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Pathology Guidelines

. Exercise Testing and Prescription; 2021 (22).

Obesity at sk of type 2 diabetes

2. Obesity Treatment in Primary Care; 2016 (51).
3. AHA/ACC/TOS Management of Overweight and Obesity in Adults; 2014 (52).
Type 2 diabetes
4. Type 1 and Type 2 Diabetes in Adults; 2017 (53).
JSGE. Nonalcoholic fatty liver disease/nonalcoholic steatohepats
Nonalcoholic fatty liver disease/nonalcohlic steatohepatitis; 2015 (54).
MASLD NAFLD; 2018 (55).

EASL, EASD, EASO. Management of non-alcoholic fatty liver discase; 2016 (56).
ESPEN Liver disease; 2019 (24).

@ ouoeow

10.K/DOQI Nutrition in chronic renal failure; 2001 (57).
11.EBPG Nutrition; 2007 (58).
12.KDIGO 2012 Evaluation and Management of Chronic Kidney Disease (59).
13.KDIGO 2020 Diabetes Management in Chronic Kidney Disease (60).
Chronic kidney disease 14.KDIGO 2021 Management of Blood Pressure in Chronic Kidney Disease (61).
15.KDOQI Nutrition in CKD: 2020 (62).
16.ESPEN Enteral nutrition: Adult renal failure; 2006 (25).
17.K/DOQI Chronic kidney disease: evaluation, clasification, and stratification. 2002 (63, 64).
18. Dietary Guidelines for Americans; 2010 (64).

19. AHA/ ACC Lifestyle management to reduce cardiovascular risk; 2013 (65).

20 AHA/ACC/TOS The Obesity Society; 2014 (52).

21 Management of Dyslipidemia and Prevention of Cardiovascular Disease; 2017 (66).
Dyslipidemia 22.ESC/EAS Management of dyslipidemias. 2011 (67).

23.Scientific report of the 2015 Dietary Guidelines Advisory Committee (65).

24.The 2015 US Dietary Guidelines (69).

25.Physical activity for adults; 2010 (23).

AHA; American Heart Association, ACC; American College of Cardiology, TOS; the Obesity Society, JSGE; Japanese Society of Gastroenterology, NAFLD; Non-alcoholic faty liver disease,
EASL; European Association for the Study of the Liver, EASD; European Association for the Study of Diabetes, EASO; European Association for the Study of Obesity, AASLD; American
Association for the Study of Liver Diseases, ESPEN; European Society for Clinical Nutrition and Metabolism, K/DOQI; Kidney Disease Outcomes Quality Iniiative, KDIGO; Kidney Disease
Improving Global Outcomes, ESC; European Society of Cardiology, EAS and European Atherosclerosis Society.
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Metabolic disease 0sis Code Number
Intake (NI)
‘Energy balance (1)
ORT2D, MASLD
Excessive energy intake NL13 10,635
Fluid intake (3)
ORT2D, T2DM

Excessive fluid intake NI-32 10,650

Bioactive substances (4)
ORT2D, T2DM, MASLD

Excessive intake of food additives NI-4.26 11,083

Nutrients (5)

Inadequate (suboptimal) energy-protein NI52 10,658
ORT2D, T2DM, MASLD Seste Ssboptial ey

intake

Nutrient imbalance NI-S4 10660

Protein (5.6)

CKD, T2DM Inadequate protein intake NI5.6.1 10,666
Excessive protein intake NI5.6.2 10,667
Carbohydrates and fiber (5.8)

ORT2D, T2DM, MASLD Excessive carbohydrate intake NI5.82 10671
Deficient fiber intake NI585 10,675

Clinical (NC)

Functional (1)

ORT2D, T2DM
Altered gastrointestinal function NC-14 10,757
Biochemical (2)

ORT2D, T2DM, MASLD, CKD Altered nutrition-related laboratory NC-22 10,760

values (specify)

Weight (3)

Overweight/obesity NC33 10,766

Overweight, adult or pediatric NC-33.1 10767
ORT2D, T2DM, CKD, Dyslipidemia

“Type I obesity NC-333 10,769

“Type Il obesity NC-334 10818

‘Type 11l obesity NC-335 10819

Behavioral-environmental (NB)
Knowledge and beliefs (1)

Insufficient knowledge in food and NB-L1 10,773

nutrition topics

Not prepared for lfestyle/diet change NB-13 10,775
ORT2D, T2DM, CKD, MASLD

Deficitin self-monitoring NB-14 10,776

Insufficient adherence to nutritional NB-16 10778

recommendations
Undesirable food choices NB-17 10,779
Activity and Physical Function (2)

ORT2D, T2DM, CKD Physical inactivity NB-2.1 10782
Poor nutritional quality of lfe NB-25 10,786

Food security and access to food (3)
ORT2D, T2DM, CKD

Limited access to food NB-3.2 10,790
Others (NO)
No nutritional diagnosis a this time NO-L1 10,795

NI Intake domain; NC: Clinical domain; NB: Behavioral-Environmental domain; ORT2D: Individuals with Obesity at Risk of Type 2 Diabetes; T2DM: Type 2 Diabetes Mellitus; CKD: kidney
isease; MASLD: Metabolic Dysfunction-associated Steatotic Liver Disease.
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Material name (Spanish/

English)

Learning goal

NCP Diagnoses

Type of material

1) Healthy eating

Delaldeaala Accion/From Idea to Action

(Personalized Meal Planning)

;Cudnta agua llevas?/How Much Water Have

You Drunk?

