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ABSTRACT  29 

Introduction 30 

Glucomannan (GNN), a water-soluble dietary fiber derived from the plant 31 

Amorphophallus konjac, is marketed for weight reduction. The exact mechanisms by 32 

which GNN might exert its actions are unclear. However, it has been shown that 33 

GNN slows gastric emptying by forming a viscous gel of large volume, which 34 

increases the feeling of satiety. Current evidence on the effectiveness of GNN for 35 

weight reduction is sparse, and well-designed trials performed in children are 36 

needed to assess the efficacy of this modality. We aim to systematically evaluate the 37 

efficacy of GNN consumption for the management of overweight and obesity in 38 

children.  39 

 40 

Methods and analysis 41 

Children aged 6 to 17 years with overweight and obesity (based on the WHO 42 

growth criteria) will be randomly assigned to receive GNN or placebo 43 

(maltodextrin) (both at a dose of 3 g/day) for 3 months and will be followed up for 3 44 

months. Prior to the intervention, all children will receive dietetic advice, and they 45 

will be encouraged to engage in physical activity. The primary outcome measure 46 

will be the BMI-for-age z-score difference between the groups at the end of the 47 

intervention. 48 

 49 

Ethics and Dissemination  50 

The study was approved by the Ethics Committee of the Medical University of 51 

Warsaw. The findings of this trial will be submitted to a peer-reviewed journal 52 

(pediatric, nutrition, or gastroenterology). Abstracts will be submitted to relevant 53 

national and international conferences.  54 

 55 

Trial registration: 56 

ClinicalTrials.gov: NCT02280772 57 

Protocol ver.1 19.11.2014  58 

 59 
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STRENGTHS AND LIMITATIONS OF THIS STUDY 61 

• This randomized, double-blind, placebo-controlled trial will help to resolve the 62 

uncertainty regarding the role of glucomannan (GNN), a water-soluble dietary 63 

fiber derived from the plant Amorphophallus konjac, if any, in the management of 64 

children with overweight and obesity, one of the most common problems 65 

worldwide.  66 

• This study will be performed at a research center with experience in conducting 67 

independent, investigator-initiated, randomized controlled trials.  68 

• The study is a single-center study. GNN is not available worldwide. The 69 

generalizability of the study findings will depend on the setting.  70 

 71 

 72 
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INTRODUCTION 74 

Background and rationale 75 

Obesity is a major global health challenge[1], and there is continuous research 76 

directed at identifying interventions that will effectively help in body mass 77 

reduction. The current recommendations for weight management offer 78 

comprehensive lifestyle interventions, including counseling and education, aimed at 79 

reducing weight[2]. However, in clinical practice, patients have difficulty complying 80 

with these lifestyle interventions. The lack of an effective standard care for 81 

overweight and obese children stimulates research for supportive modalities[3]. 82 

 83 

In many countries, glucomannan (GNN), a water-soluble dietary fiber derived from 84 

the plant Amorphophallus konjac, is marketed for weight reduction. The exact 85 

mechanisms by which GNN might exert its actions are unclear. However, it has been 86 

shown that GNN slows gastric emptying by forming a viscous gel of large volume, 87 

which increases the feeling of satiety[4, 5].  88 

 89 

Recently, we carried out a systematic review of randomized controlled trials (RCTs) 90 

to evaluate the effects of GNN on body weight and body mass index (BMI) in 91 

otherwise healthy overweight or obese children and adults. Limited data suggest 92 

that, in the short term, GNN has the potential to reduce body weight, but not BMI, in 93 

adults. Data in children were too limited to allow one to draw any conclusions. The 94 

overall quality of the trials was moderate, with small study groups and short times 95 

for the intervention and follow-up[6]. Considering that current evidence on the 96 

effectiveness of GNN in children is sparse, well-designed RCTs performed in 97 

children are needed to assess the efficacy of this modality.  98 

 99 

Study objective 100 

The aim of the study is to determine the effectiveness of GNN administration on 101 

body weight and BMI of overweight and obese children.  102 

 103 

METHODS  104 

Study design/setting 105 

This study is designed as a parallel group, superiority, randomized, double-blind, 106 

