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ARTICLE INFO ABSTRACT

Keywords: Obesity is one of the main risk factors for progression of chronic kidney disease (CKD). Weight loss interventions
COg“'iﬁ"e behavioral therapy have limited efficacy in patients with pre-dialysis CKD. Our objective is to test the efficacy of a cognitive
gbes{ty . behavioral therapy program for obesity management in patients with CKD. We will conduct a randomized
roteinuria

controlled intervention trial to evaluate the effects of cognitive behavioral therapy for obesity on weight loss,
change in proteinuria, weight maintenance, quality of life, depression symptoms, and anxiety symptoms in
patients with CKD. The duration of the intervention will be 16 weeks. The primary study outcomes will be body
mass index (BMI) and proteinuria. CKD patients will be randomized into two groups: an intervention group with
cognitive behavioral therapy, sessions with a dietitian and a kinesiologist, and a control group with sessions with
a dietitian and a kinesiologist, without cognitive behavioral therapy. Study outcomes will be assessed at baseline,
immediately after the 16-week intervention, 3 months after the end of the intervention, and 12 months after the
end of the intervention. This study will be the first to evaluate the efficacy of cognitive behavioral therapy for
obesity in patients with CKD. We expect that our results will contribute to new ways of non-pharmacological
treatment of CKD.

Clinical trial registration: ClinicalTrials.Gov, NCT05927337.

Chronic kidney disease
Non-pharmacological interventions

1. Introduction

Obesity is one of the major risk factors for chronic kidney disease
(CKD) along with arterial hypertension, diabetes, cardiovascular dis-
ease, age, genetic factors, and other lifestyle factors, such as smoking [1,
2]. Studies examining the relationship between obesity and kidney
disease show that obesity increases the risk of kidney disease, and leads
to more rapid disease progression and kidney failure in individuals
already diagnosed with kidney disease [3]. With early diagnosis,
appropriate treatment and lifestyle modification, disease progression
can be limited and, in some cases, even halted [4].

Therapeutic interventions for weight loss in patients with CKD
mostly focus on lifestyle modification (dietary and exercise in-
terventions), pharmacological treatment and surgical treatment [3,5].
Weight loss interventions resulted in greater change in body mass index
change in the intervention groups, on average for 2.18 kg/m? (p = 0.12)

more than the control group; on average patients in intervention groups
lost 3.7 kg (p = 0.07) more than controls [5]. In one of the systematic
reviews [5] the interventions had uncertain effects on proteinuria (mean
difference —0.29 g/day, p = 0,22),. In another systematic review, the
interventions significantly reduced proteinuria levels by —1.31 g/day (p
> 0.01) [3].

Incorporating clinical psychological and psychotherapeutic in-
terventions into the management of overweight and obese patients can
contribute significantly to the success of lifestyle changes and increased
motivation for weight loss [6]. Indeed, cognitive processes play an
important role in the maintenance of dysfunctional eating patterns [7].
Cognitive behavioural therapy and behavioural therapies are widely
used and effective in the weight loss process [8,9,23]. The starting point
of behavioural and cognitive behavioural therapies is the assumption
that behaviours are learned and therefore can be unlearned, changed or
replaced through a therapeutic process involving a variety of
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behavioural and cognitive techniques (Foster et al., 2005; Spahn et al.,
2010).

One of the successful cognitive behavioral therapy programs for
weight loss and weight maintenance is Individualized Cognitive
Behavioural Therapy for Obesity [10]. It has three central goals, i) losing
and maintaining an appropriate weight, ii) adopting and maintaining a
lifestyle that allows for adequate weight control, and iii) developing a
stable mindset about weight control [11]. In the therapeutic process, the
therapist develops a collaborative relationship with the patient in which
the patient plays an active role in abandoning unhealthy lifestyle habits
and developing more appropriate ones that facilitate the achievement
and maintenance of a healthy weight [10]. The approach was developed
for different levels of obesity, is delivered in an individual or group
format, and includes a preparatory phase (one to two sessions) in which
the level of obesity, associated health and psychological problems are
assessed and the patient is engaged in the treatment, followed by a first
phase (16 sessions over 24 weeks) that focuses on weight loss, and a
second phase (12 sessions over 48 weeks) in which the work focuses on
weight maintenance. Program lasts 18 months [10]. The shortened and
adapted program (only 22 sessions) has also been shown to be suc-
cessful, with participants reducing their body weight by an average of
11.5 % [12].

