Effects of improving diet quality on the Dietary Inflammatory Index
IN Rheumatoid Arthritis — The MEDRA Study
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Background

Rheumatoid arthritis (RA) is an autoimmune, inflammatory condition (1). RA affects 1 in 200
people worldwide (1), and 40,000 people in Ireland (2).

The exact aetiology of RA remains unclear (3). Symptoms include pain, stiffness, and swelling
of the joints (4).

Anti-inflammatory diets, such as the Mediterranean Diet (MedDiet) have shown promising
effects on disease activity in RA (5).

Dietary inflammatory index (DIl) describes the inflammatory potential of the diet and has been
associated with risk of RA (6).

However, to the best of our knowledge, there are no studies exploring the effects of improving
diet quality on the DIl in RA and its associated changes in RA symptoms and quality of life.

Aim: To assess the effects of adhering to a MedDiet and the lrish Healthy Eating Guidelines
(HEG) on change in energy adjusted DIl (eDlIl) and to determine whether change in eDll scores
are associated with improvement in physical function and quality of life in adults with RA In
Ireland.

Methods

The MEDRA study:

A 12-week parallel-group, tele-health delivered RCT which analysed two dietary interventions
as part of the management of RA (7).

Participants of the MEDRA study (n=40) were randomised to a MedDiet or a HEG intervention
for 12- weeks.

Participant dietary intake data was collected via 3-day food diaries.

Outcome measures (changes in physical function and quality of life) of the MEDRA study were
assessed at baseline, week 6 and week 12.

Participants completed self-administered validated questionnaires including the Health
Assessment Questionnaire- Disability Index (HAQ-DI) and Rheumatoid Arthritis Quality of Life
(RAQoL).

Deriving DIl & eDilI:

DIl was calculated based on the food diaries collected. Calculation of DIl and eDlII scores was
carried out by Connecting Health Innovations.

To calculate the DIl of the sample, 39 of a possible 45 food parameters were included.

To account for the relationships between energy and nutrient intakes, energy-adjusted DI
(eDll) was calculated.

Data Analysis:

Between and within group data were analysed in SPSS V.29. Data were analysed using the
Kruskal-Wallis test and one-way ANOVA.

Change In nutrient intakes across tertiles of post-intervention change in eDll score, irrespective
of dietary group assignment were also analysed. Significance was set at p<0.05.

Results

Table 1. Baseline Characteristics of total cohort (n=40)

Mean * SD
Age (years) 475+ 109
Females, n (%) Ja (87.D)
Anthropometry
Height (m) 1.6 £ .01
Weight (kg) 21147
BMI (kg/m#?) 267+ 5.1
Disease duration (years) 959+ 96
DMARD use, n (%) 29 (97.2)
Patient-reported pain levels [0-100]

426 £ 258
FPatient-reported overall health status
score [0-100]

479+ 277
RAQoL score 107+ 7.3

HAQ-DI score 1.1+06

40 participants completed the intervention study. The majority of participants were female
(87.5%), and the mean age +/- SD was 47.5 £ 10.9 years.

Mean BMI was 26.7 = 5.1kg/m? and disease duration was 9.5 + 9.6 years.

At baseline, there were no significant differences observed between diet intervention groups
for any demographic or clinical variables, with the exception of HAQ-DI (p = 0.006), which was
significantly lower in the MedDiet group (0.9+£0.5) compared to the HEG group (1.4+0.7).

Mean DIl scores were not significantly different between the two diet groups at baseline
(MedDiet: 1.7922.26 vs. HEG: 2.671£2.08, p= 0.207). This was also true for mean eDIl scores
(MedDiet: 0.79+£2.60 vs. HEG: 1.20+2.16, p=0.588).

Post-intervention, the mean DIl scores were 0.03%£-1.77 and 1.5+-2.56 for MedDiet and HEG,
respectively. For the eDIl, the mean scores were MedDiet: -1.84%-1.54 vs. HEG: -0.76+-1.91.
Both dietary intervention groups demonstrated significant improvements in eDIl (p<0.005).

