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Monosaccharides || Disaccharides © (Erhiie] - WBiE passtalcy Starch
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+ Qalacto- Fructans
oligosaccharides * Psyllium
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Age group Recommended DF intake

< 2 years No quantitative recommendation
2 to 5 years 15 g/day

5to 11 years 20 g/day

11to 16 years 25 g/day

>16 years 30g/day
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Table 1.2 | Dietary fibre interventions in humans and their impact on the microbiota and brain health outcomes

References Intervention Population Study Study Gut microbiota changes Cognitive/ behavioral/
design duration neurological changes
(Country)
(Azpiroz et al., scFOS IBS patients  Parallel, 4 weeks aFaecalBifidobacteria ¥Anxiety score
2017) (5g/day) vs with rectal placebo- (France,
placebo hypersensitiv controlled,  Spain)
ity (n=79, randomised
M/F , double-
=19/60,18 blind study
60 yrs)
(Johnstone & GOS(5.5g/day)  Healthy Double- 28 days Gut microbiota was not Positive trends were observed as
Kadosh, 2025) vs maltodextrin  children blind, (UK) sequenced following
(n=40, randomised XWNI ¢cRqWe U+ RUIq! |
M/F=15/25, , placebo- W KWNEqR2IWIGY ql
6-14 yr9 controlled
trial
(Johnstone et Biotis¥ GOS Healthy Double- 4 weeks aBifidobacterium, XAnxiety,
al., 2021) (~5.5g GOS) vs females blind, (UK) *Negative emotional bias and
maltodextrin (n=64, 1825 placebo- apositive bias in the dotprobe
yrs) controlled task
intervention
(Silk et al., 2009) TransGOS (3.5 IBS patients  Single- 12 weeks oBifidobacterium, Significant difference in stool
g/day or 7 g/day) (n=44, M/F= centre, (UK) aEubacterium rectale, consistency,
vs placebo 16/28,20-79 parallel, aClostridium coccoides Improved flatulence & bloating,
yrs) cross-over, Clostridium perfringens Improved anxiety scores
controlled
clinical trial
(Mysonhimer et FOSand GOS 5g Healthy Single- 4 weeks 9 Bifidobacterium No differences in stress markers
al., 2023) each/day vs adults (n=24, blinded, each 8 Aldtinobacteriota and mental health outcomes
control (Lactaid  M/F=10/14, Randomise interventio
low-fat milk) 25-45 yr9) d, n with >= 4
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controlled, weeks
crossover  washout
trial period
(USA)
(Schmidt etal.,, FOS or Bimuno® Healthy Double- 3 weeks Gut microbiota was not X Cortisol awakening reactivity in
2015) (B-GOS) vs volunteers blind (UK) sequenced B-GOS group
maltodextrin (n=45, M/F = randomised
22/23, 1845 , controlled
yrs) trial
(P. P. Jackson Oligofructose Healthy Double- 5 weeks 9 BRlfidobacterium, Improvements in Beck
et al., 2023) (8g/day) and adults with blind, (UK) Bacteroides, Roseburia Depression Inventory, State Trait
Zkne#H#HYt ! mid-to- Randomise Faecalibacteriumin Anxiety Inventory Y1 and Y2,
(2g/day) (alone  moderate d, parallel, oligofructose and the Positive and Negative Affect
and in levels of placebo- combination group Schedule Score and cortisol
combination) vs anxiety and  controlled awakening response in all groups
maltodextrin depression trial
(n=92,
M/F=30/62,
18-50 yrs)
(Smith et al., Oligofructose Healthy Double- 4 hours Gut microbiota was not o ll HE2I1 ¢H! WYOLWI I
2015) enriched inulin adults (n=47, blind, (UK) sequenced memory task
(59) vs M/F=19/28,  crossover, Improved recall performance
maltodextrin 19-30 yr9 placebo-
controlled
trial
(Leyrolle et al., Inulin (16g/day) Obese Single- 3 months  aCoprococcus levels at Moderate beneficial effect on
2021) vs maltodextrin  adults blinded, (Belgium)  baseline were linked to emotional competence and
(n=106, 18 multicentri better mood outcomes cognitive flexibility
65 yrg ¢, placebo- after inulin
controlled supplementation
trial




(Vaghef- Inulin (10g/day)  Obese Double- 8 weeks Gut microbiota was not No effect observed on depressive
Mehrabani et vs maltodextrin ~ women with  blind, (Iran) sequenced, although gut  symptoms
al., 2023) with a healthy Major Randomise permeability was
calorie- Depressive  d, measured with no changes
restricted diet Disorder controlled, observed
(n=45, 20-50 clinical trial
yrs)
(Medawar et al., Inulin (30g/day) Over-weight Randomise 14 days a WE 9pfoducing X Biain activation towards high
2024) VS young adults d, (Germany) Bifidobacteriaceae caloric food stimuli
Equicaloric (n=59, controlled, Changes in >60 predicted
placebo M/F=40/19, crossover functional signaling
18-42 yrs) trial pathways
(Abe et al., Partially Healthy Double- 12 weeks  Gut microbiota was not Improved visual memory scores
2024) hydrolysed guar elderly blind, (Japan) sequenced Improved vigouractivity scores
gum (5g/day) vs individuals Randomise Decreased scores for confusion
maltodextrin (n=61, d, placebo- bewilderment
M/F=31/30,  controlled,
>60 yr9 parallel
group trial
(Berding, Long- A DF Healthy Double- 4 weeks @ Ruminiclostridium Improved cognitive flexibility
Smith, et al., supplement female blind, (Ireland) Better performance in sustained
2021) (12.5g Litesse® participants ~ Randomise attention
ultra (>90% (n=18, 1840 d, placebo-
polydextrose yrs) controlled
polymer)) vs crossover
maltodextrin study
(Farhangi etal.,, Nutriose®6 a Women with Randomise 8 weeks aBifidobacterium, ¥Cortisol levels
2018) resistant dextrin ~ T2DM (n=55, d, triple- (Iran) aFusobacterium, Xinflammatory markers e.g. IFNb,
(10 g/day) vs 30-65 yrs) blind, *Clostridium perfringens IL12, IFN10/IL10 ratio, LPS
maltodextrin placebo- 9DASS and GHQ scores
controlled
clinical trial
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(Hall et al., Prebiotic fibre Adults with  Open-label, 12 weeks o Bifidobacterium KWARDI #IUR2 1T W ql |
2024) blend (10g/day) metabolic parallel, (UK) 9 Barabacteroides depression

and healthy syndrome Randomise

eating advice vs  (n=53, d controlled

healthy eating M/F=17/37, trial

advice only 18-75 yr9
(Lawton et al., Wheat bran Low dietary  Single- 14 days Gut microbiota was not Improved subjective perception of
2013) supplemented fibre Centre, (UK) sequenced well-being

breakfast cereal consumers multi -site,

containing 5.4g  (<15g/day) intervention

fibre (3.5 g from (n=153 trial

wheat bran)vs M/F=72/81,

non-intervention  18-50 yr9)

baseline

monitoring
(Sandberg et al., Whole grain Healthy Randomise 3 days Gut microbiota was not Improved mood ratings
2018) (WG) rye bread  adults (n=38, d, cross- (Sweden) sequenced @ Insulin sensitivity