The impact end efficacy of weight loss interventions in patients with
CKD are limited in terms of clinical effectiveness, and further research
with different approaches for weight loss are needed. To our knowledge,
there are no studies examining the effectiveness of cognitive behavioral
therapy for weight loss in patients with pre-dialysis CKD and the impact
on renal end points relevant for CKD progression. Considering the lack of
knowledge on the success of psychological interventions in weight loss
and weight maintenance process in patents with CKD, well-designed
interventional studies are needed. We adapted (shortened) the Individ-
ualized cognitive behavioural therapy for obesity management [10] and
we will test its efficacy in overweight CKD patients.

Therefore, the following research questions were identified:

i. How efficient is a cognitive behavioral intervention for obesity
management in terms of weight loss and change in proteinuria in
patients with CKD?

ii. What is the long-term efficacy of cognitive behavioral interven-
tion for obesity management in patients with CKD?

iii. Do personality traits and self-efficacy influence weight loss?

Iv. What is the impact of cognitive behavioral intervention for
obesity management on quality of life, depression and anxiety
symptoms?

The aim of our study will be to test the efficacy of a cognitive
behavioral therapy program for obesity management in patients with
CKD.

2. Materials and methods
2.1. Participants

Participants will be recruited at the outpatient nephrology clinic of
University Medical Center Ljubljana, Slovenia. The study will include 40
participants with chronic kidney disease stages 2—4 (proteinuria form).
Decision to focus on earlier stages is primarily driven by the goal of
intervening at an earlier stage of the disease and potentially slow the
progression of disease. Participants will be randomly assigned to the
intervention (20) or control (20) group with gender stratification.
Table 1 provides an overview of the inclusion and exclusion criteria. The
study will be conducted in accordance with the ethical standards of the
1964 Declaration of Helsinki and was approved by the Slovenian Med-
ical Ethical Committee (number 0120-26/2023/3). Participants will
sign an informed consent form before participating in the study. The
study has been registered at ClinicalTrials.gov under NCT05927337.
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Table 1
Study criteria.

Inclusion criteria Exclusion criteria

CKD from 2nd to 4th stage
BMI index >30 kg/m? or BMI >28
kg/m? and WC > 94 cm (men) or >
80 cm (women)
Estimated daily proteinuria >200 mg  Bioimpedance findings of low lean body
of protein per g of creatinine in the =~ mass index below that expected for age and
urine sex (or presence of any other sarcopenic
obesity criteria)
Active chronic inflammatory disease (e.g.
active vasculitis, SLE, rheumatoid arthritis)
or active cancer
Active nephrotic syndrome
NYHA grade 3 or 4 heart failure
Spontaneous weight loss of 5 % or more in
the last 6-month period
Receiving induction immunosuppression
therapy for autoimmune renal disease
Pharmacological treatment of obesity or
any other active obesity treatment
Any other clinical factor that puts the
patient at risk with regard to metabolic
stability and daily energy expenditure.

Dementia
Acute psychiatric illness or chronic, poorly
managed psychiatric illness;

Diabetes type 2 or not

CKD: chronic kidney disease, BMI: body mass index, WC: waist circumference,
SLE: Systemic lupus erythematosus, NYHA: New York Heart Association Func-
tional Classification.

2.2. Study design

This is a randomized, controlled, open- This is a randomized,
controlled, open-label trial designed to examine the effects of a cognitive
behavioral intervention for obesity management on weight loss, pro-
teinuria change, weight maintenance, other measures of metabolic
regulation, psychological aspects (depression symptoms, anxiety
symptoms, quality of life, eating disorders risk factors) and the rela-
tionship between psychological variables and the success of the cogni-
tive behavioral intervention.

After screening, recruitment, and baseline measurements, patients
will be randomized in 1:1 ratio into two groups, using sealed envelopes.
Randomization will be performed using the Clinical Trial Randomiza-
tion Tool form The National Cancer Institute’s Division of Cancer
Prevention.

Intervention group: participants will be enrolled in a 4-month pro-
gram of cognitive behavioural therapy for obesity management. The
program is described in more detail in the next section. The program
consists of 12 individual cognitive behavioral therapy sessions with
psychologist. Sessions are weekly for the first eight weeks and bi-
monthly for the next eight weeks. Participants will have their physical
parameters measured and psychological characteristics assessed at
baseline, at the end of the intervention, and three months and one year
after the end of the program. Participants will also have 3 individual
sessions with a dietician and 3 individual sessions with a kinesiologist.

Control group: participants who will have measurements and
assessment, 3 individual sessions with a dietician, and 3 individual
sessions with a kinesiologist.