Plato Saludable y Uso de las Manos/Healthy
Eating Plate and Using Hands to Measure

Método del Plato/Plate Method

Ejemplos de Comidas/Meal Examples

Consumo de Grasas Saludables/Consumption
of Healthy Fats

Semiforo de Productos/Product Traffic Light

“Técnicas de coccidn de alimentos para reducir
de Ky P/Cooking
‘Techniques to Reduce Potassium (K) and
Phosphorus (P)

la concentraci

Rueda de Alimentacion/Food Wheel

Qué hago si como fuera de casa?/What sould
1doIf I Eat Out?

Talleres Interactivos/Interactive Workshops

Recomendaciones para Reducir Sodio/

Recommendations to Reduce Sodium

Ejemplos de Bocadillos Saludables/Examples
of Healthy Snacks

Ejemplos de Comidas/Meal Examples

2)Physical activity

Plan de Actividad Fisica/Physical Activity Plan

Video de Actividad Fisica/Physical Activity
Video

Guia de Ejercicio/Exercise Guide

(3) Disease risk awareness

Pirdmide de Fésforo/Phosphorus Pyramid

Mi Balance de Costos/Cost-Benefit Analysis:
My Cost Balance

Comer por Ansiedad/Eating Due to Anxiety

Cémo como?/Food Diary: How Do I Eat?

Metas Inteligentes (SMART)/SMART Goals

iSabes que te estas comiendo?/Do You Know
What You Are Eating? Reading Labels

NI: Intake domain; NC: Clinical domai

Step-by-step guide to creating a personalized
meal plan, including food group equivalents

and ingredients.
Visual guide to help increases water intake.

Visual guide for balanced meals using hands to

measure portions.

Visual guide for balanced meals focusing on
appropriate portions of proteins, carbohydrates,
and fats.

Example menus for balanced daily meals,
focusing on portion control and nutrient
variety.

Information on selecting healthy fats, such as
monounsaturated and polyunsaturated fats, and

avoiding trans and saturated fats.

“Tool o classify foods based on their energy
density, encouraging low-density options for
better health.

‘Cooking Techniques to Reduce phosphorus and

potassium.

“Tool to assess performance in different aspects
of life that impact nutrition, such as emotional

cating, exercise, and body image.

“Tips for choosing healthier options when dining

out, including what to prefer and what to avoid.

Engaging sessions to educate about healthy
eating habits, physical activity and overall
lifestyle changes.

Guidelines on reducing sodium intake by
choosing healthier alternatives and avoiding
high-sodium products.

Examples of balanced snacks that combine
carbohydrates with proteins or fats for sustained
energy and satiety.

Example menus for balanced daily meals,

focusing on portion control and nu

nt

variety.

Guidelines to incorporate physical activity into
daily routines with tips on frequency, intensity,
and types of exercises.

Demonstration of exercises and guidelines for

incorporating physical activity into daily

routines.

Detailed guide on different exercises, their

benefits, and how to perform them safely.

Visual guide to managing phosphorus intake
for kidney health.

“Tool to weigh the advantages and disadvantages
of making lfestyle changes.

Strategies to address emotional eating,
including identifying triggers and replacing

‘harmful habits with healthier actions.

Food diary to record meals, hunger levels, and

emotions associated with eating.

Framework to set specific, measurable,

achievable, realistic, and time-bound goals.

Information on how to read food labels to make

healthier choices,

Intake (NI): Excessive energy intake
(NI-1.3), Nutrient imbalance (NI-5.4)

Intake (NI): Inadequate fluid intake
NI-3.1

Intake (NI): Excessive energy intake
(NI-1.3), Nutrient imbalance (NI-5.4)

Intake (NI): Excessive energy intake
(NI-1.3), Nutrient imbalance (NI-5.4)

Intake (NI): Inconsistent carbohydrate
intake (NI-5.8.4), Nutrient imbalance
(NI-5.4)

Intake (NT): Deficient lipid intake (NI-
5.5.1), Excessive liid intake (NI-5.5.2)

Behavioral-Environmental (NB):
Undesirable food choices (NB-1.7)

Clinical (NC): Chronic kidney disease
(NC-1.4)

Behavioral-Environmental (NB):
Disordered eating pattern (NB-1.5),
Physical inactivity (NB-2.1)

Intake (NI): Excessive energy intake
(NI-1.3).