(with resistant M/F= 8/30, over, X Inflammatory markers

starch type 2) vs  52-70 yrs) controlled

white wheat trial

flour bread
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References Intervention Species Duration Model Findings
(Tang et al., 2022) SCFAs C57BL/6J 8 weeks High-fructose diet SCFAs prevented depressiofike
mice and chronic stress behaviors by reducing BBB damage,
induced depression  suppressed microglial activation and
neuroinflammation; and rescuing
hippocampal neurogenesisdecline
(Lanza et al., 2022) Propionate and butyrate  CD1mice 4 hours Nitroglycerine (NTG) s Wa ¢ t I + WY nWRUNGe G
Sodium propionate and  (females) induced migraine o WGI YaqUuaqR2UWe UqRY #
sodium butyrate at doses )Wl T e H#HWI WERY qYTaVYNK
of 10, 30 and 100mg/kg brain and small intestine
Modulation of intestinal microbiota
(Lai et al., 2022) SCFAs C57BL/6J 29 days Methamphetamine SCFAs changed METH#hduced
(67.5mM acetate, 40mM  mice (METH) induced H1J6 ¢ 2 RNaeabaktétdidiésand
butyrate, 25.9mM (males) neuro-inflammation  alLactobacillus
propionate) and behavior change
(Lupori et al., SCFAs C57BL/6J 5 weeks Environmentally SCFA administration in ST mice mimics
2022) (25mM sodium mice enriched (EE) mice vs EE induced microglial remodeling and
propionate, 40mM (male and standard rearing (ST) ocular dominance plasticity
sodium butyrate, female) mice
67.5mM sodium acetate)
(Shi et al., 2021) SCFAs C57BL/6J 15 weeks Fibre deficiency (FD) SCFA supplementation restored FEdiet
(67.5mM sodium mice induced cognitive induced synaptic protein loss in
acetate, 40mM sodium (males) decline and gut hippocampus, inhibited microglial

butyrate, 25.9mM
sodium propionate)

dyshomeostasis

activation and phagocytosis to the
synapse and neuroinflammation.
Improved colonic and systemic
inflammation; and some memory
functions
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(Liu et al., 2021) SCFAs C57BL/&] 7 days pre Sepsis-associated SCFAspretreatment significantly reduced
(Pre-treatment with mice treatmentto  encephalopathy neuronal degeneration and behavioral
acetate, propionate and  (males) cecal ligation  (SAE) RGG¢ RI 013U q ANk HEILIAN& (DG
butyrate at a ratio of and puncture expression of tight junction proteins
3:1:1 at 500 mg/kg body surgery
weight)

(Sadler et al., SCFAs C57BL/6J 4 weeks Photothrombic Improved recovery and cortical

2020) (25.9mM sodium male and stroke model reorganization after stroke
propionate, 40mM female Modulation in poststroke synaptic
sodium butyrate, and mice plasticity
67.5mM sodium acetate Modulation in microglial activity and
vs salt matched control) immune cell regulation

(Liu et al., 2025) SCFAs Sprague 4 weeks Perioperative SCFAs reversed cognitive impairments by
(67.5mM sodium Dawley neurocognitive %UWel YUcOGWI ¢Gendwe U
acetate, 25mM sodium male rats disorder plasticity
propionate, 40mM ac Rt qYUWUWe HUq! G ¢ qRVY
sodium butyrate)

Human Studies

References  Intervention Population Study Design Duration  Model Findings

(Dalile etal., SCFAs mixture Healthy men (n=66),  Triple-blind, 1 week Healthy men Both doses of SCFAs

2020) (doses equivalent  Age (23.6+2.4) randomised, performing significantly attenuated

to fermentation of placebo- psychosocial cortisol response to

10g or 20g controlled stress and fear psychosocial stress compared
arabinoxylan intervention tasks to placebo.

oligosaccharides) trial

o



(Dalile et al., Butyrate Healthy men (n=71),  Triple-blind, 1 week

2024) (colon delivery Age (25.2+4.82) randomised,
capsules delivering placebo-
5.28g butyrate) controlled,

intervention
trial

Healthy men
performing
psychobiological
stress and fear
tasks

Significant modulation of fear
memory at subjective level,
but no changes at
physiological levels

No changes were observed in
response to acute stress
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C Gut-Microbiota-Brain Axis )

Non-modifiable factors Modifiable factors

1.Genetics 1.Dietary factors
e (APOE4 genotype) 2. Prebiotics
2. Sex/Menopause 3. Probiotics
3. Mode of birth 4. Exercise
4. Post-natal 5. Sleep
environment 6. Stress
5. Aging 7. Hydration
8. Smoking
9. Alcohol
10. Antibiotics use
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Hypotheses:
We hypothesise that:
1 Sexspecific differences will be observed in the Gut-Microbiota-Brain axis
responsesto DFsupplementation.
T A shortterm high-fibre Mediterranean diet intakewill improve mild to moderate
depression andor anxiety through gut microbiota and gutderived metabolites
changes.
1T APOE4genotype will shape the role of DFs in cognitive health through gut

microbiota changes.
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Bacterial Genera Males Females Pval FDR

Acetatifactor 2.44 £ 0.22 3.44+0.30 0.001 0.002
Akkermansia 0.89+1.91 4.85 +0.46 0.004 0.008
Alistipes 3.02+0.11 2.45 +0.46 0.043 0.066
Anaerostipes -3.07 £ 0.64 0.55+0.18 0.000 0.000
Anaerotruncus -0.61£0.72 1.43+041 0.001 0.003
Bacillus -3.18 £ 0.39 -3.72+0.12 0.030 0.047
Bacteroides -0.15+0.61 1.65 +0.59 0.003 0.007
Bifidobacterium 5.81 + 0.49 -3.41+£0.71 0.000 0.000
Bilophila -3.26 + 0.45 2.18+0.51 0.000 0.000
Butyricicoccus -1.77 £ 0.85 -3.72+0.12 0.002 0.005
Candidatus Soleaferrea -2.03 £ 0.67 -3.63+0.21 0.002 0.005
Clostridium sensu stricto 1 -3.18 £ 0.39 2.08 +0.48 0.000 0.000
Enterorhabdus -0.44 +£0.29 1.26 £0.48 0.000 0.001
Faecalibaculum 5.56 +0.31 5.18 +0.12 0.055 0.082
Incertae Sedis 1.56 £ 0.22 0.33+0.43 0.001 0.003
Intestinimonas 1.01+£0.56 -3.72+0.12 0.000 0.000
Jeotgalicoccus -2.93+ 0.59 -3.72+0.12 0.030 0.047
Lachnospiraceae A2 2.34+0.51 3.08+0.16 0.025 0.043
Lachnospiraceae UCG004 1.54+1.02 -3.72+0.12 0.000 0.000
Lachnospiraceae UCG006 1.38+0.64 -3.72+0.12 0.000 0.000
Lactobacillus 5.21+0.39 3.00+ 0.64 0.000 0.001
Lactococcus -2.90£ 0.63 -1.61+0.62 0.020 0.036
Muribaculum 1.85+0.37 0.90%0.29 0.003 0.008
Oscillibacter 1.51+0.48 0.09% 0.59 0.006 0.011
Parabacteroides -3.26+ 0.45 3.57+0.31 0.000 0.000
Parasutterella -0.32+ 0.52 149+ 0.41 0.001 0.002
Romboutsia -3.26+ 0.45 2.65+1.01 0.000 0.000
Roseburia 2.99+ 0.68 0.87+0.28 0.000 0.001
Turicibacter -3.26+ 0.45 -1.87+0.90 0.025 0.043
Tuzzerella 0.06+ 0.64 -3.72+0.12 0.000 0.000
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[PERMANOVA] F-value: 9.6787; R-squared: 0.44646; p-value (based on 999 permutations): 0.001
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[PERMANOVA] F-value: 3.1014; R-squared: 0.20537; p-value (based on 999 permutations): 0.008
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Treatment LF LFIn LFPsy LFInPsy  Treatment Sex Interaction
(adji.p)  (adj.p)  (adj.p)