This study follows the SPIRIT guidelines and reporting template
[13], that is available in supplementary material file.

2.3. Procedures

Participants will be approached in the nephrology outpatient clinic.
The study will be described, and the risks and benefits will be explained
to each participant prior to enrolment in the study. Refusal to participate
in the study will not affect further medical treatment and care. We will
explain to participants that they can stop participating at any time,
without consequences on their medical treatment and care. Principal
investigator will obtain informed consent from potential study
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participants.

We do not anticipate that participation in the study will involve risks
or significant burdens for participants. The burden is mainly time-
related, as patients in the control group will have to take time for the
assessment and measurements, which will take place four times for 60
min, and for three visits with the dietitian and kinesiologist, which will
last 45 min. Patients in the intervention group will need to make time for
the assessment, which will take place four times for 60 min, for 12 in-
dividual therapeutic sessions with the psychologist, which will last 45
min, and for three visits with the dietitian and kinesiologist, which will
last 45 min. We believe that the potential benefits for the patients
involved far outweigh the burden of participating in the study. At the
same time, we also believe that, based on the data on the safety of
lifestyle interventions known so far, the safety of participants is suffi-
ciently high or that the study intervention poses no significant health
risks. Subjects who we know are unsuitable for obesity reduction pro-
grams based on published data to date (e.g., patients with cancer, in-
flammatory diseases) will not be eligible for participation in the study
based on the above criteria. We will ensure that the sessions with the
dietitian and kinesiologist will take place on the same days as the ses-
sions with the psychologist if the patients agree. The schedule will be
individualized and adapted to fit the patient’s other commitments and
activities.

2.3.1. Study interventions and protocol

The intent of the intervention is to help patients with CKD achieve
appropriate weight management. The intervention is based on the
Individualized cognitive behavioural therapy for obesity management
[10]. A team of clinical psychologists, psychologists, medical doctors
and researchers collaborated to develop an intervention based on the
previously mentioned program. Main six modules are the same as in the
original program, we changed the duration of overall program, reduced
the number of sessions, and slightly adjusted the content, but topics are
the same as in the program by Dalle Grave et al. [10]. Table 2 shows the
main content of the program and each session.

The session structure is the same as in the original program [10]. The
duration of each session is 45 min and includes the following parts:
greeting and weighing (5 min), homework review (10 min), setting the
agenda for the session (2 min), main part of the session and setting new
homework (25 min), closing the session (3 min).

Based on individual characteristics, modules and sessions will be
flexible and tailored to the needs of the patient. Therefore, not all pa-
tients will have the same session schedule. Fig. 1 shows the planned
treatment schedule broken down by weeks and modules. The shaded
numbers represent weeks of cognitive behavioral therapy sessions.

2.3.1.1. Sessions with the dietician. In the first session, the dietitian as-
sesses the participant’s eating habits based on an interview and food
diary. He provides advice for shaping eating habits according to the
dietary guidelines for patients with CKD. Emphasis is placed on main-
taining an appropriate energy deficit; evenly distributing meals
throughout the day; adequate protein intake; regular consumption of
fruits, vegetables, and legumes; limiting salt intake; and avoiding pro-
cessed and fast foods. The patient will attend a follow-up appointment
with a dietitian in one month, at which time the dietitian will determine
the success of the intervention to date and recommend additional in-
terventions. The second follow-up appointment will take place in
another 2 months (3 months after the first appointment). The dietitian
will work with the participant to analyse the success of the intervention.
The sessions will take place in the first week, in week 5 and in week 12.

2.3.1.2. Sessions with the kinesiologist. In the first session, the kinesiol-
ogist will assess the participant’s physical fitness and ask them about
their current physical activity. In the second session, the kinesiologist
works with the patient to create an exercise plan. In the third session, the
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Table 2
Intended treatment plan and key content summary of the sessions.
Session  Module Content
1 Monitoring food intake, Introduction
physical activity, and body Cognitive behavioral therapy model
weight Real-time monitoring of food intake,
physical activity, and weekly weighing
2 Changing eating Energy intake, nutrition, and energy
deficit
Planning when, where and what to eat
Mindful eating
3 Developing an active lifestyle Encouraging physical activity
Creating more active and less
sedentary lifestyle
Cycle of change
Goal setting
4 Addressing obstacles to weight ~ Education on weight loss obstacles
loss Weigt loss obstacles questionnaire
Personal formulation of weight loss
obstacles
5 Addressing obstacles to weight ~ Changing environment
loss Reducing environmental stimuli
6 Addressing obstacles to weight Using food as reward
loss Barriers for physical activity
Problem solving
7 Addressing obstacles to weight ~ Negative automatic thoughts
loss Thinking errors
8 Addressing weight loss Unrealistic weight loss goals
dissatisfaction Dysfunctional primary goals for losing
weight
Negative body image
9 Addressing obstacles to weight ~ Weight maintenance education
maintenance Processes for weight maintenance
10 Addressing obstacles to weight Relapse prevention
maintenance Developing a weight maintenance plan
11 Addressing obstacles to weight ~ Developing a weight maintenance plan
maintenance
12 Addressing obstacles to weight ~ Conclusion
maintenance