placebo-controlled, single-center trial, with allocation 1:1. The recruitment of the 107 

study subjects will take place in the Department of Paediatrics, The Medical 108 

University of Warsaw, Poland (academic hospital).  109 

  110 

Inclusion/exclusion criteria  111 

At randomization, children eligible for the trial must comply with all of the following 112 

inclusion criteria:  113 

• age 6-17 years;  114 

• overweight or obesity based on the WHO growth charts/references (>+1 115 

standard deviation [SD] or >+2 SD, respectively) 116 

 117 

Exclusion criteria are as follows:  118 

• drug therapy for a chronic disease (including drugs that influence appetite or 119 

body weight); 120 
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• type 1 or 2 diabetes; 121 

• history of surgical treatment of obesity;  122 

• participation in another program for treating obesity during the project and/or 3 123 

months prior to recruitment;  124 

• secondary causes of obesity;  125 

• pregnancy. 126 

 127 

Intervention  128 

A summary of the trial is presented in Table 1. Eligible children will be randomly 129 

assigned to receive GNN or a comparable placebo (maltodextrin). Both products will 130 

be administered orally, at a dose of 3 g/d, for 3 months. Patients will be followed-up 131 

for the next 3 months to assess the retention of a possible effect.  132 

 133 

The choice of maltodextrin as a placebo is based on the results of our systematic 134 

review[6] and a previous RCT carried out by our team[7].  135 

 136 

The dose of GNN was based on the results of the systematic review by Sood et al.[8], 137 

which showed that a daily dose of 2-3 g was usually prescribed. In our systematic 138 

review[6], the only RCT performed in children showed no effect of GNN use (2 139 

g/day) for 2 months. Therefore, we decided to use a dosage of GNN of 3 g/day (in 140 

three divided doses) for 12 weeks. The planned duration of the administration was 141 

based on the minimal time of an intervention for inclusion in the Cochrane 142 

Collaboration systematic review of interventions for treating obesity in children[9].  143 

 144 

Both GNN and the placebo will be prepared by the hospital pharmacy in identical 145 

sachets. The contents of each sachet will need to be dissolved in water (approx. 200 146 

ml). The administration of study products will start after a consultation with a 147 

dietitian (within 1 week after the enrollment visit).  148 

 149 

The research team will monitor the study for acceptance of the study products and 150 

adverse events. If needed, discontinuation or modification of the treatment may be 151 

considered at the discretion of the physician.  152 

 153 

A face-to-face adherence discussion will take place at the initial visit and at each 154 

study visit thereafter, emphasizing the importance of following study guidelines and 155 

the instructions about taking the study product. Participants will be asked to bring 156 

all remaining sachets (empty, half-empty, full) to each visit. To enhance validity of 157 

the data, sachets will be counted at each study visit. We will calculate the percentage 158 

adherence to therapy, based on the number of sachets consumed vs. anticipated 159 

sachet consumption.  160 

 161 

Both groups will receive the same concomitant care.  162 

1. Children and their caregivers will receive individually suited dietary advice 163 

based on the national daily allowances and physical activity levels. A dietician 164 

will perform a qualitative and quantitative analysis of the child’s food intake, 165 

based on a 3-day food record (over 2 weekdays and 1 weekend day). This will be 166 

Page 5 of 17

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 9, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
13 A

p
ril 2015. 

10.1136/b
m

jo
p

en
-2014-007244 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review
 only

 6

then reviewed using the computer software DIETA 5.0; www.izz.waw.pl (2011, 167 

Warsaw, Poland). The Nutrition Standards for the Polish population will be used 168 

to calculate energy needs, considering the subject’s age, sex, and level of physical 169 

activity[10]. No specific dietary plan, including calorie-restriction diets, will be 170 

prescribed. The consultation with a dietician is planned at the beginning of the 171 

study, at week 12, and at week 24.  172 

2. All participants, at each program visit, will be encouraged to be physically active 173 

(with a goal of more than 60 min a day of a moderate-to-vigorous physical 174 

activity). However, otherwise, no specific physical activity plan will be advised. 175 