Acetate 0.09 0.47 0.69

Male 0.54+0.33 0.69+0.27 0.21+0.25 0.84+0.16

Female 0.51+0.28 0.58+0.30 0.33+0.24 0.430.24

Choline 0.09 0.92 0.69

Male 0.27+0.18 0.41+0.15 0.13+0.12 0.68+0.13

Female 0.24+0.10 0.45+0.21 0.34+0.25 0.350.22

Creatine 0.09 0.83 0.02

Male 6.05+3.23 6.76+2.32 2.73+2.66 9.42+0.44

Female 5.76+3.05 6.70+2.96 5.40+3.52 6.28:3.75

Guanosine 0.15 0.09 0.24

Male 0.05+0.03 0.05+0.02 0.01+0.02 0.06+0.03

Female 0.01+0.02 0.05+0.03 0.04+0.03 0.00+0.01

IMP 0.09 0.00 0.69

Male 0.46+0.29 0.69+0.28 0.20+0.18 1.06+0.24

Female 0.61+0.27 0.98+0.42 0.77+0.48 0.93:0.50

Inosine 0.51 0.09 0.69

Male 0.30+0.21 0.40+0.09 0.20+0.16 0.46%0.12

Female 0.26+0.15 0.36+0.20 0.11+0.05 0.22:0.15

Isoleucine 0.09 0.93 0.76

Male 0.04+0.02 0.04+0.02 0.02+0.02 0.05%0.01

Female 0.04+0.02 0.04+0.02 0.03+0.02 0.03:0.02

Lactate 0.09 0.54 0.69

Male 10.00+5.26 8.33+2.99 4.73+4.90 13.12+1.25

Female 10.08+5.29 10.17+4.88 6.58+4.79 8.61+5.26

N- 0.09 0.93 0.76

Acetylaspartate

Male 4.84+2.46 5.63+1.96 2.37+2.46 7.13+0.96

Female 4.94+250 5.67+2.51 4.09+2.84 5.2%3.19

Pantothenate 0.09 0.27 0.76

Male 0.01+0.01 0.02+0.01 0.00+0.01 0.02+0.01

Female 0.02+0.02 0.03+0.02 0.02+0.02 0.020.01

Serine 0.12 0.01 1.00

Male 0.60+0.33 0.66+0.29 0.29+0.30 1.06%0.12

Female 0.69+0.38 0.87+0.38 0.59+0.39 0.88:0.54

Succinate 0.09 0.48 0.80

Male 0.08+0.03 0.07+0.04 0.04+0.04 0.17+0.04

Female 0.08+0.04 0.10+0.05 0.09+0.07 0.120.08

UDRglucose 0.09 0.94 0.69

Male 0.11+0.07 0.17+0.06 0.02+0.04 0.15+0.04

Female 0.10+0.08 0.13+0.05 0.09+0.07 0.120.10

Uridine 0.09 0.83 0.75

Male 0.06+0.04 0.10+0.03 0.03+0.06 0.12+0.02

Female 0.06+0.04 0.10+0.04 0.06+0.05 0.08:0.05

Valine 0.09 0.93 0.76

Male 0.09+0.06 0.10+0.03 0.04+0.04 0.12+0.01

Female 0.07+£0.04 0.09+0.04 0.07+0.04 0.08:0.04

YT



Citrate 0.09 0.83 0.69

Male 0.24+0.15 0.38+0.14 0.13+0.12 0.40+0.04

Female 0.26+0.13 0.34+0.13 0.25+0.16 0.220.11
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Treatment, p<0.01 Treatment, p=0.03

A Sex, p=0.78 B Sex, p=0.34
* Treatment*Sex, p=0.98 Treatment*Sex, p=0.53
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* $ Inosine
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* * Bifidobacterium Malonate

Bacteroides N-Acetylglucosamine

b ¥ Prevotellaceae-UCG-001 Nicotinate

Rikenellaceae-RC9-gut-group: 95 :

¥ & g Propionate

Treatment, p<0.01 Turicibacter: Ribose
Sex, p<0.01 Enterococcus:

. * * ¥ Treatment Sex, p<0.01 Tactococcus Tartrate

Streptococcus Taurine

. Clostridium-sensu-stricto-1 5 Tauro conjugated bile acids
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S 5] Tryptophan -0.5
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Akkermansia: La]

sn-Glycero-3-phosphocholine

T T
Male Female

[ RNDe TIRUROI@c | WAFZHIWRUT e #IT WG YT 2decqRYUWYNnLWaqRNG ql
RUWqS WWHIII DHI ¢ WHY! qldth WeYUnAR G ¢ @i R e Gl tUel it 96 8§ dod
YHaRAGSHBUIILE G Ut RYUWRUWHAHY 6 Wt 1J 8 BHEsECE 6133 11 1R ClRYUeddl
0 ¢ 013t tOLW b PNGLEH GNJGGE AW + RYOWt 6 Y5 3T WT RUIqWIl W&a¢aqldl Wal W
t RDOR3 H¢ UHDIOW LD GaTwiue é &1 ROt RYUOW T WHI et WT W+ RNUOR 3
t 2 GGHINANUqe qRYUWRUWAY q6 Wt W1t AWGH ! G RedWe 0T WHYGOF
5 RUOVWRUz cRUNMND Gl Bt RIY O WYB Y| REUDWMGRDEMIOT2URqRYU
sct W gl YURG! WRY!I I Jdecqll Ws Rq6 Ww?b WNe qWd RAI YARY q¢ L

oM



ownuw? Rt et t RYU

N6Rt W gqel ! W J3GaYUt ql ¢qlt WagscaqW? [+ W RWI WUgRE D
¢cUT WGWqecHYOYOGRHLWG! Y 3]0-4J8 £ RIC KILILLIL MG IRY 2 & 1710 Iz & 1710
q6caqlllq6 JWRGGE Hall Youdd® R #H R aIIE ¢Hl dailiR i BRa0 & o GRIDMILG & ! LW
Uqgl RNa2RUNG! A6 JWRGGEHqWYNWGH ! GG Re G Ws ¢t WGC
OUgq¢c HYIRHWG!I Y30t Wt 6RnaqRUNWROWE WRYUt Rt qJUq LW
ORHI YHRcOWe UT WaWqec HYORAWI Ut GY U IRIUID LIS IEAGIILY # B R &
HI ¢cROW qRNEqW TaeURqRYUW NROWW U+ @ DG 19 RIYIDRGUU dIQ T
ORHI YREYGESIUIUT WUqWRUJ 2 130 ¢ IRNOMLA 2 [RH LHOVING L Gi 6i 1D 19 & ¢
GRNEGRNGqt WaécaqW?2[+ Wel JWUYqWWheR2¢aWUqWe Ol
HYIORT U1 RU pUGHEAIRY RIBRXAG ¢ Hat 1O