Figure 1. eDll post 12-week dietary intervention for the MEDRA participants.
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Results

Figure 2. Change in DIl and eDIl between HEG and MedDiet.
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Figure 2 demonstrates the degree of change in DIl and eDIl post-intervention in each assigned
diet group. The observed change in DIl and eDIl was greater in the MedDiet group (-1.76 £ 3.14,
-2.63 £3.22, respectively) compared to the HEG group (-1.18 = 2.64, -1.96 + 2.69, respectively),
but change between groups was not statistically significant (p>0.05).

Table 2. Patient reported outcome measures at 12 weeks, post-dietary intervention, across
tertiles of change in eDII score.

Variable T1 (=-3.23) T2 (-3.23--0.69) T3 (-0.68+) p-
n=14 n=12 n=14 value

Patient-reported 19.1+19.6 34.2+35.4 19.7124 .2 0.821

pain levels [0-100]

Patient-reported 21.41+26.4 28.31+28.1 36.61+33.7 0.496

overall health

status score [0-100

RAQoL score 4.616.0 6.116.0 7.1+5.9 0.328

YPAS- Summary 70.5%£30.5 64.6+31.3 92.5x27 .1 0.366

IndeXx

HAQ-DI score 0.7x0.7 0.810.5 0.9+0.5 0.199

« There were no significant differences observed for patient-reported outcome measures across
tertiles of eDIl change, irrespective of dietary assignment. However, participants categorised
Into T1 — who's diet was the most anti-inflammatory at 12 weeks, post-intervention, had a
lower HAQ-DI and patient-reported overall health score, indicating better physical function
and better health status.

Table 3. Significant change in nutrient intakes across tertiles of post-intervention change in eDI|
score.

Intake Change 11 (5-3.23) T2 (-3.23- -0.69) T3 (-0.68+) p-

Variable n=14 n=12 n=14 value
Omega-3 (g) 1.411.3 1.912.2% -0.310.9 0.002
Dietary Fibre (g) 7.716.6 2.217.9 -1.116.5° 0.008
Vitamin A (pg) 1276.421510.7 -349.7+792 47 -138.81776.6° 0.003
Vitamin E (mg) D417 1.415.9 -1.312.8° 0.001
Folic Acid (ug) 84.61+134.0 87.4166.2% -675.812365.6 0.006

Beta Carotene (pug) 7140.6£7565.4 -1288.914666.07 -1292.614686.3¢ 0.004

TSignificant difference between tertile 1 and 2, P <. 0.017 (Bonferroni correction).
 Significant difference between tertile 1 and 3, P < 0.017 (Bonferroni correction).
¥ Significant difference between tertile 2 and 3, P < 0.017 (Bonferroni correction).

« Significant differences were observed between change in eDIl tertiles for intakes of the

nutrients outlined in Table 3. The significant differences were most frequently observed
between tertile 1 and 3.

« Participants in T1 had the greatest increase in their intake of dietary fibre, vitamin A, vitamin E

and beta carotene. T2 had the greatest increase in omega-3 and folic acid intake. Intake of all
these nutrients decreased in T3.

Limitations

« Only 39 out of 45 food parameters were employed when calculating the DII, which may
under/over-estimate the inflammatory potential of the diet.

« No biochemical data was collected, therefore objective measures such as inflammatory
markers could not be assessed.

Conclusion

* Following a MedDiet or the Irish HEG significantly reduced DIl and eDIl scores in patients

with RA.

* No significant difference between eDIl scores in relation to RA patient-reported outcomes

post-intervention were observed in this study.

« Further research is warranted to investigate the impact of the MedDiet and HEG on change in

DIl and eDIl scores with associated changes in more objective measures of RA with larger
numbers required for subjective measures.
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