3. Children and parents will be advised to limit sedentary/screen time to ≤ 2 hours 176 

a day[2]. 177 

 178 

Follow-up 179 

All study participants will be followed up for the duration of the intervention (3 180 

months) and then for an additional 3 months.  181 

 182 

Outcomes 183 

The primary outcome measure will be the BMI-for-age z-score difference (baseline 184 

versus end of the intervention) between the GNN and placebo groups at 12 weeks. 185 

According to Must and Anderson[11], this measure can be appropriately used as a 186 

comparison between group means and as a model of longitudinal weight trajectories.  187 

 188 

BMI will be computed by dividing weight (kg) by height squared (m2). The BMI-for-189 

age z-score is the number of standard deviations by which the BMI in a child differs 190 

from the mean BMI of children of the same age and gender. It will be computed 191 

using the WHO AnthroPlus software v1.04. Body weight and height measurements 192 

will be obtained at the hospital at every study visit. Body weight (kg) will be 193 

measured using the Radwag digital scale to the nearest 0.1 kg without shoes, in light 194 

indoor clothing. Standing height (cm) will be measured using a stadiometer Holtain 195 

Ltd., to the nearest 0.1 cm, barefoot and the head positioned in the Frankfurt 196 

horizontal plane. For all measurements, we will ask the participants to visit a toilet 197 

before measurements. 198 

 199 

The secondary outcome measures will include the following:  200 

• Body composition. Whole body fat, central body fat, fat-free mass (grams).  201 

This outcome will be assessed by a dual energy X-ray absorption (DXA) 202 

technology, which is a valid and reliable methodology for quantifying body 203 

fat[12]. Participants will be positioned on the scanner table using standard 204 

procedures and total body cuts will be positioned as per standard manufacturer 205 

specifications. DXA scans will be performed at the baseline visit, and after the 206 

intervention period (week 13), using Lunar Prodigy (GE Healthcare, Little 207 

Chalfont, Buckinghamshire, UK) in the Department of Medical Imaging at the 208 

Children’s Memorial Health Institute.  209 

• Change in BMI-for-age z-score between 0 and 24 weeks. 210 

• Proportion of participants with dyslipidemia from baseline to week 12 and week 24 (mean 211 

change, SD). 212 
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• Proportion of participants with impaired fasting plasma glucose (FPG), from baseline to 213 

week 12 and week 24 (mean change, SD). 214 

Lipids (total cholesterol, high-density lipoprotein cholesterol, low-density 215 

lipoprotein cholesterol, and triglycerides in mg/dL) and fasting plasma glucose 216 

will be obtained at the baseline visit, at week 12, and at week 24 following an 217 

overnight fast in all participants with the use of standard methods at the hospital 218 

laboratory of the Medical University of Warsaw. 219 

• Energy intake (kJ/d) at baseline and at week 12, week 24.  220 

Assessment will be based on self-written, 3-day food records (reviewed by a 221 

dietitian using the computer software DIETA 5.0; www.izz.waw.pl (2011, 222 

Warsaw, Poland)  223 

• Physical activity (h/w) at baseline and at week 12.  224 

Physical activity will be assessed by the use of an accelerometer (Actigraph 225 

wGT3X-BT). Data will be analyzed using Actilife software (v.6; Actigraph). 226 

• Adverse events (participants will be encouraged to report all possible adverse 227 

outcomes). 228 

 229 

Sample size calculation 230 

The primary endpoint is the difference in BMI-for-age z-scores between groups. 231 

Considering data from the literature[13], we assumed that the mean difference 232 

would be the value 0.17, with a standard deviation of 0.267. To detect this difference, 233 

with a power of 80% and a significance level of 5% and taking into account that 20% 234 

of the patients will be lost to follow up, we calculated that 48 patients will be needed 235 

to be studied in each group. The sample size calculation was performed using 236 

StatsDirect Ltd. StatsDirect statistical software (http://www.statsdirect.com. 237 