plan is evaluated and adjusted. Sessions will take place in the first week
1, in week 5 and in week 12.

2.3.2. Primary study end points

Change in body mass index: change in body mass index between the
start of the program (baseline) and immediately after the end of the
program (4 months after the start), three months after the end of the
program (7 months after the start) and 1 year after the end of the pro-
gram (16 months after the start). Body mass index will be calculated
uszing body height and body weight according to the formula BMI = kg/
m=.

Change in proteinuria: change in proteinuria levels between the start
of the program (baseline) and immediately after the end the of program
(4 months after the start), three months after the end of the program (7
months after the start) and 1 year after the end of the program (16
months after the start). Proteinuria will be measured from urine sample.

2.3.3. Secondary study end points

Table 3 summarises when which outcomes will be measured and
assessed. Secondary biological outcomes of the study include other
measures of metabolic regulation - waist circumference, body fat, LDL
cholesterol, blood pressure, fasting blood glucose, glycated haemoglobin
(HbAlc), waist circumference and blood pressure will be measured at
the outpatient visit by a trained nurse; other parameters will be
measured from a blood sample, collected by a trained nurse. Secondary
psychological outcomes will include personality traits, depression
symptoms, anxiety symptoms, self-efficacy, quality of life and risk fac-
tors for eating disorders. Psychological assessment will be performed by
a psychologist. We will use the following questionnaires and scales:
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Week 1 2 3 4 5 6 7 8 9 (10 | 11| 12 | 13 | 14 | 15 | 16
Module 1 Monitoring food intake, physical activity and body weight

Module 2 Changing eating

Module 3 Developing an active lifestyle

Module 4 Addressing obstacles to weight loss

Module 5 Addressing weight loss dissatisfaction
Module 6 Addressing obstacles to weight maintenance

Fig. 1. Program layout.

Table 3
Study outcomes.

Body weight ~WC  Blood sample  Urinsample @ BP  SF-36v2®  BDI-II STAI BFQ EDE-Q6  GSI
Baseline (0 months) X X X X X X X X X X X
At the end of the program (4 months from baseline) X X X X X X X X X
3 months after the end (7 months from baseline) X X X X X X X X X
12 months after the end (16 months from baseline) X X X X X X X X X

WC: waist circumference, BP: blood pressure, SF-36v2®: SF-36v2® Healty outcome Survey - Generic Multidimensional Short-form Quality-of-Life Survey, BDI-II:
Beck’s Depression Inventory, STAL State-Trait Anxiety Inventory; BFQ: Big Five Questionnaire; EDE-Q 6: Eating Disorder Examination Questionnaire; GSI: General

Self-Efficacy Scale.

- Beck’s Depression Inventory BDI-II [14]: The BDI-II is used to assess
depressive symptoms in an individual. The questionnaire has a
self-report format, it includes 21 statements to which the individual
responds on a four-point scale.

- State-Trait Anxiety Inventory STAI [15]: The STAI questionnaire
includes the STAI-1 and STAI-2 formats. The STAI-1 assesses anxiety
as a state and the STAI-2 assesses anxiety as a trait - a general pre-
disposition of an individual to perceive certain situations as threat-
ening. The questionnaire has a self-report format, with 20 statements
in each format, to which the individual responds on a four-point
scale.
SF-36v2® Healty outcome Survey - Generic Multidimensional Short-
form Quality-of-Life Survey [16]: The SF-36v2 is a generic quality of
life questionnaire used to assess eight domains of health, which can
be grouped into two components - physical and mental health. The
questionnaire has a self-report format, comprising 36 statements,
each of which is answered on a three- or five-point scale.

Eating Disorder Examination Questionnaire EDE-Q 6 [17]: The

questionnaire assesses behaviours and attitudes related to eating

disorders in the past 28 days. The questionnaire has a self-report
format, comprising 28 statements to which the individual responds
on a seven-point scale.