-+

[ DO ¢ WRIBRARNIRIHc Uqa! WavYUNUIl Wt GRNGHLRAR Undddhk gqolRsUR
Gl J2RYet W UWGY! qt Wt 20Nt qrRUNDWIUG6¢c URDI Wle ql RIJU
T WGc@HHWMARCqUT Ws Raé WGI RPplc UgHROURWLRHENE gRY O
| T e BUWaqS6 WWRUqUt qRUCE O LW poRA I0ULYCHIE] STy LIS 65 YHO Sl
YagcHG! aW?[ Wt eGGuaWaWNUgeqRYUW!I Wt qVYI UT WRUqIt qf
DE 6 RARqUT WOYWHRGEcUNWAW 2NNt qRUN WaK € @ uld @ WIR!I WL F
Jallc O MAIKE REOWRY Wedt YW Rt Aet + U WRUW9GE¢ Gqlll W=4
RUOqUt qRUIY W ¢ VW GI U1 RAqR2 1JW ORI 1)GIRSap 10U 13Ty 1 Uze Gaff
t RDUR3ZHcUqO! WaY!I WWnYYT W6 cUWnWacdadt Wewl Yt We
ROz RUWt 6Ys T W WYT 2wl Ws JRNEqWNecRUWBI[ RN21 WO
HYt qt Wett YRRecqUTI Ws Ra6WaqdUWal ¢l RaI ¥ NAIHEe O 6 &1
hue¢ UgqRaqé¢ qR2 W2 RT 130 # I13iL0 Y ¥I6 1l & & R LLHDLkh fLIE afi GRESALII BAMEE dPLIR
b 6YsUOWgYW YT eH®HUIWAYT ! Ws JRNG q Upe U¢ Gius & B RIRD WAL 6 hi&
SM3AUC Gq6Ye NG Wad It W gieG IRAIR JUH LRI U op LIOLH T ol LWRLE @
GRE JG! WINPT ReqUT Wadb!l YensWaYl etdcqRYUWYnLWadlJWne
bl O YOIV UOT Dwugme GFOEUWZRMEOURVWRUT RAC @ IGIIEH & § & LU |
t 6 Rnagt WRULWNez q WG REIOWHR € & HIE Il ¢ e R @ORUE M= Ob
Owyudacel nUT WHE DA G WE #AY G G CcplPR 133 5 Lild| oy Al YHUR L SMBENay 6
¢ TRU qu) fiRWEINIG R A1 Y H R dab7Wlms! (AL el o RO IR RININIMERYE ' LU

Co

®N



K UW o UWHEqR2 1JWHLE G Y IR G it & 1IiRGAal G ct + 3t WRUW q6 1
WURc Gt eticqRUNWUaql RUUqt W ¢ URMAE 1MM2EIRIEBRAIW KR A L
bl YHGS G RUND LKL LGS 1] KoFCH AIVAE(BS RRIRLE ¢ (ilYstcl RN W HCE G¢ ARa
HYOGGe !l T W q Yell] GUMN GGIRee WHE@LD FOSIRK IIMES1Gt RUNDLW 130 WHaq W
G6!t REYHSVDORACOW I ¢cqé61Jl Waq@Pd RIAIGY A Il E G RFE W NIH G R
RUT WGUUT WUqWRUHI We¢t IWR U Wi eIGEA2 W LS UlRUIDIS doyl JatloN SLLYLIH
YA W1 207 WRUWAHWqcecWT R21JI1 + Ra! WHEE & Waildd 2RXIALULE AT UL
ROI WURIIL iEs] URsIE! | 1JEOHOOY7IIR U T 138 ¢J'0 I D 10 1y 1Y & Gile R 6 11 TLLIL
RURGcOWNnWDI GNUgqec HRORq! WYNWGH ! GdReGAWE Ul Wab WL
cqéll Wa6cUWHRYAGYt RqRY U¢ BHLY Hdllle HYE ¢ DHIGRUD tla
DEeTt WaqYWHRS6EUNIIt Ws 6 RAG WE b il ARR YD WHoIE ikl [y EOA LWL H
CqRYWs 6 RAG WRY Wnl 1Jhe 130 q bbilc Mtz Ryaj 16 10 WLidIM) bk 1l 608 LG VE 13
RUWGe oWt WERYAGGE! T Wa VY Wn 1M ¢ & THR SitIRA D of HIRE AidUANLGE VT
2 GGUNGWUqec qRYUWt RNDUR3IAHcUqT! WI T 28T Wa6 IJWI[ a
RUT eH#HWIT WI YT eAqRYUt WYHH2 I 1 BT WYOG! WRUWOGE G IIt W
Heq!pseqilde #ROUNWNIIUIII ¢ W R UTleHay! q 6 RIFARIE# @88 FG0RA O 2411
O91E st #H6 UVt GRI i BBE BIIOOY} GRI ¢ H#DID YBIK[qIIE HWILUR G Y Uc¢
x ¢ 6 UYt GRRAANAIIG A R H S UYH GRI ¢ HIJC JBD] RRe T 1D MO KD K
#HYUt Rt qUUqWs Ra6Waq6 Wt RDUR3ZHcUqd! WadaYs Wl WHe q!
bi[ RN efl OB VB! dlRE & RV I HRUecqRYUWT RoIpl DUqRE
Gl YT eHII + AWRUHAI 13¢ t 7RUg! LU oFSHERIAESFHGRAD @ G 10) ) Fl RLG Y U ¢
niJG¢at PWWNS R W WGI 3t WUqt WayYs Wl Wnl adUqge HRO R

T T Co —¢

—t—

[+ AW P GUARCE G 0! WGH Id & W0 Rleesylll ARG | YYH K © & hldl 1010 q
T ¢COGUURUGIHRFHIWIT IRY Wy B OHIGE FOT & Becd L | UvGzl)6f e Y o Y O
cUcih!t Rt WY n Wa 8 W Mg EQRIE AL AN A Y UFDIg UM, | ¢ qRY UWIWY n We
B[ RDEMOWAGO G i Re G WRUAI et 13t W2 R oA YR ARA) L | Moyl 0oy HO AL
cUT W dYst Wl ¢Ut RgWaqRGWAWs 6 RAG WHe UWG K¢ T WaY W 1J
Gttt WIoRARWUqWe qRGRt ¢cqRYUWe UT WERNSWI WEYURDU(q
FaYsWwnNet ql RAWWIGGq! RUNDWe UT WG ¢ wilx ¥ UeNgy Il R 10 Enlid) ¢Lid 10 ¥
f ORI D¢t UiRdte! FIDIREsC q I Wl JgqUlUgqRYUWHe Ulec Ot Y WHE
Gl YqURUWNWI GUIUgqcaqRYUKWOYI I 3t GYUT RUNG! AWGH ! G

(o)



BUWI N! WT W3 R2¢qR2 1t Wel[ RN 1340 HBRyEUL aARLAGIIRIT dIWIT! LK e
OUgq¢c HYORY GWN! YOGURR& Ut RSUDBHIR Pt WF @RIOHO!1 WOHIIE Wedt YU
NDierHYt DAWAGcUOUYH DAWCHbABIORBGY ! WL L] BB OEDIR G
T RNt qRYUOWe UT We HY YI GgRYUWnYadYsRUNW?2[ W 2 GG 1J
N6 1Dt JWNe qWa RAI YAHRYqqc¢c Wec UT WNea qWaWNqec AYGYORHLIWAGS
| G ¢ aqlWayY W7 A7 IRRIAUINWER[! WA @U WHT Yt W6 W77 74
RNt qWGUI GNE¢AHRTORa! AWn Y 0bioYssYId Saiif MEHE ¥ G R ¥ & & by Ll
CHUgqc qUWRUWq6 WWHI ¢ RUW@RY + 2 DA WcpwiD LR IG# Y4 G2 RGO |
F I+t AWctdqbYeNSWt q¢c qRt qRAEC O dU HUY gReMUIRIE RAGE WD an aLIYY LD F
t OYsUOWqYWt eGGY!l quWet ql YHR! qRAW NGz AHYH W a2 Gacetl
Ulde | YGI Y qld#H qurARIIANGLYIdaIuDE R O8 IR B BRI Ys I WHI ¢ ROWE
t 2GGUNGWUqecqRYUWs ¢t Wett YHReEqUT Ws R WRAGI Y213
sHWWT WT IR el PGCWI+ + RYUWRUWHAHY q6 W J#1Jt IOWNG R
Gl YaURqR2UJWWoWHqt WYUWq6WIW777Wa¢c! WYHHAH2]I WRUT
GYqUUqR¢cOG! W2RCE Wea Gt gk 2318 G W in13 = ELCAURRA | GV HGUY JaZ q W G|
t RDUR3HcUqO! WRURRPPE&ENVMI ARUVAUgRYCWOUDWe ¥ Y5 JT We L
s REGIIAGI Ut RYUWRU Wa 6 WWAIT ¢ TRUATLHLY ROUEGRIE 10| ST ajd LR R di.
¢ 0 A= MN®b