Behavioral-Environmental (NB):
Undesirable food choices (NB-1.7)

Depending on specific NCP diagnoses

Intake (NI): Excessive sodium intake
(NI-5.107).
Clinical (NC): Hypertension

Intake (NI): Inadequate (suboptimal)
energy-protein intake (NI-5.2)

Intake (NI): Inconsistent carbohydrate
intake (NI-5.8.4), Nutrient imbalance
(NI-5.4)

Behavioral-Environmental (NB): Physical
inactivity (NB-2.1), Excessive physical
activity (NB-2.2)
Behavioral-Environmental (NB): Physical
inactivity (NB-2.1), Excessive physical
activity (NB-2.2)
Behavioral-Environmental (NB): Physical
inactivity (NB-2.1), Excessive physical
activity (NB-2.2)

Clinical (NC): Chronic kidney di
(NC-1.49)

Behavioral-Environmental (NB): Not
ready to make diet or lfestyle changes
(NB-1.3)

Behavioral-Environmental (NB):
Disordered eating pattern (NB-1.5),
Emotional eating (NB-1.7)

Intake (NI): Inconsistent carbohydrate
intake (NI-5.8.4), Deficit in self-
monitoring (NB-1.4)
Behavioral-Environmental (NB):
Insufficient adherence to nutritional

recommendations (NB-1.6)

Behavioral-Environmental (NB):
Undesirable food choices (NB-1.7)

Infographics

Infographics

Infographics

Infographics

Infographics

Infographics

Flyers

Flyers

Self-monitoring Tools

Self-monitoring Tools

Educational Activity

Educational Pamphlets

Educational Pamphlets

Educational Pamphlets

Infographics

Audiovisual Material

Exercise Guides

Infographics

Flyers

Flyers

Self-monitoring Tools

Educational Activity

Educational Pamphlets

NB: Behavioral-Environmental domain; Infographics: Visual representations summarizing key information on nutrition and health topics. Flyers:

Short, concise materials focusing on key health messages. Self-monitoring Tools: Tools for tracking dietary intake, physical ativity and other health metrics. Educational activiy: Visual
materials to reinforce key messages about healthy eating and lifestyles. Educational Pamphlets: Booklets and brief documents on specific healthy eating topics. Audiovisual Material: Videos

and mu

edia presentations used in workshops and training sessions. Exercise Guides: Instructions and tips for physical activity and exercise.
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Dietary behavior Required Desired Total studies

Adherence

Higher (>80%) or statistically significant change §*§%5* 5 5% Cx C* cc 9
Lower (<80%) or no statistically significant change cce 3
Not reported in sufficient detail s*C cccccece 8
Not reported within the article $¥§+SCCC c 7
Data not available® §%§%5% 5§ CH CH C* cc 10
“Total studies 2 1 37

“Allintervention supplements or food provided.
“Results of identified trialsin the registry were not published at the time of the search.

S—Simple dietary behavior: behavior that requires minimal steps, e.g taking  pill, supplement, or performing a one-off behavior.

C—Complex dietary behavior: a behavior that is a combination of different behaviors,e.g., changing multiple dietary behaviors to follow a dietary patern.
Required—behavior participants need to perform within a tral to maintain validity.

Desired—behavior desired of participants as a direct outcome of the intervention.
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Theme

What was done

How it was done

Why it was done

Adherence challenges

Conflcting beliefs

Belief Statement (theoretical domain)

We defined and attempted to measure adherence to dietary

behaviors in our trial (knowledge)

‘We have implemented some strategies to try and improve

adherence in our trial (skills)

‘When recruiting, we screen for people we think are more likely
to be adherent (skills)

‘We made compromises in the trial design to support participant
adherence, as a good trial design can improve participant

adherence (belifs about consequences)

Reflecting on my experience in trials helps me choose what
strategies to use to support participant adherence (behavioral

regulation)

‘We use the literature to inform what strategies we choose to
improve participant adherence (memory: attention, and decision

processes)

‘We consider what would stop participants from adhering when
designing our trial (memory, attention, and decision processes)
Iseck advice from other members of my team, participants, or
experts to help choose strategies that are more likely to improve
adherence (social influences)

Tam highly motivated to encourage participant adherence

(intention)

‘When designinga trial, it is part of my role to help participants
be adherent (social, professional role, and identity)

Poor adherence can mean we have to spend more time and
money on our trial to make it work, s0 we try to think about it

from the start (reinforcement)

Our choice of strategies to support adherence is influenced by
our resources (budget, personnel, and time) (environmental

context and resources)

“Trial participants are only human and this can make it hard to

achieve adherence (social influences)

Measuring dietary behaviors to assess adherence s flawed and

diffcult (beliefs about consequences)

My confidence to run a study with high adherence depends on
the complexity of the dietary behavior (belifs about capabilities)

Promoting adherence can be stressful or frustrating for me

(emotion)

‘Achieving good participant adherence is important, but
recruitment or achieving the outcome takes priority (goals)
.

Achieving good participant adherence is one of the highest

priorities for us (goals)

Twas hopeful participants would adhere, but not widely
optimistic they would (optimism)

.

