93 9·29 47·46 10·31 50·36 11·63 < 0·0001 44·27 10·45 48·26 10·22 48·21 11·49 0·01

n % n % n % n % n % n %
Sex 0·66 0·13
Male 22 22·4 27 27·3 22 22·4 18 18·4 23 23·2 30 30·6
Female 76 77·6 72 72·7 76 76·7 80 81·6 76 76·8 68 69·4

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Weight (kg) 71·94 12·22 70·43 13·4 69·54 15·05 0·46 71·16 12·5 69·93 12·87 70·83 15·35 0·8
BMI (kg/m2) 25·89 3·86 25·79 4·34 25·85 5·47 0·98 25·69 4·19 25·97 4·55 25·87 5·03 0·9

n % n % n % n % n % n %
Smoker 8 8·2 8 8·1 8 8·2 1 7 7·1 8 8·1 9 9·2 0·87
Educational status 0·68 0·98
<12 years 75 76·5 78 78·8 80 81·6 77 78·6 78 78·8 78 79·6
>12 years 23 23·5 21 21·1 18 18·4 21 21·4 21 21·2 20 20·4

Physical activity level 0·7 0·82
Light 79 80·6 73 73·7 74 75·5 75 76·5 76 76·8 75 76·5
Moderate 15 15·3 23 23·2 23 23·5 18 18·4 22 22·2 21 21·4
Heavy 4 4·1 3 3·0 1 1·0 5 5·1 1 1·0 2 2·0

Hypertension 17 17·3 18 18·2 14 14·3 0·74 17 17·3 16 16·2 16 16·3 0·97

Data are presented as the mean ± standard deviation (SD) or as the number (percent).
* Obtained from ANOVA for continuous variables and the χ2 test for categorical variables.
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Table 3. Dietary and nutrient intakes of study participants across tertiles of dietary insulin load (DIL) and dietary insulin index (DII)

Variables

DII DIL

T1 T2 T3

Pfor trend*

T1 T2 T3

Pfor trend*Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Energy intake (kcal/d) 2255·73 562·08 2174·84 530·14 2055·51 500·96 0·03 1908·76 505·42 2095·74 453·61 2482·38 484·81 < 0·0001
Food groups (g/d)
Whole grains 27·41 52·56 28·57 49·71 46·49 65·2 0·03 22·9 46·93 37·56 64·04 41·92 56·52 0·048
Refined grains 253·84 118·14 369·17 147·97 383·38 142·52 < 0·0001 228·16 98·43 327·93 96·27 450·73 149·77 < 0·0001
Legume 57·47 47·38 70·63 49·84 64·89 49·55 0·17 49·55 36·23 61·48 41·58 82·06 60·76 < 0·0001
Red meat 19·95 13·8 21·81 17·74 27·96 28·77 0·02 18·16 13·49 22·54 19·36 29·02 27·4 0·001
Vegetables 234·51 161·3 241·2151·51 237·0289·8 0·94 209·1 118·16 243·04 167·92 260·57 116·03 0·028
Fruits 179·92 160·55 224·31 148·93 228·91 114·78 0·03 167·66 154·25 214·93 129·28 250·64 136·6 < 0·0001
Dairy products 234·46 169·24 222·65 157·64 234·54 123·42 0·82 212·98 151·72 205·4 137·41 273·44 155·46 0·002
Fish and poultry 51·85 24·46 59·96 35·54 61·49 23·58 0·04 48·06 24·08 57 22·33 68·27 34·54 < 0·0001
Sweets 20·35 14·93 38·05 27·37 41·36 26·2 < 0·0001 19·48 13·18 30·88 17·22 49·47 31·43 < 0·0001
SSB 29·44 54·62 43·62 83·7 48·04 76·22 0·17 24·4 38·45 31·42 54·53 65·41 102·98 < 0·0001
Oils 14·12 23·81 20·53 21·59 11·2 13·97 0·01 8·15 15·5 16·04 20·2 21·71 23·09 < 0·0001

Nutrients
Protein (g/d) 74·02 21·15 71·06 19·13 70·1 18·35 0·35 65·02 20·84 67·39 13·76 82·81 18·66 < 0·0001
Fat (g/d) 70·99 33·86 66·3 24·56 59·32 22·52 0·01 55·36 23·92 67·12 30·43 74·12 25·37 0·14
Carbohydrate (g/d) 319·9 97·71 333·42 96·36 318·2 78·61 0·44 283·67 87·61 307·31 63·3 380·8 91·32 < 0·0001
Fibre (g/d) 16·99 6·19 18·31 6·66 18·41 5·53 0·20 15·71 6·3 17·37 4·69 20·64 6·34 < 0·0001
Cholesterol (mg/d) 189·2 895·1 199·7 9·117 197·2 98·4 0·76 165·67 91·83 188·26 76·45 232·45 126·28 < 0·0001
SFA (g/d) 19·83 8·93 18·23 7·63 15·97 5·66 < 0·0001 15·47 6·89 17·57 7·86 20·99 7·25 < 0·0001
PUFA (g/d) 20·41 12·98 18·76 9·11 15·97 5·76 0·01 15·61 8·59 19·07 10·65 20·46 9·74 0·002
MUFA (mg/d) 24·26 14·12 22·42 10·7 16·79 7·06 < 0·0001 17·92 9·75 21·12 12·1 24·44 11·44 < 0·0001
Ca (mg/d) 756·8 474·7 695·6 270·88 740·31 260·02 0·45 664·01 445·5 671·64 268·19 857·31 271·56 < 0·0001
Na (mg/d) 2601·28 1296·23 2788·14 1109·04 3201·88 1097·36 < 0·0001 2289·11 1089·18 2999·03 1148·97 3301·01 1119·16 < 0·0001
Mg (mg/d) 224·23 83·44 222·43 71·98 222·66 60·15 0·98 195·62 74·16 213·07 54·16 260·72 71·11 < 0·0001
Thiamin (mg/d) 1·75 0·62 1·94 0·51 1·99 0·51 0·01 1·52 0·47 1·8 0·28 2·37 0·5 < 0·0001
Vitamin B6 (mg/d) 0·33 0·29 0·41 0·33 0·46 0·41 0·05 0·32 0·3 0·36 0·2 0·53 0·47 < 0·0001
Folate (μg/d) 253·61 95·31 262·29 104·26 250·44 86·55 0·67 225·46 91·38 240·48 73·25 300·62 103·26 < 0·0001

SSB, sugar-sweetened beverages.
* Obtained from ANOVA.
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measurement errors and misclassification are always a source of
concern. Finally, because some foods are not available in FII
values, we had to use the values for similar foods.

Conclusion

Our findings suggest that adherence to a diet with a high DII and
DIL is associated with an increased risk of RA. To confirm our
findings, further prospective studies with large sample sizes and
long follow-up periods are required.
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