England: StatsDirect Ltd. 2013). 238 

 239 

Recruitment 240 

Participants will be recruited at the Department of Paediatrics. We will advertise our 241 

study among primary care physicians, targeting health care providers.  242 

 243 

Our team has conducted a similar RCT, which enrolled 97 children over 23 244 

months[7]. As the inclusion criteria are similar, we estimate 2 years will be sufficient 245 

for patient enrollment, and a further 3 months for data analysis. No incentives will be 246 

provided for study enrollment.   247 

 248 

Sequence generation  249 

Participants will be randomly assigned to either GNN or placebo groups with a 1:1 250 

allocation by using a computer-generated randomization schedule stratified by 251 

gender and age (6 to 11 years, middle childhood; 12 to 17 years, early 252 

adolescence)[14] using permuted blocks of random sizes (the block size will be 253 

concealed until the end of the study). The randomization list will be developed by an 254 

independent investigator with no clinical involvement in the conduct of the trial. 255 

 256 

Allocation concealment  257 
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Allocation concealment will be ensured using opaque, sealed, numbered envelopes. 258 

The study products will be weighed, packaged, and signed by consecutive numbers 259 

according to the randomization list by the hospital pharmacy at the Medical 260 

University of Warsaw by independent personnel not involved in the conduct of the 261 

trial. The randomization sequence and codes will be secured until all participants 262 

have been recruited into the trial and all data have been analyzed.  263 

 264 

Blinding  265 

The study products (GNN and placebo) will be similar in terms of texture, smell, and 266 

color, and they will be packaged in identical sachets by the hospital pharmacy. All 267 

participants and investigators will be blinded to the assigned treatment throughout 268 

the study. Unblinding will occur after the final data analysis.  269 

 270 

Statistical analysis 271 

All analysis will be conducted on an intention-to-treat basis, including all patients in 272 

the groups to which they are randomized for whom outcomes will be available 273 

(including dropouts and withdrawals). Descriptive statistics will be used to 274 

summarize baseline characteristics. The Student t -test will be used to compare mean 275 

values of continuous variables approximating a normal distribution. For non-276 

normally distributed variables, the Mann–Whitney U test will be used. The X2 test or 277 

Fisher exact test will be used, as appropriate, to compare percentages. The same 278 

computer software will be used to calculate the relative risk (RR), number needed to 279 

treat (NNT), and median difference (MD), all with a 95% CI. The difference between 280 

study groups will be considered significant when the P value is <0.05, when the 95% 281 

CI for RR does not include 1.0, or when the 95% CI for mean difference does not 282 

include 0. All statistical tests will be two tailed and performed at the 5% level of 283 

significance.  284 

 285 

Ethics  286 

The study protocol and the template consent forms were reviewed and approved of 287 

by the Ethics Committee of the Medical University of Warsaw. An informed written 288 

consent form will be signed by a parent or legal guardian (and patients ≥16 years) 289 

prior to the study enrollment. Any modifications to the protocol, which may impact 290 

the conduct of the study, potential benefits to the patients, or patient safety, 291 

including changes to the study design, will be reported to the Ethics Committee for 292 

all necessary amendments. All study-related information will be stored securely at 293 

the study site in locked cabinets, in an area with limited access (databases will be 294 

secured with a password-protected access system).   295 

Dissemination  296 

The findings of this RCT will be submitted to a peer-reviewed journal (pediatric, 297 

nutrition, or gastroenterology). Abstracts will be submitted to relevant national and 298 

international conferences.  299 

 300 

CONCLUSIONS  301 

The effectiveness of GNN for the management of overweight and obesity in children 302 

is still under discussion. A definitive answer has not yet been provided. Our study, 303 
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carried out at a research center with experience in conducting independent, 304 

investigator-initiated, randomized controlled trials, intends to address a gap in the 305 

field and tests the effectiveness of GNN for reducing body weight in overweight and 306 

obese children.  307 
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Table 1. Summary of the trial 324 

 At enrollment Randomization  Post-allocation 

Time-point  Start Wk 6 Wk 12 Wk 13 Wk 18 Wk 24 

Enrollment        

Eligibility screen +       

Informed consent +       

Randomization  +      

Product dispensation   + +     

Interventions (week 0 – week 12)        