Texpected participants to adhere to the desired dietary behavior

because we made it easy for them (optimism)

1do not give a lot of thought to participant adherence (behavioral
regulation)

.

1 think about participant adherence from the beginning of trial

design (behavioral regulation)

Illustrative quote

we had to understand if they were adherent to the different diets, one
which was a Mediterranean diet, another which was a lacto-0vo vegetarian
diet. S0 we tred to estimate the adherence with two measures. One was the
questionnaire...and we performed a 24 [hour] recall..” P5

“So we actually gave our participants things like a large jug of alive oil

We collaborated with certain brands that provided walnuts or almonds, things
like that. So, we tried to reinforce, you know, a dict that has a lot of evidence
behind it” P4

“When you enroll people it [important] to really make sure you get people
who fully understand and are, I guess you could say fully, or are motivated. So
Jind people who are motivated and want to change and want to do this tudy

and want to want to follow my instructions.” P§

“We kind of sacrificed this piece of i ike controlling what really they are
having because we thought that this would increase the easibility and
increase the generalisability ofthe study, you know: So, I think that for
ntrition trials in particular, 1 think it pretty tough to have a tral that is so
controlled, because that’ where I think adherence becomes more complicated.”

P3

“So I was designing and doing different studis, and trial and error... So

1 think I would credit that to my postdoc and the abilty to run al kinds of

different studies and see what's worked.” P$

“We try to understand what was has been done i the literature our best
We had some meetings before in order to wnderstand how could we improve

the adherence, and we found these strategies in the lierature” PS

“We really tried to think about all the places that people make decisions about
Jood and have something in place for every single one of those” P7

“We discuss together when we decide to design study also for this [adherence]
aspect. We have, we are a multidisciplinary team, so some are more involved
in this aspect, some others less. We are all susceptible to this problem and

we try to find a solution we can, we can do in this context” P

“(I'm] highly motivated, because it’s actually quite a job getting participants to
commit to something like that, and we do not want to have too many
dropping out, or have to recruit large number to allow for that. So, it pretty
important the ones we get willstick with it, and that we do not need to allow

Jor too many dropouts” P12

I think that it’s my role to eally worry about how I'm going to get people to
enroll and then to stay:” P3

“Someone who's not adherent will potentially skew your results. Potentially,it
means that you have to recruit more people and spend more money or spend
more time or resources.So... that's the incentive to think about it in advance,
‘and then come up with good strategies to make sure people adhere, because if
they do not, your study might just not work” P11

Interviewer: “Do you recall how you decided what strategies to use to improve
participant adherence?”

P10: “Usually its budgetary, unfortunately...”

Ifs one of those things that we have to be available when the participant
needs you. But I think that'sactually a big challenge to be available when
people needed us, because we did not have the infrastructure where we could
just always be on call” P3

“.if they had allthe money in the world they would use the best methods
available as well, but sometimes, you know,the diet intervention methods they

slowly get kind of chipped away in order to fit into the budget” P7

“The whole idea of adherence s impossible. And then a dictary intervention is
impossible. I mean, they are not lab animals. So you just gotta have
expectations. And I think granting agencies do not ahways realize that. And.
even reviewers that you need to be realistc...these are humans who go to
work and parties in school and high school, and whatever grade they are in.
And you know they are gonna cat things they are around that you do not
want them to cat or they are not gonna keep track” P2

“And knowing that participants are human and that they have their lives,

you know, participating in studiesis not their primary goal, maybe probably

even secondary or tertiary and so working within those confines” P1

“So we look at adherence more as session attendance or self-monitoring
‘adherence. But we know that dietary measurement is so messy and so prone
1o errors that it does not seem like the ideal focus.” P1

itk all sef-report so I have no way of to know if they really took i, but they
seem to be” P2

“I think it depends on how complicated your dietary intervention is... If

you are trying to change a whole diet. and for a prolonged period, you know
longer than for a couple of days, I imagine that would that that's not
Something I've had, I've done, but I think that that would be extremely
challenging, and I'm not sure that I would have huge amount of confidence

doing that level of nutritional or dietary intervention” P11

I get feclings of a litle bit o sress, because I remember how challenging it

was” P4

“The goal was weight management, and so our supervision was more focused
on were they meeting the expected weigh trajectory rather than were they
meeting our standards related to dietary adherence P1

v

11’ one of the highest prioritis... if our participants are not adhering to the
diets, my job is pointless, you know. So it high priority. P7

“We're not forcing them to be in the trial. They know what they are getting
inta. So, 1 mean, 1 do not know if I would say I'm widely optimistic, but I think
it should work” P2

v

“Yes, I expected the to, because it wasn't a particularly difficult ask and

we had quite clear instruction and it wasn't over a prolonged period of time,
5o there was, there should not have been much to stop them from being able to
adhere to it. We made it very simpl for them.” P11

“It's not something I've actually given a lot of thought to, participant
adherence, even though it’s obviously very important” P12

vs.