Big Five Questionnaire BFQ [18]: The questionnaire assesses the five

big personality factors - energy, agreeableness, conscientiousness,

emotional stability and openness, each of the factors is divided into
two sub-factors, and the questionnaire also includes a social desir-
ability scale. The questionnaire has a self-report format, comprising

132 statements to which the individual responds on a five-point

scale.

General Self-Efficacy Scale GSE [19]: The scale is designed to assess

optimistic beliefs about oneself to cope with life’s challenges. The

questionnaire has a self-report format, comprising 10 statements to
which the individual responds on a four-point scale.

2.3.4. Statistical methods including sample size calculation

The sample size was calculated using G*Power software, version 3.1;
[20], based on the results of the study by Ferndndez-Ruiz et al. [21],
calculated on the size of the effect of weight reduction and the expected

variability of this parameter. The alpha error probability was set to 0.05,
the 1-beta error probability to 0.89, while the effect size was taken from
the previously mentioned study (0.56). A sample size of 34 participants
was calculated. Considering an attrition rate of 20 %, a total number of
40 participants is required, with 20 participants assigned to each group.
Analyses will be conducted according to the intention-to-treat principle.

SPSS software, version 29 (SPSS, Inc., Chicago, IL, United States) will
be used for all calculations. Data will be presented with mean + stan-
dard deviation and 95 % confidence interval, where applicable.
Normality will be tested using the Shapiro-Wilk test and an additional
Q- Q-plot visual inspection. To determine group differences in clinical
and demographic variables, t tests or Mann-Whitney tests will be used.
Correlations and linear regression will also be calculated and analysed.
Main effects will be analysed using a mixed general linear model (GLM),
with group (intervention and control) and time point (baseline and after
4 months) as factors. After determining the interaction effect, a sec-
ondary analysis will be used to determine the time effect in both groups.
In addition, the magnitude of the effect for the dependent variables will
be determined using partial eta squared (n2). Statistical significance will
be set at values of p < 0.05.

As for missing data, we will do our best to avoid missing data. Data
will be collected very carefully. Psychological assessments will be done
individually, psychologists will review the questionnaires when they are
fully completed. Participants will be reminded in advance to collect
blood and urine samples, and we will try to balance this with patients’
other commitments and activities, and on days with other appointments,
so that it is not an additional burden for them.

3. Discussion

The presented study will be the first randomized controlled inter-
vention using cognitive behavioral therapy to manage obesity and
proteinuria in patients with CKD. By testing the potential beneficial ef-
fect of a non-pharmacological intervention, we will address a significant
risk factor in CKD. We hypothesize that after the intervention, the
intervention group will lose significantly more weight compared to the
control group, significantly reduce proteinuria levels, and achieve a
clinically meaningful effect size in the areas of weight loss, reduced
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proteinuria levels, weight maintenance, quality of life, depression, and
anxiety symptoms compared to the control group. Interventions for
weight management in CKD have limited and unclear effects on weight
loss and proteinuria [5]. Therefore, there is a need for studies exploring
new approaches to weight management in CKD, as obesity is a major risk
for the onset of CKD and its progression to end-stage disease.

Current obesity management approaches (biomedical approaches,
behavioral treatment, bariatric surgery) have some drawbacks, such as
high dropout rates and poor long-term weight maintenance, and bar-
iatric surgery is indicated only for a small group of patients. All ap-
proaches overlook the role of cognitive processes in the weight loss
process [10]. Cognitive processes play an important role in eating be-
haviors and obesity management [7,10,22]. Cognitive processes are an
essential component of cognitive behavioral therapy. Recent
meta-analyses show that cognitive behavioral therapy is an effective
approach for successful weight loss and maintenance of lost weight [8,9,
23].

None of the studies conducted to date examined the efficacy of
cognitive behavioral therapy for weight management in patients with
pre-dialysis CKD. With this in mind, it is reasonable to investigate the
efficacy of cognitive behavioral therapy for obesity management in a
group of patients with CKD. In our research protocol we will address the
unanswered questions by implementing cognitive behavioral therapy in
the management of obesity and proteinuria in patients with CKD. Based
on our findings, we could develop recommendations and protocols
aimed at improving lifestyle and addressing obesity risk factors in CKD
progression. Psychological interventions could become part of a stan-
dard treatment approach for patients with early-stage CKD. If our hy-
potheses are confirmed, we may offer an evidence-based improvement
in non-pharmacological treatment of CKD.
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