Follow–up (week 13 – week 24)        

Assessments        

Anthropometry  + + + +  + + 

Body composition (DXA measurement) +    +   

3-day food record +   +   + 

Dietician’s assessment +   +   + 

Physical activity assessment +   +    

Lipids and fasting plasma glucose +   +   + 

Return of unused study products   + +    

Adverse events   + + +    

  325 
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and 

related documents* 

Section/item Item
No 

Description Page 

Administrative information  

Title 1 Descriptive title identifying the study design, population, interventions, 

and, if applicable, trial acronym 

1 

Trial registration 2a Trial identifier and registry name. If not yet registered, name of 

intended registry 

2 

2b All items from the World Health Organization Trial Registration Data 

Set 

 

Protocol version 3 Date and version identifier 2 

Funding 4 Sources and types of financial, material, and other support 9 

Roles and 

responsibilities 

5a Names, affiliations, and roles of protocol contributors 1; 9 

5b Name and contact information for the trial sponsor - 

 5c Role of study sponsor and funders, if any, in study design; collection, 

management, analysis, and interpretation of data; writing of the report; 

and the decision to submit the report for publication, including whether 

they will have ultimate authority over any of these activities 

 

 5d Composition, roles, and responsibilities of the coordinating centre, 

steering committee, endpoint adjudication committee, data 

management team, and other individuals or groups overseeing the 

trial, if applicable (see Item 21a for data monitoring committee) 

 

Introduction    

Background and 

rationale 

6a Description of research question and justification for undertaking the 

trial, including summary of relevant studies (published and 

unpublished) examining benefits and harms for each intervention 

4 

 6b Explanation for choice of comparators 5 

Objectives 7 Specific objectives or hypotheses 4 

Trial design 8 Description of trial design including type of trial (eg, parallel group, 

crossover, factorial, single group), allocation ratio, and framework (eg, 

superiority, equivalence, noninferiority, exploratory) 

4 
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Methods: Participants, interventions, and outcomes  

Study setting 9 Description of study settings (eg, community clinic, academic hospital) 

and list of countries where data will be collected. Reference to where 

list of study sites can be obtained 

4, 7 

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility 

criteria for study centres and individuals who will perform the 

interventions (eg, surgeons, psychotherapists) 

4, 5 

Interventions 11a Interventions for each group with sufficient detail to allow replication, 

including how and when they will be administered 

4,5 

11b Criteria for discontinuing or modifying allocated interventions for a 

given trial participant (eg, drug dose change in response to harms, 

participant request, or improving/worsening disease) 

n/a 

11c Strategies to improve adherence to intervention protocols, and any 

procedures for monitoring adherence (eg, drug tablet return, 

laboratory tests) 

5 

11d Relevant concomitant care and interventions that are permitted or 

prohibited during the trial 

4, 5 

Outcomes 12 Primary, secondary, and other outcomes, including the specific 

measurement variable (eg, systolic blood pressure), analysis metric 

(eg, change from baseline, final value, time to event), method of 

aggregation (eg, median, proportion), and time point for each 

outcome. Explanation of the clinical relevance of chosen efficacy and 

harm outcomes is strongly recommended 

6, 7 

Participant 

timeline 

13 Time schedule of enrolment, interventions (including any run-ins and 

washouts), assessments, and visits for participants. A schematic 

diagram is highly recommended (see Figure) 

Fig.1; 7 

Sample size 14 Estimated number of participants needed to achieve study objectives 

and how it was determined, including clinical and statistical 

assumptions supporting any sample size calculations 

7 

Recruitment 15 Strategies for achieving adequate participant enrolment to reach 

target sample size 

7 

Methods: Assignment of interventions (for controlled trials)  

Allocation:    

Sequence 

generation 

16a Method of generating the allocation sequence (eg, computer-

generated random numbers), and list of any factors for stratification. 