“I think you have to think out [participant adherence] ahead of time...

you just have to do that extra work. P6
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Frequency Percentage

153 547
127 453
Education level | High school 10 393
diploma or
lower
Associatés or 130 64
Bachelor’s
degree
Master's or 40 143
Doctorate
Employment  Homemaker 104 37.15
status Self-employed 78 27.86
Employee or 98 3499
Student
Marital status | Married 164 5887
Single or s 293
divorced
Smoking status | Never smoked 139 1965
Current smoker 84 30
Former smoker 57 2035
Family history | No 173 678
of migraine Yes 107 382
Medication use  Yes 129 6.1
No 151 539
Preference for | Yes 103 3678
salty foods No 177 6322
Adding salt Yes 163 5820
duringmeals | e s
Physical activity | Low 123 4392
level Moderate 105 375
High 52 18.58
Variable (quantitative) Mean SD*
Age (years) 3519 692
Height (cm) 17041 749
Weight (kg) 7455 1652
‘Waist circumference (cm) 89.48 1415
Hip circumference (cm) 10425 1217
BMI 2736 569
Waist-to-hip ratio 084 007
Daily water consumption (glasses) 461 269
Physical activity (MET/Min/day) 13429 3619
Social status score 591 287

‘Standard Deviation.
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Variable

T1 Mean + SD

LLDS score tertiles

HEI score tertiles

Age (years)
Weight (kg)
BMI

Pittsburgh sleep
quality index

Physical activity
(MET/Min/day)

34284743

76.18 +17.44

27654573

683£3.70

132283573

T1Mean

T2 Mean + SD T3 Mean + SD T1 Mean + SD
35592834 34402 7.60 0.65 3463+ 849
741841637 7456 + 16,81 052 7655+ 17.83
2693477 27184539 064 2770582

553335 4324281 <0.001 6954381
1362243624 135.64+33.45 078 1292543143

T2 Mean + SD T3 Mean + SD
35222776 3431815
751941657 7477 £ 1647
2669522 2721531

5184319 4254276
137.50£3572 13483 £ 34.60

071

063

059

<0.001

061

Energy (keal)
Carbohydrate (g/day)
Protein (g/day)

Fat (g/day)

Monounsaturated fatty

acids (g/day)

Polyunsaturated fatty
acids (g/day)

Saturated fatty acids (g/
day)

Fiber (g/day)

2626.36 + 674.44

35446+ 119.25
84.89+23.19

109.41 £ 3328

3519+ 1244

221941026

354241426

442641945

2419.87 + 680.44 257637+ 643.53 017 - 2649.38 + 623.36
32525410523 33923+ 11241 012 <0.001 372,19+ 130.19
79451932 94262115 004 0.003 77.67+ 1843
91424 27.83 8643 +23.49 0.001 <0.001 10757 3412
2049+ 1183 27381132 011 0.01 3321413109
20,65+ 10.43 18574936 013 018 232941176
2675+ 10.11 23324983 <0.001 <0.001 365941627
4619 +21.63 5176 +24.27 009 0.01 361541873

P*: Calculated by ANOVA, P**: Calculated by ANCOVA after adjusting for energy intake.

2576.25 + 605.56 251434 +584.44 012

354,67 127.44 33240+ 12936 007
857142034 9671+ 23.62 002
98.75+26.43 89.47£25.52 003
30141156 28431213 016
20831143 192341076 019
33911373 26471025 0.003
45.12420.63 53322344 <0.001

<0.001

0.001

0.002

0.08

023

<0.001

<0.001
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Patients aged 18-50 years visiting the neurology
clinic

People invited to participate in the study (n=350)

Eligibility assessment based on inclusion and exclusion
criteria

People who do not meet the inclusion criteria
(n=70)

Informed consent obtained

Participants complete questionnaires and undergo
evaluations

Data collected and analyzed (n=280)
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Primary intervention Simple Dietary Multi-component Device Total studies

type interventions
Condition®

Obesity B X X5 X*XFX X*XX XX X 12
Healthy (establishing food X* XX B 4
safety, biomarker, etc.)

Osteoarthritis/osteoporosis XX 2
Pregnancy X XX 3
Cognitive function X*X 2
Cardiovascular disease X BX 3
Diabetes Mellitus X X BBX 5
Gastrointestinal health X* XX X 4
Other (aging, cancer) BEX 2
Total Studies 16 6 14 1 37

B, behavioral primary outcome; X, physiological primary outcome; , Intervention < 4 weeks.
“The condition of the trials primary outcome focussed on preventing, improving, or understanding,

Defnitions of intervention types:

Simple intervention: trials in which the primary purpose s to investigate a supplement, drug, or single nutrient.

Dietary intersention: trials in which the primary purpose is o investigate a specific dietary pattern.