W3 WG R21IJT WT RUqWé et WAXKIUOWIRUL T WqYWHYNURGqF
UYI G¢ 0 WA & RORILEIDIWRAKNER (UE MENR IJI ctdWsa adc UWe U1 WG |
AHOUOUZHRCOWRYNURQRRATVUWUD REA[A WY & WA R &R (g ¢ e @oa W=
JaWe 0 A W= M= = 6 Hldl ¢ V3 IR L5 10 gGRIILEMIEIRGE URY q REWHCE t R
cUT WaRtWG! W2¢! RUYt Ws R6W3AHI WWnWIl aJUq¢c HRGRq! HOL
RUW2R2Yb W6¢20WHRWKIOW 6 YsUlWgYLWe Gl WNadc¢cqllWgRNGE q
RO WP NG WY I WILRK | Ve f wdAUAc AlYe s 9RE MEORGH ¢t RAG I
0 RURBMERUT 2 #IT WA RHI YARcCOGWnWI GWUq¢ qRYUOW
NYNUWqd Wl Aqdé 3t JWwz UT RUNE W WaYUt ql ¢ qUWaé ¢ aqlu? [t
Gl Y301t HRGEWOLYOWac OO0 WeUT WW+qUlUT W6 IJRI WRC
RUqUI 20 U0qRYUAWT Wt GRaqUWl DT e#RUNWq6 JWEMN] Rud 12 1
RUWAY @6 Wac¢c a3t we UT Wn13a ¢ o 13palue 100y Wayll 16 ¢ 101 dUR 8 121G

®0



q6caqlqdWGE! t RYTGYNRHC T WRG Gé ApHll ¢ RIDRIGCHFER2 RilGad il
gcel tUTa! WHNqgs BU3OoWt 3+ 13+ oww

(o)



96¢ Gqlll WM a AR IGEE ¢ LI LUK o I e U 13 ¢ |
¢ MIsEH It o DR 1WalllY U iaRGAJ Y] peRaY q ¢
71 ccRBUEIIR U Ot AR (RI G aLMILL ¢ q 1J LU

TG Ut + ¢U¥RUDYgl ! WL

Thesis Marrium Liaquat

OP



NN | YT e AqRYU

~JUqgqea Wl Rt YITWUIt WeHAY2UqWnVY!l WeWae!l NWWH21T 13U
2NNt qW qécaqll ¢ GGl Y+ROGcppD el q@NY W & RG 0 RY WwW I R
caqaql RAzqc AT WWqYWa WUqed Wl RY YL T 31+ sl IRGE I 104I1ay0Lep F
SMIAL HAYI T RUNDWqYWags JWf Uqdl Uc of A2 R IREKBNIEHISHLR P =
GUUqed W RYYITUH WIURYGGeHt WRYUT RqRY Ut W 2 A6 WG
Rt YI T Ijglscle@GtqdR AW gl 3+ WT REYIT Ul AWt H6RAYGGE 1 |
HUJ6c¢2RYel We¢UT WT Rt YRARRGCOWI REYITINWLEBAIMEMDDe |
GYUNRWg6 Wt 3AW UG Ut + RYOWe UT we UsiIR Ba AW RIRYIIONIILII
M 3L

—t—

—_—(

XRNWt q! d0WneHqY! t Wel DWs DaaWUt q¢c A RRLWBAIT W Jql
Uz ql IRIGEIYIT (A qURIOYAUR 3 ¢ HO U Wn ¢ Ha V1 LUHRG G ELE @RdDn WG |
cwnl Ys RUNW 6RnallgYscl T+ WGI N20U0q¢cqR2IIJWEIICTqbF
a1 T a0 Wi q We O oA W= MNIORIES T R IRG alRIALLE ofi GOFALLLE VGNP b |
RUqWeUT WHI cRUWSNUCIAAIE GOT RS drd T a1 W RO 2&& W
DGl DbERYA W qWE G oA W= MAIB® @@ ¥ O D R d¥é U WRME 06
CHI Yt WNPAYZZWGeE! qRARGcUqt AWnYe Ul WaqdbcecqWl RIJ
cU6Wctq6! WnYYT WRUget yWe Ul WRAGGI Y2RUNDWUz ql RIU
T UGl 3t + R2 1OHMKBEGPYAILU GLPLE W9 f | M KaN MUl qeySLUILIM IQIPCHGLIGA LITEHOA
B2RT DUBDWN! YaWdYUNRagel RUcG W gqeal RIJt WaRUt W Waqb
| Rt t AW 6 Ys RUNWCE WOOEWG Ys I WRUHRT WURIDWY nW IGI 1
T ROqWeET 6131 IOHIJIWNI Ye GV HINaFRBALL M KO T ALK ELIE il §05p Il KPR 0 ¥
t DAqRYUcoWceUcO!t Rt WYNWGYGetd¢caqRYUWYt AReOW YA
HJags JUUWSRNGEWI W~UT Rl 1 ¢UWlcOW ROqWt #YI 13t we 01
cUWeT Tet qT WE A LW HDNMNMORIE W6 © K E LK1 E LK KDYOR L= M= Mb

—( —_—(

W~PUT RqWI 1T ¢UWeUWI RIqUWHEE! ¢ HaqlJl RY JT WH! WERNE W
GNPt AWENcaq6! Wneaqt AWCUT WiRAGRqUT WHYUL 23 GqR
GUcqWRt WHYUL Rt qUWUqd! Wett YHREqUT Ws Raé W HIJaald
Qa1 YT UNWUWI ¢ gR2 WWILRIG @ # BOuiNGIII UDACLT=YM =RPap! LWL Y 'n LU q
HYG Ut Wn! YO WD YU RRIFed RYOECHHLIY | oll2H | RAIH WR U Waq 6 I WNIIU1

(0D



Rt WORAGRqUT WW2RT DUHWVWRUWGKHY Gé Ot &6 R AR O DI i B0 oL
GecTY!I WO TIqWNOAd N Y Al 2 RT ddEHMALG Y 1Y i@ U9 dy b ¢l oA W= M= N