To reduce predictability of a random sequence, details of any planned 

restriction (eg, blocking) should be provided in a separate document 

that is unavailable to those who enrol participants or assign 

interventions 

7 
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Allocation 

concealment 

mechanism 

16b Mechanism of implementing the allocation sequence (eg, central 

telephone; sequentially numbered, opaque, sealed envelopes), 

describing any steps to conceal the sequence until interventions are 

assigned 

7/8 

Implementation 16c Who will generate the allocation sequence, who will enrol participants, 

and who will assign participants to interventions 

8 

Blinding 

(masking) 

17a Who will be blinded after assignment to interventions (eg, trial 

participants, care providers, outcome assessors, data analysts), and 

how 

8 

 17b If blinded, circumstances under which unblinding is permissible, and 

procedure for revealing a participant’s allocated intervention during 

the trial 

8 

Methods: Data collection, management, and analysis  

Data collection 

methods 

18a Plans for assessment and collection of outcome, baseline, and other 

trial data, including any related processes to promote data quality (eg, 

duplicate measurements, training of assessors) and a description of 

study instruments (eg, questionnaires, laboratory tests) along with 

their reliability and validity, if known. Reference to where data 

collection forms can be found, if not in the protocol 

- 

 18b Plans to promote participant retention and complete follow-up, 

including list of any outcome data to be collected for participants who 

discontinue or deviate from intervention protocols 

- 

Data 

management 

19 Plans for data entry, coding, security, and storage, including any 

related processes to promote data quality (eg, double data entry; 

range checks for data values). Reference to where details of data 

management procedures can be found, if not in the protocol 

8 

Statistical 

methods 

20a Statistical methods for analysing primary and secondary outcomes. 

Reference to where other details of the statistical analysis plan can be 

found, if not in the protocol 

8 

 20b Methods for any additional analyses (eg, subgroup and adjusted 

analyses) 

- 

 20c Definition of analysis population relating to protocol non-adherence 

(eg, as randomised analysis), and any statistical methods to handle 

missing data (eg, multiple imputation) 

- 

Methods: Monitoring  

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role 

and reporting structure; statement of whether it is independent from 

the sponsor and competing interests; and reference to where further 

details about its charter can be found, if not in the protocol. 

Alternatively, an explanation of why a DMC is not needed 

- 
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 21b Description of any interim analyses and stopping guidelines, including 

who will have access to these interim results and make the final 

decision to terminate the trial 

- 

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and 

spontaneously reported adverse events and other unintended effects 

of trial interventions or trial conduct 

7 

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and 

whether the process will be independent from investigators and the 

sponsor 

- 

Ethics and dissemination  

Research ethics 

approval 

24 Plans for seeking research ethics committee/institutional review board 

(REC/IRB) approval 

8 

Protocol 

amendments 

25 Plans for communicating important protocol modifications (eg, 

changes to eligibility criteria, outcomes, analyses) to relevant parties 

(eg, investigators, REC/IRBs, trial participants, trial registries, journals, 

regulators) 

 

Consent or assent 26a Who will obtain informed consent or assent from potential trial 

participants or authorised surrogates, and how (see Item 32) 

8 

 26b Additional consent provisions for collection and use of participant data 

and biological specimens in ancillary studies, if applicable 

 

Confidentiality 27 How personal information about potential and enrolled participants will 

be collected, shared, and maintained in order to protect confidentiality 

before, during, and after the trial 

8 

Declaration of 

interests 

28 Financial and other competing interests for principal investigators for 

the overall trial and each study site 

9 

Access to data 29 Statement of who will have access to the final trial dataset, and 

disclosure of contractual agreements that limit such access for 

investigators 

- 

Ancillary and 

post-trial care 

30 Provisions, if any, for ancillary and post-trial care, and for 

compensation to those who suffer harm from trial participation 

 

Dissemination 

policy 

31a Plans for investigators and sponsor to communicate trial results to 

participants, healthcare professionals, the public, and other relevant 

groups (eg, via publication, reporting in results databases, or other 

data sharing arrangements), including any publication restrictions 

8 

 31b Authorship eligibility guidelines and any intended use of professional 

writers 

- 

 31c Plans, if any, for granting public access to the full protocol, participant-

level dataset, and statistical code 

 

Page 16 of 17

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 9, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
13 A

p
ril 2015. 