Multi-component intervention: trials i which the primary aim s lso to change another behavior (e.g, physical activity) alongside diet.
Device and/or procedure intervention: trials in which the primary purpose is to investigate a device or medical procedure (e.g, gastric band).
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Variable Odds ratio

(95% CI)
LLDS Tertile 1 Reference - 0.02
Tertile 2 0.52(0.31-0.76) 0.002
Tertile 3 0.45 (0.26-0.69) 0.003
HEI Tertile 1 Reference - 0.03
Tertile 2 0.57 (0.40-0.79) 0.004
Tertile 3 0.49 (0.37-0.72) 0.002
Model 1 LLDS Tertile 1 Reference - 002
Tertile 2 0.56 (0.35-0.79) 0.002
Tertile 3 0.57 (0.37-0.81) 0.001
HEI Tertile 1 Reference - 001
Tertile 2 0.59 (0.42-0.81) 0.005
Tertile 3 0.51(0.38-0.75) 0.002
Model 2 LLDS Tertile | Reference - 0021
Tertile 2 0.60 (0.38-0.87) 0.004
Tertile 3 0.65 (0.43-0.94) 0.023
HEI Tertile 1 Reference - 0.005
Tertile 2 0.67 (0.45-0.95) 0.035
Tertile 3 0.54(0.39-0.85) 0.003
Model 3 LLDS Tertile 1 Reference - 0022
Tertile 2 0.62 (0.43-0.88) 0.014
Tertile 3 0.68 (0.42-0.96) 002
HEI Tertile 1 Reference - 0003
Tertile 2 0.70 (0.48-1.09) 0.075
Tertile 3 0.58 (0.41-0.88) 0.025

Model 1: Adjusted for energy intake and BMI; Model 2: Includes Model 1 + gender, Social Status Score, sleep quality and physical actvity: Model 3: Includes Model 1and 2 + water intake, salt
consumption and presence of a family history of migraine.
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Odds (95% ClI) p-trend P
LLDS Tertile 1 Reference - 0019
Tertile 2 059 (044-081) 0.001
Tertile 3 0.43 (032-059) <0.001
HEID Tertile 1 Reference - 0026
Tertile 2 0,62 (0.45-083) 0.004
Tertile 3 045 (032-063) 0.001
Model 1 LLDS Tertile 1 Reference - 0015
Tertile 2 063 (0.45-084) <0.001
Tertile 3 045 (033-062) <0.001
HEI Tertile 1 Reference - 0018
Tertile 2 066 (0.45-0.89) 0016
Tertile 3 0.48 (034-0.69) 0.004
Model 2 LLDS Tertile 1 Reference - 0026
Tertile 2 0.6 (0.45-0.89) 0002
Tertile 3 049 (0.36-0.68) 0019
HEI Tertile 1 Reference - 0039
Tertile 2 0.74 (053-107) 0.12
Tertile 3 057 (036-081) 0023
Model 3 LLDS Tertile 1 Reference - 0003
Tertile 2 0.68 (046-093) 0017
Tertile 3 055 (0.38-075) 0026
HEIL Tertile 1 Reference - 0046
Tertile 2 0.78 (059-1.15) 0.18
Tertile 3 062 (0.45-085) 0.03

Model 1: Adjusted for energy intake and BMI; Model 2:Includes Model 11+ gender,socialstatus score,skeep qus
consumption and presence of a family history of migraine.

ity and physical activity; Model 3: Includes Model 1 and 2 + water intake, salt
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Characteristics Fre (A
Gender

Male 544 (51)
Female 524 (49)
Geographical region

Central region 168 (16)
Eastern region 186 (17)
North region 256 (24)
South region 215 (20)
Western region 243 (23)
Profession

Dietitian 286 (27)
Family medicine 151 (14)
General practitioner GP 168 (16)
Pharmacist 111 (10)
Pulmonologist/respiratory medicine 171 (16)
Registered nurse 181(17)
Primary place of work

Governmental hospital 688 (64)
Private hospital 380 (36)
Years of clinical experience with COPD

<1year 204 (19)
1-4 years 394 (37)
5-9 years 325 (30)
> 10 years 145 (14)

The average number of COPD patients seen per month

0 104 (10)
1-3 548 (51)
4-6 281(26)
7-9 86 (8)
>10 49 (5)

Received specific formal education or training on the ketogenic

diet

No 725 (68)
Yes 343 (32)
Familiarity with the ketogenic diet

Not familiar 55(5)
Somewhat familiar 807 (76)
Very familiar 206 (19)

COPD, Chronic obstructive pulmonary disease; KD, ketogenic diet.
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Practices Frequency (%)

Discusses dietary intervention with COPD patients

No 522 (49)

Yes 546 (51)

Frequency of dietary discussions with COPD patients

Never discuss dietary interventions and always 320 30)
transfer patients to a dietitian

Never, dietary interventions are not typically 147 (14)
discussed

Occasionally, based on patient interest or need 302 (28)
Rarely, only if specifically requested by the patient 215 (20)
Routinely, during every patient visit 84(8)

Primary dietary recommendations for COPD patients

Balanced diet 720 (67)
High protein diet 115 (11)
Ketogenic diet 147 (14)
Mediterranean diet 86(8)