WeWO0ql cowWadH6c URY WG RUt RUNWIT RUqWagYWAI ¢ RUWRY
b1t qUOGRAWCUT WUOWRT NIGYRBRBHE Il BI@ #HtE Yi2d AL g We 0 A LW =
ER6UNRI Ul AWE b A RRURNIG@ @ A UI0LGFIE & OHORIW FUNE Mdlc G a 131 Wa 6 |
ORAI YARY q¢ Wes RS REGRLE R ¢JUIIW g W ¢ G IOALW = MPORIBRRAIGE RT U
HYGGYt RqRYUt We U7 WGeqaqdl O Wi 3avyYUOt ql éaqpiuRtum Y H.
BEHGUIURT DI AW7cdct 2 HAWAGIUIRR @i WD @ ILHE ¢ WOA (WIE &1¥E Y1ib A L
cUT W aqd6WWGHYNI ¥t RYUW Y'n WU K &Ll sY1J G E 18t @ ¥) p &R B 1D A
§bARYI T ¢ Uammiloycdie WRW=2MdUT RIqcl ! WGeqaldp U Wi 134
Fgq! GUWT RUgel ! WGE a oA | ailt gl i +)2UA wElHmRD S @ 88ALLL ) 6 13 LW ¢
D qUt R21D0! Wt gqel RUIT WnY!l Waqb6WRI WI Rt qRUAqW ¢ UT
AYOGO0e URRNIWAW7 2t + JGAWNI NAW=M=ZP6 WEAAGS UWRT 131 WS

NS IW It qull UWl RUIqWRY WHG ¢ | ©# d IFGRIT A0 dLAT 1L of 1T HIHILGS
teaqel ¢cqll Wneaqt WeUTl Wt coqAaAWe UT WaYs WROWT RUqel

0 RHEI Y Ueuqu IROJTURIND LUIAING 6 DR BB Ma N Hic Wé R1 WILB I qd b WEe
Rt Wett YRREcqUT WsRag8WeWI! WIer®IT WY2J1 cOdWaRHAI'Y
GRHI YARY ¢ WHYAGGYt RqRY U HIRUdARIe S LR 0 0 Wz JoUIR UHd Al
Al YqUY FelRgIJIUR eI &1 ¢ ¢ 81 d WG @RiD By BRY ¥ B oFladd | RRFER WIJ g L
SM3IGUWN G It WG RAI YARcEGW 6Rnat WHYUq! RHz2 qlJWa Y WNea
HYOGGI YORY Ul WRUqUt qRUcCTWIGRq6 VO REOGWHE! I RIJI AWl
b1 Uq6 0t Rt AWe UT WEWRNEqIUIT W !t qlw REWgG RU LA 10
EIJNzal ¢ W9 ¢ G @y GRUwE M3INE A LW EllR Wa RlqIWE € d@dpld I00 WG YO
HecaeUrRDT We OT WT R21IJ1 + 1JWNe]aqdUsHRASHq Y & R ¥ @ldd ldj HI1¢ & GORILLFE d
1IJq W ¢ G HOALGEARNDB-NPEACID 6 11 LEBOE1IJ¢ Ha ldJl R 1IJTpALEA 1AL AURIYEYL & dLc
¢ttt YRR qUI Ws Rad WA RIMA 12 1T LR W 10 2UIHE HrLa Y2 h R #dLImn OGR | ¢éll
¢ UA I 2 MibbPIDIWG[cR O RGG RO WIJq e G IOAW=MNZ b

i 6RO qWt D201 ¢aWnVYYT+ WeUT W RUgel ' wapyYacvwiyUaqt U
¢cUT W6 DRI WHE GEeHRq! WaVYWe Hallet W 2 HE ql ¢ qJt WnYl L
t 1! WaYTl edceqVY!l WYnWNe qWiRHAI YARY q¢ We Ud 1URIqit RUY 12 GHLL
9¢l ARc AW qWe TAW=M=N6 W7l T RUNAWEéGHL Y2¢ AWIIaq LWL

T



MIOUL q ¢t WHPWUWGI YGYt U Waé6 ¢ gy ONENE H Yig LA 2J[LLLA
' YGWnl eRaqt WeUT W23NKIq¢ AT P W Rt W kbAEHADB O IRRA 013 LA
7¢t¢ct eAl cacURGMAWNIqLWE G AW=EM=ZMNb

5

?2[ WRUqWUI 2 00qRYUt W6 ¢ 2JWHBIAIBRE Y & W q Hid G KDA &I IMIN
M= 64UAFOILA MW q We G IOAW=M=06 Ws Y6 UGV WD G &g WE O ROY
bi[ ¢1 6 ¢ UNRLWIJq WE T HOA W=IVANEY t6 LN (& L | TR LN ELEOSH HHUFERINIFE AET MLE RLOA
HYNURqR2 BIWA & WUidaq RN WLHOA W =gv & R q dd W 1) ¢ARUGIRFOMEM ¥ AN Y
AUUW3IHRcCOGWE 6 Rnat WRULW q 6 10ALT alidjalBAIRRA | LY HIRGY dnFé YLOFRYaPIX
RUHGz T RUMBEEBESOSMLRY Wt UYsUWCECHY2qWd6Ys WRPFMR RI 2 ¢
HYOG Gz URHACE qRY U Wb ¢H6LH1Gan GG dLINFmS L LLJHRMR MagUSLIONRIOSLL T Y @ 1J Ws
T RU@¢ ! ! WGE arapldA ikt Quilt i RedRIOAUGLIE | NG s il UBHGEaRNDE I WE (
Gel qWyYnlWa AW JT R~Y YT W

NEWW~WWT R~YYT Wt gqel ! Wseéet WI W3t ROOWIT WagYWeT T 1 1JF 1+ L
J2RT WURVUWWU+ERI qf WipgPDE G LRG D eR WMo @@ AGYEOdq Wi 2 |
T UGl Wttt RYUAWBIRRb W JWREYUq!l RA2 qRYU WY nW? [t Ws Raq
cUT WeYNURqR2UIWY2 qAYAG Ut AWe UT WelRRRb WNpa)UGRF Y |
~2AWc¢cUT Wi 2WRUqUII 20U0qRYUt aWe¢ UT Waqé IRMWWUR UL W 3
HYUT e #q T UpoBIRE LAY vt W RUWs 6 RAG Ws DWRU2EIAIGBINC q 1J
~PT RGN UWE AW WD ME ql) 1~GEH ARHILRUYWAT 2 0 gt Ws Ra 6 WA F
TWGI Wttt RYOWeUT oYl WeUfFRWUq! AWY 211 WeWwt 6 Y1 quWGUII R

M= W? 13t RNPUWe UT W~Uqé6 VYT Yavyn! Ww

MIOZIONLWE 2131 2 R

~UT R~ Y VYT WEHMequt@aED tvlA9O NWHY UT e AT We qugé W Y
OE WeUl Wqé6WJW cEW9TRURHAcIOWANt D¢l HEW[ ¢ HRGRq! L
AzcTlcawf Ut qRage qUWblAf b AWRUW YI s RAGAWOuU IOWLWNRNG
B ONMP®=ZTOTZb OWNSUIW qal ! WaYHeqRYUt WRUHG2T IT W
71 ¢RUWF e NROUNWO WUl DWW O1 1 7f 9 b tOW

NMIOZI=ZWEq6 RACGWHRYUT e #HqWYn Waqd JW gqeal !

oY



NEWWHRYUT eAqAWl2ctdecqRYUAWE UT W YR2GWU0q¢e qRYOWY
NeRTVIRUWI WeUT W6 dWNe RT RUNWGI RUAHRGTIJt WY n LW aqc
CGGI Y2UT WHAH! W cEWxYUTI YUWA2I3UWUWENzc¢! WAL Le
ZZox§oMOwYb OUT WHYUL DUOqWs ¢t W WHUIR2JT Wnl YO LWE i
b q¢ o oW