10.1136/b
m

jo
p

en
-2014-007244 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review
 only

 5

Appendices    

Informed consent 

materials 

32 Model consent form and other related documentation given to 

participants and authorised surrogates 

In polish 

 language 

Biological 

specimens 

33 Plans for collection, laboratory evaluation, and storage of biological 

specimens for genetic or molecular analysis in the current trial and for 

future use in ancillary studies, if applicable 

 

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 

Explanation & Elaboration for important clarification on the items. Amendments to the 

protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT 

Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” 

license. 
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ABSTRACT  29 

Introduction 30 

Glucomannan (GNN), a water-soluble dietary fiber derived from the plant 31 

Amorphophallus konjac, is marketed for weight reduction. The exact mechanisms by 32 

which GNN might exert its actions are unclear. However, it has been shown that 33 

GNN slows gastric emptying by forming a viscous gel of large volume, which 34 

increases the feeling of satiety. Current evidence on the effectiveness of GNN for 35 

weight reduction is sparse, and well-designed trials performed in children are 36 

needed to assess the efficacy of this modality. We aim to systematically evaluate the 37 

efficacy of GNN consumption for the management of overweight and obesity in 38 

children.  39 

 40 

Methods and analysis 41 

Children aged 6 to 17 years with overweight and obesity (based on the WHO 42 

growth criteria) will be randomly assigned to receive GNN or placebo 43 

(maltodextrin) (both at a dose of 3 g/day) for 3 months and will be followed up for 3 44 

months. Prior to the intervention, all children will receive dietetic advice, and they 45 

will be encouraged to engage in physical activity. The primary outcome measure 46 

will be the BMI-for-age z-score difference between the groups at the end of the 47 

intervention. 48 

 49 

Ethics and Dissemination  50 

The study was approved by the Ethics Committee of the Medical University of 51 

Warsaw. The findings of this trial will be submitted to a peer-reviewed journal 52 

(pediatric, nutrition, or gastroenterology). Abstracts will be submitted to relevant 53 

national and international conferences.  54 

 55 

Trial registration: 56 

ClinicalTrials.gov: NCT02280772 57 

Protocol ver. 2 26.01.2015  58 

 59 

  60 
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STRENGTHS AND LIMITATIONS OF THIS STUDY 61 

• This randomized, double-blind, placebo-controlled trial will help to resolve the 62 

uncertainty regarding the role of glucomannan (GNN), a water-soluble dietary 63 

fiber derived from the plant Amorphophallus konjac, if any, in the management of 64 

children with overweight and obesity, one of the most common problems 65 

worldwide.  66 

• This study will be performed at a research center with experience in conducting 67 

independent, investigator-initiated, randomized controlled trials.  68 

• The study is a single-center study. GNN is not available worldwide. The 69 

generalizability of the study findings will depend on the setting. 70 

• The dosing of GNN is not clearly established.   71 

• There is no long-term follow-up. 72 

 73 

 74 

  75 
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INTRODUCTION 76 

Background and rationale 77 

Obesity is a major global health challenge,[1] and there is continuous research 78 

directed at identifying interventions that will effectively help in body mass 79 

reduction. The current recommendations for weight management offer 80 

comprehensive lifestyle interventions, including counseling and education, aimed at 81 

reducing weight.[2] However, in clinical practice, patients have difficulty complying 82 

with these lifestyle interventions. The lack of an effective standard care for 83 

overweight and obese children stimulates research for supportive modalities.[3] 84 