Definitions used in this study: a balanced diet provides moderate proportions of
macronutrients based on general guidelines; a high-protein diet includes >20% of total
energy from protein; the ketogenic diet is characterized by very low carbohydrates (<10%)
and high fat; the Mediterranean diet emphasizes unsaturated fats, plant-based foods, and
moderate protein/carbohydrate intake. COPD, Chronic obstructive pulmonary disease; KD,
ketogenic diet.
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WEIRES 95% Confidence interval

Variable Estimate  Standard Wald df P Lower Upper
error statistic bound bound

Professional background —0.124 0.307 0.883 —0.406 0.165 1 0.685 0725 0.477

(general practitioner GP)

Professional background —0.007 0319 0.993 —0.021 4.621 x 107 1 0.983 0.633 0.619

(pulmonologist/respiratory

medicine)

Professional background 0.848 0.294 2.335 2.883 8.309 1 0.004 0.271 1.424

(dietitian)

Professional background 0.454 0.305 1.574 1.486 2209 1 0.137 0.145 1.052

(registered nurse)

Professional background 0.282 0.331 1.326 0.853 0.728 1 0.393 0.366 0.931

(family medicine)

Workplace (private hospital) —0.035 0.178 0.966 —0.194 0.038 1 0.846 0.384 0315

Geographical region (North 0.658 0.264 1.931 2491 6.206 1 0.013 0.140 1.176

region)

Geographical region (central 0.396 0.274 1.486 1.443 2.083 1 0.149 0.142 0.934

region)

Geographical region (south 0.466 0.266 1.593 1.747 3.054 1 0.081 0.057 0.988

region)

Geographical region (western 0.035 0245 1.035 0.141 0.020 1 0.888 0.446 0.515

region)

Gender (female) —0.260 0.161 0.771 —1.617 2613 1 0.106 0.575 0.055

Familiarity with KD 3.077 0217 21.690 14.204 201.752 1 <0.001 2.652 3.501

(somewhat familiar)

Familiarity with KD (not 2.793 0.365 16.327 7.652 58.551 1 <0.001 2.077 3.508

familiar)

Experience with COPD 0.144 0.095 1155 1.523 2319 1 0.128 0.041 0.330

“No” was used as the reference category in the regression model for the variable “Received specific formal education or training on the ketogenic diet.” Bold values indicate statistically significant
results at p < 0.05.
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Risk factor Model 1 Model 2 Model 3

HR (95% CI) p value HR (95% CI) p value HR (95% CI) p value
CONUT, continuous
Per 1-score
increment 110 (105 ~ 1.15) <0.001 108 (103 ~ 1.13) <0.001 107 (102~ 112) 0.008
CONUT, categorical
Normal Ref
Mild 200 (141 ~ 282) <0.001 200 (1.41~283) <0.001 187 (130 ~ 2.67) <0.001
Moderate 232(1.62~333) <0.001 217 (151~ 3.12) <0.001 187 (1.27 ~ 274) 0.001
Severe 246 (1.32 ~ 4.60) 0.005 213 (113 ~ 4.00) 0.019 255 (1.34 ~ 485) 0.004

NRI, continuous

Per 1-score
increment 096 (0.95 ~ 0.97) <0.001 0.97 (0.95 ~ 0.98) <0.001 097 (096 ~ 0.98) <0001

NRI, categorical

Normal Ref

Mild 198 (1.20 ~ 3.25) 0.007 193 (118 ~ 3.18) 0.009 184 (112~ 3.03) 0016
Moderate 246 (1.73 ~ 3.50) <0.001 1.94 (1.35 ~2.79) <0.001 166 (1.15 ~ 239) 0007
Severe 4.11(2.78 ~6.08) <0.001 325 (2,15~ 4.90) <0.001 2.64(1.74 ~ 4.03) <0001

Model 1: No adjusted. Model 2: Adjusted by age, gender, BMI, hyperlipemia, diabetes, cardiovascular disease. Model 3: Model 2 plus serum uric acid, serum phosphorus, serum potassium,
serum alkaline phosphatase, iPTH, FBG, CRE, HGB, Ki/. CONUT, the Controlled Nutritional Status Score; NRI,the Nutritional Risk Index; BMI, body mass index; iPTH, intact parathyroid
hormone; FBG, fating blood glucoses CR, C-reactive protein; HGB, hemoglobin; HR, hazard ratio; CI, confidence interval.
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Variables

All patients
Sex
Male
Female
Age
<60
2 60
BMI
Underweight
Normal
Overweight
Obese

Variables

Al patients
Sex
Male
Female
Age
<60
> 60
BMI
Underweight
Normal

n (%) Normal

Controlled Nutritional Status Score (CONUT)