NO=ZOWAIHI eRqGUWUqWe UT WEHI WWURUDN

OwYUaRUNW e CEH 6 a8 ¥ 00 Bl g W30EHY KB t9b ROURD Mg Y
YIinYiat AwWOu et RUNDWeT 201 qRY WA WUqWGYtH qI + oG ¢
N6 WDWGe!l qRARGE Uqt Ws 131 JWT 3G UIT WY WHLDIWIGRAMLRAG 1JL
bR Y IR BLE Wy Addly R 1IJ U q We 3¢ O aé ikl Atesl calR YoCRULEREEFHIR 10 @ !
NOBE GBI I ¢ R DT W W+ ANy W 2RRMIB&B WIS 1 JwoY qll
nYGdYs RUNDWe W~?2AWut #Y!I DWYnNnWKEYoNOWYUW~E? EW #E
b He70M@US AIGCAD TpUe P JWe + T WRUWI 3+ 3¢l #6We UT WGI RG¢
¢l WWRUqWI GI WgqWT Wl WGRWUT RUNWY U Wa 6 13 Wa Mauaday LHIsAYL 1.
Ppd LG RGN MALANYM 13 N eIl S ILUNOP ¢ q IJE T LW 132 131 pd A MILARIR G R T ¢
q6 Wt #YI1 RUDLGF LW RAGLUENY LLNG Y LD WS RUGNRIAUIIMIRI | ¢ q IJA WN P € LW
Acl qRESRREE®MI Ul Y WG YT U JqPl Wi 02 0¥ WWH WEIURBIRG RY U W=
Ge¢l qRAHARGE qUWRUWq6 IW qel ! OWLW

A¢l qRHRIEBANWRUNG RNDRHINDWRN W6 13! WE¢T We U! W RUge
Caanul NRIJY WY!I WRUqYGWI ¢URDY WagYWqd6JW gqel RINY YT U
G¢l qRARGEqRYUWs ¢t WGYH qGYUWUT WeUqROWNWGYUq6 We T
HYGGYt RqRYUWqVYW! Wagel UllqYWRat W8¢c HRaeac¢ LWt q¢ qld
t 2GGUNGWUqecqRYUWet DWe UT WGE! + RACOWCEC Bo®RIRe O I
RUAGat RYOWecUT WW+HAGezt RYUWHI Rinl GeREILTE20IMNG 22 ALlIRG L
SMZAWE OT We T T 13T Wet We Wt 2 GG ECe |GG LEEre ndigpoO A 0 1J Wa Y Wa
M= IONWEqeaTl ! W? 13t RNU

N6 Rt Ws ¢ pYRdIWLHLIAVINIWLS RB 6 tilt) 5 ¥ LIIUMR B1af IORLIETLLE 1t + ggUiIc 1BHidl 9 LR
~2AWec UT@IRRY K6 WEDMI ¢ & GO DLWt RAULWs ¢ T ¢lsf ¢ MG dI@ IRTY 1&IH d
HI Y2101 Wal Re O WY n Uta 6 130 IEIGEIBEHG) LY 2nADHIPEAILE 9 dié UL /T 2

P


https://app.mantal.co.uk/medimood

T WgeRIOVT WHecOHz2GcqRYULW Rt W G &BHERA 2603 1 é2 LUK AL cqiilK
Acl qRHARGEI Rt Al WE ¥aq@llgwe OT Ws 31 YWl ¢ @b vler AdYl R
i 2WRUINEIRG@E Ucel! F@ 5 ¢t 6 Ye ¢l @s)Bi@Wiul &0 el RHR Ge Uq
G1aq1Il YINGO mmaUngE & W0t o leREHIBIY 2 q § RO B IHIIRIAHNG a2 | 1JU
6CHRqacOWI RUgc!l ! WRUqet DAWGE! qRARGe Uqt Ws 131 1J WG
f U210t qRND¢ qRYUWRUqYW9cURWI WeUT W 2ql RyRYULW qel
HonY!l DWgq6 DRI WHet WGRUWW?2 Rt R Il & 6 11 dRofrSRIIEL 10 Gy # Wil ¥
RUOqUI 2130 qRY UYid W RIS 10K 10 (=16 WARY Wlc W~ 2 AOLL

Ws JUt WGl RYI WqYWaq6 Wt gqcl quW¥YnwWRUqWI 230qRYUA
HYUq¢ RURUNDWNI YRUI ! WHSWHLI GRt qaWl Jgc¢ RUIREIRUL ql
qYWett Pt WHRYAIGORe URIIDUE R G 10 O 1Y BHIID R 20 ¢l ¢ W0 @ HI R R
TWOR21J1 ' aWe Wl ¢! WHRNY! JWRWe#SWRUqUI 2 3U0qRY U oW
NSWWI Jg¢ ROWI WGE!l qRARGe UqW] YsAWnYadYsRUNWaS WL
M tO= OLL

N MM



—_

Recruitment
Through UEA, UEA Mutrition Participant database, and wider call if needed
'
E [ Electronic informed consent
g A session with questions and answers, and taking consent
o 1 )
b Online screening
Determine eligibility based on MEDAS, GAD-T and PHO-9 scones
l Randormization (n=25) |
d_-—'_._._._._._._._-_-_-_-_- _-_-_-_-_-_-_-_-_-_-_-_'_'—‘.
[ Allocated to MDP (n=13) | [ Allocated to WD (n=12) |
- * *
= ra S5-days MDP T, ra S-days WD
2 ' Day 1: On-site visit ' ' Day 1: On-site visit
= Morning fasting baseline Morning fasting baseline
E measurements measurements
_E Breakfast {neutral) Breakfast {neutral)
_ Mediterraneaan lunch Western lunch
Post-meal measuremeants Post-meal measurements
Day 2 on-line measurements | | Day 2 on-line measurements /
. Day 6 on-site measurements “.__Day 6 on-site measurements -
— TI.-—T"'——
[ 4 weeks washout period ]
————
[ Allocated to MDP (n=12) ] [ Allocated to WD (n=13) ]
~ re 5-|:Ia-,; NOF re 5-|:|al,; WD
= ' Day 1: On-site visit ' Day 1: On-site visit
‘,E Morning fasting baseline Morning fasting baseline
E measurements measurements
Breakfast [newtral) Breakfast {neutral)
g Mediterranean lunch Western lunch
= Post-meal measurements Post-meal measurements
Day 2 on-line measurements J Day 2 on-line measurements
“.__ Day & on-site measurements - “.__Day 6 on-site measurements

| 3 months later

L

r

Follow-up email
Including MEDAS questionnaire

Follow-up
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Expressed Interest (n=396)

Excluded (n=304)

Not meeting the inclusion criteria (n=95)
s Vegan, vegetarian, pescatarian

(n=40)

Time required (n=27)

Meal preferences (n=11)

Allergies and intolerances (n=6)

Location (n=9)

Change in antidepressant dosage

(n=2)

Declined to participate (n=18)

Other reasons (n=191)

v

Fully assessed for eligibility (n=92)

Ineligible (n=47)
No anxiety or depression (n=25)
Severe anxiety and/or depression
(n=11)
High MEDAS score (n=7)
MRI unsafety (n=2)
Pescatarian (n=1)
Unable to use PC (n=1)

Eligible (n=45)
CBT (n=1)
Location (n=1)
Withdrew interest due to time
commitment (n=5)
Didn't reply to emails (n=5)
Changed their mind (n=4)
Others (n=4)
Lack of MRI compatible wheelchair
(n=1)
Extra participants for back up
purposes (n=3)
Enrolled in the study (n=25)

}

Randomised to sequence (n=25)

*““"__—ﬂ—_ﬂd__ﬂ_——ﬂ_-‘h—hhh‘&h‘ﬁ"“‘“-~;

Allocated to MDP-WD (n=13)

n=12 received MDP Allocated to WD-MDP (n=12)
n=1 dropped out on day 3 (due to n=12 received WD
stress caused by blood collection)

\ /

23 days washout period

/ \

n=11 received MDP n=11 received WD
n=1 dropped out (felt unwell for n=1 dropped out (due to not
other reasons) wanting WD)
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alct el JGWUqt O WOMGGWnet qUT WHOGYYT W ¢ GGG 1JWs ¢t
HI Jectnct qiie WEYUW! WeUT WYECqWHII VedWAE! WGHeat Ws
cqWMabaMMAWet + 3t RONDWAYYT AWe U+ RITad I U2 TLLEFqYLIINNRa
bl D¢ RGWUT WHYAGY RORYUWRU W6 VIWE:2 GGlUg ¢ HEO IJWMIO= b
qYW3URt W6 WG WedWRUWOMWAERUz2 qdt IOW qWN=ZamnP A LW
sct Waget JUAWeUT Wb WWGe!l qRHRGE U gktRIWsI0 ILLIE D¢ TLUHRY MR
qllt qRUNMIE d il OHIMMs DUqWe U~ Af Wt #¢ UWe qWUINMa MMIOLL/
50 DWHYGGUARQUDT We qWe GGl Y¥RACqJG! WUNPa NP@EWN Y GG
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Morning Session Afternoon Session
Baseline assessments Postprandial assessments
Arrival Online Testing Test Meal Blood Pressure Online Testing Brain MRI Blood Collection
= Collection of urine « Mood and anxiety « Blood pressure » Mood and anxiety = Brain MRIfor CBF  « Blood sample
and faecal samples questionnaires measurement questionnaires = Walking back to collection
= Blood pressure « Cognitive battery = Cognitive battery the intervention « Afternoon snack
measurements testing testing centre (20 mins) (either MDP or WD)
« Anthropometric « Sleep + Rest (15 mins) « End of
measurements questionnaires appointment at
« Fasted blood « Rest/waiting time/ 15:30

sample collection tea/coffee
» Standard breakfast

(cereal bar and

water)

[ RNDEIEIWME Jhue JUHW WY n W23 U0qt Wl 21 RUNWa6 W qel ! W2
§UWIMNAUZ2 Rt Rat AWGeE !l qRARG¢c Uqt We U MR RUBqIUE LG H D4R
2UT Wl sW0qWlagé 3Wa Y AR Wl ILLHHIR YWD DAL Rl dA I a)AJ 1 130 & 13 d
] Ys6W~?2AAW~ PTaRopldI WTcRIIEed | WGe qgdl U6 Wi 24aWi 3t qld
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NMO



NMIO=ZOPW?2 RUqgc¢c!l ! WW9YAGGYt RqRY U LW

NG IWUPRIB U WHY q6 WRUqUI 2100 GRY Y Bl EEOVEVOMILE | HE X1 R0 TT 121! LLL b1 |
I ¢ UNUEE VMMMt #8 6 @ildd 1Huouww RNUJT WY Wl WG 3t W0q Wy G
~PDT RqUI 1T ¢cU0NecUW?2RIUqHERGEHD 0 A b ESIAILDANIG WtsiE Y 1 1]
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¢cUTl W6 Wi ?2Ws ¢t WHeH 3T WY UWadé 3WI#+ ql 13 d0uedelg | RROI U
YOWT RUIqe¢ | ! plymuEly dIDGu WGYGe ¢ qRYUWet RUNWa6 1JLW
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Mediterranean Diet Western Diet

(mean £SD) (mean £ SD)
Energy Kcal/day 1878+46 2027+79
Carbohydrates g/day 154.2+16.2 230.8+24
% 32.8+3.0 45.5+4.6
Free Sugars g/day 0.3+0.6 35.7£10.4
Fibre g/day 34.846.4 10.6+2.9
Proteins g/day 80.8+19.1 64.6£11.4
% 17.1+4 12.7+2.3
Total fat g/day 105.0+8.9 94.2+11.2
% 50.3+4.6 41.8+4.6
SFA g/day 16.1+2.0 37.1+3.9
% 7.2+1.0 16.5+1.3
MUFA g/day 43.5+6.1 5.0+2.6
PUFA g/day 16.9+7.5 2.6x3.0
Omega-3 PUFA g/day 2.4+1.5 0.7£0.1
Omega-6 PUFA g/day 9.316.6 0.6+0.7
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Characteristics Mean + SD Number (n) Percentage (%)
Age (years) 41.6 £ 20.7 NA NA
Sex

Female NA 16 64

Male 9 36
MEDAS score (aL4) 52+1.3 NA NA
MEDAS adherence groups

Lowest scorers(0-4) 7 28

Lower scorers(5-7) 18 72
PHQ-9 score (027) 6.8 +2.9 NA NA
PHQ-9 groups

None (0-4) 5 20

Mild (5-9) 15 60

Moderate (1614) 5 20
GAD-7 score (621) 6.7+1.9 NA NA
GAD-7 groups

None (0-4) 3 12

Mild (5-9) 20 80

Moderate (1614) 2 8
BMI (kg/nt) 25.3+3.2 NA NA
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. ) ) 0.09
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Lachnospiraceae_Sellimonas o
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.04 Lachnospirac
Lachnospiraceae UCGB08
Lachnospiraceae UCGB10
Lactonifactor
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Lachnospiraceae_Shuttleworthia

Lachnospiraceae_Tuzzerella

Flavonifractor
0.13 Pseudoflavonifractor
[Eubacterium] siraeum group

CAG352

Rumir Rumino i

Pygmalobacter
Subdoligranulum

[Eubacterium] nodatum group

Lo Phascolarctobacterium

Akkermansiaceae Akkermansia

0.03

[Eubactorium] h
[Eubacterium] oxidoreducens group
[Ruminococcus] torques group

Anasrovoracaceae_Family Xiil AD3011 group
Anaerovoracaceae Family Xill UCGO01
arnesiellaceae Barnesiella
Bulyricicoccaceac_Bulyricicoceus
Christensenellaceae_Christensenella
Eggerthellaceas_Gordonibacter
Erysipelotrichaceae Faecalltalea
Lachnospiraceae FCS020 group
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Lachnospiraceae ND3007 group
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Oscillospiraceae_Oscillibacter
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g

Ruminococcaceae DTU0S9

Ruminococeaceae_Incertae Sedis
Ruminococcaceas. Paludicola

Ruminococcaceas UBA1819
ceae_Sutterolla
aceae_Dialister

[Eubacterium] fissicatena group
[Eubacterium] xylanophilum group
Akkermansiaceae Akkermansia
Anaerofustaceae_Anaerofustis

Eggerthellaceae Eggerthella

Erysipelotrichaceae Dielma

Flavonifractor

Lachnospiraceae AC2044 group
Lachnospiraceae UCGE01

Lachnospiraceae_Eisenbergiella

Lachnospirace

Lachnospiraceac_UCS532E3

Micrococcaceae_Rothia

Monoglobaceae_Monoglobus

Oscillospiraceae Colidextribacter
Ose

lospiraceae UCGBO7

Rikenellaceae Alistipes
Ruminococcaceae_Anaerotruncus
P iy

Ruminococcaceae_Fournierella
Ruminococcaceas_Ruminococcus
O Synergistaceae Cloacibacillus

F_2hlethylbutyrate
F_lsovalerale
proate

F_lsobutyrate

g
3
3
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