No. of events/ No. of total

2105 (100.00) 40/440

1125 (53.44) 152213
980 (46.56)  25/227

1432(68.03)  18/287
673(3197) 221153

299 (1420)  3/66
1267 (60.19) 247261
438 2081) 1192
101 480) 221

n (%) Normal

No. of events/ No. of total

2105 (100.00) 37/493

1125 (53.44) 207263
980 (46.56)  17/230

1432(68.03)  21/373
673(3197)  16/120

299(1420) 0221
1267 (60.19) 20312

Overweight 438 (2081)  13/126

Obese

101 (4.80) 4134

Malnutrition HR (95%CI)
288/1665 2.13(1.53~297)
156/912 274 (161 ~ 4.66)
132/753 1.77(1.16 ~ 2.72)
139/1145 213130 - 348)
149/520 2.35(1.50 ~ 3.68)
371233 3.86(1.19 ~ 12.54)
170/1006 2,08 (135~ 3.18) e
65346 173 (091 ~ 3.28) i
16/50 212048 ~ 9.26) e
T T 1
0 1 3
Worse better N
Nutritional Risk Index (NRI)
Malnutrition  HR (95%CI)
011612 269191 ~3.78) [J——
151/862 252 (1.58 ~ 4.02) fo——
1407750 287(1.73 ~ 4.75) =
136/1059  2.50 (158 ~ 3.96) §o———y
155553 242 (145 ~ 4.05) f——
40278 2730403595 (0.00 ~ Inf)  F——————
1741955 22203~5.11) o——
63312 229(1.26~ 4.18) ——i
14/67 185 (0.61 ~ 5.63) e
—r1r T 1

Woise betor

P

<001

<001
0.009

0.003
<001

0.024
<001
0.093
0320

P

<.001

<001

P for interaction

0225

0777

0.634

P for interaction

0.678

<001

<001

0916

<001

0.290

0995

<001

0.007
0280
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Variables Total (n = 2,105)

Age, Mean D, years 5107+ 1454

Gender, n (%)

Male 1,125 (53.44)
Female 980 (46.56)
PD Vintage, Mean  SD, Months 9462+ 4555
BMI, M (Qi, Qu), kg/m* 21.63 (19.67, 24.05)

Smoking History, n (%)
No 2011 (95.53)
Yes. 94(4.47)
Drinking History, 1 (%)
No 2077 (98.67)
Yes 28(1.33)
Diabetes, 1 (%)
No 1,619 (76.91)
Yes 486 (23.09)
Hypertension, (%)
No 470 (22.33)
Yes 1,635 (77.67)

CVD History, n (%)

No 1815 (86.22)
Yes 290 (13.78)
n(%)

No 1890 (89.79)

Yes 215(10.21)
“Total K/V, M (Q1, Qs) 221(1.79,271)
Serum Albumin, Mean  SD, Months,
i 35794616
RRE M (Qi, Qu), mi/min 3.54(1.93,6.45)
WBC, M (Qu, Q) 1071 6.31(5.00,7.78)
RBC, M (Qu, Q). 10771 3.16 (263, 3.80)
Hemoglobin, M (Qu, Q). g/l 9100 (76.00, 109.00)
FBG, M (Qi, Qu), mmol/L. 470 (4.11,5.60)
Serum Creatinine, M (Qu, Qs), pmol/L. 743.00 (568.00, 966.00)
Calcium, M (Q, Qs), mmol/L. 2.13(1.95,2.30)
Phosphorus, M (Qi, Qu), mmol/L 1.65 (133, 201)
iPTH, M (Qu, Qu), pg/ml 190.50 (74.20, 355.00)
Total Cholesterol, M (Qs, Qu), mmol/L 450 (3.66-5.40)
Triglycerides, M (Qu, Qu), mmol/L 1.37 (096, 1.95)
Nutrition Risk
Any degree of nutrition risk, 1 (%)

COUNT 1,612 (76.58)

NRI 1,663 (79.10)

SD: standard deviation, M: Median, Qu: 15t Quartile, Qs: 3rd Quartile. BMI, body mass
index; CVD, cardiovascular disease; RRF, residual renal function; WBC, white blood cell;
RBC, red blood cell; FBG, fasting blood glucose; iPTH, intact parathyroid hormone.
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Nutritional indices

Nutritional Risk

Severe

CONUT, points

Formula

Study population, 7 (%)

NRI, points
Formula

Study population, (%)

Albumin, g/dl (score)
Total cholesterol, mmol/L.
(score)

Lymphocyte count, x 10%/L

(score)

Normal Mild Moderate
(0-1) (2-4) (5-8)
235(0) 30-34(2) 25-29(4)
2180 (0) 140-199 (1) 100-139 (2)
2160 (0) 120159 (1) 0.80-119 (2)

493 (23.42%) 187 (8.88%) 1,128 (53.59%)
2100 97.50-99.99 83.50-97.49

1519 albumin (g/L) + 41.7 [current body weight [kg)/ideal weight (kg)]
440 (20.9%) 991 (47.08%) 605 (28.74%)

(9-12)

<25(6)

<100 (3)

<080 (3)

297 (14.11%)
<83.50

69 (3.28%)
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Access for eligibility (n

Exclude
Age <18 years (n = 19)
PD <3 months (n = 263)
Acute inflammatory disease (r
History of malignant tumors (i

Enrollment (n = 2,105)

Normal Nutritional Risk l ‘ Mild Nutritional Risk ‘ l Moderate Nutritional Risk ‘ l Severe Nutritional Riskw
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