 85 

In many countries, glucomannan (GNN), a water-soluble dietary fiber derived from 86 

the plant Amorphophallus konjac, is marketed for weight reduction. The exact 87 

mechanisms by which GNN might exert its actions are unclear. However, it has been 88 

shown that GNN slows gastric emptying by forming a viscous gel of large volume, 89 

which increases the feeling of satiety.[4, 5]  90 

 91 

Recently, we carried out a systematic review of randomized controlled trials (RCTs) 92 

to evaluate the effects of GNN on body weight and body mass index (BMI) in 93 

otherwise healthy overweight or obese children and adults.  Limited data suggest 94 

that, in the short term, GNN has the potential to reduce body weight, but not BMI, in 95 

adults. Data in children were too limited to allow one to draw any conclusions. The 96 

overall quality of the trials was moderate, with small study groups and short times 97 

for the intervention and follow-up.[6] Earlier systematic review, however including 98 

only RCTs carried out in adults, revealed a non-significant difference in weight loss 99 

between GNN and placebo groups.[7] Considering that current evidence on the 100 

effectiveness of GNN in children is sparse, well-designed RCTs performed in 101 

children are needed to assess the efficacy of this modality.  102 

 103 

Study objective 104 

The aim of the study is to determine the effectiveness of GNN administration on 105 

body weight and BMI of overweight and obese children.  106 

 107 

METHODS  108 

Study design/setting 109 

This study is designed as a parallel group, superiority, randomized, double-blind, 110 

placebo-controlled, single-center trial, with allocation 1:1. The recruitment of the 111 

study subjects will take place in the Department of Paediatrics, The Medical 112 

University of Warsaw, Poland (academic hospital).  113 

  114 

Inclusion/exclusion criteria  115 

At randomization, children eligible for the trial must comply with all of the following 116 

inclusion criteria:  117 

• age 6-17 years;  118 

• overweight or obesity based on the WHO growth charts/references (>+1 119 

standard deviation [SD] or >+2 SD, respectively) 120 

 121 

Exclusion criteria are as follows:  122 
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• drug therapy for a chronic disease (including drugs that influence appetite or 123 

body weight); 124 

• type 1 or 2 diabetes; 125 

• history of surgical treatment of obesity;  126 

• participation in another program for treating obesity during the project and/or 3 127 

months prior to recruitment;  128 

• secondary causes of obesity;  129 

• pregnancy. 130 

 131 

Intervention  132 

A summary of the trial is presented in Table 1. Eligible children will be randomly 133 

assigned to receive GNN or a comparable placebo (maltodextrin). Both products will 134 

be administered orally, at a dose of 3 g/d, for 3 months. Patients will be followed-up 135 

for the next 3 months to assess the retention of a possible effect.  136 

 137 

The choice of maltodextrin as a placebo is based on the results of our systematic 138 

review and a previous RCT carried out by our team.[7,8]  139 

 140 

The dose of GNN was based on the results of the systematic review by Sood et al.,[9] 141 

which showed that a daily dose of 2-3 g was usually prescribed. In our systematic 142 

review,[7] the only RCT performed in children showed no effect of GNN use (2 143 

g/day) for 2 months. Therefore, we decided to use a dosage of GNN of 3 g/day (in 144 

three divided doses) for 12 weeks. The planned duration of the administration was 145 

based on the minimal time of an intervention for inclusion in the Cochrane 146 

Collaboration systematic review of interventions for treating obesity in children.[10]  147 

 148 

Both GNN and the placebo will be manufactured and supplied by Dicofarm SpA 149 

(Rome, Italy) as capsules in identical packing. The manufacturer had no role in the 150 

conception or design of the study, and will have no role in the conduct of the study, 151 

or in the analysis or interpretation of the data. The administration of study products 152 

will start after a consultation with a dietitian (within 1 week after the enrollment 153 

visit).  154 

 155 

The research team will monitor the study for acceptance of the study products and 156 

adverse events. If needed, discontinuation or modification of the treatment may be 157 

considered at the discretion of the physician.  158 

 159 

A face-to-face adherence discussion will take place at the initial visit and at each 160 

study visit thereafter, emphasizing the importance of following study guidelines and 161 

the instructions about taking the study product. Participants will be asked to bring 162 

all remaining capsules to each visit. To enhance validity of the data, capsules will be 163 

counted at each study visit. We will calculate the percentage adherence to therapy, 164 

based on the number of capsules consumed vs. anticipated capsules consumption.  165 

 166 

Both groups will receive the same concomitant care.  167 
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1. Children and their caregivers will receive individually suited dietary advice 168 

based on the national daily allowances and physical activity levels. A dietician 169 

will perform a qualitative and quantitative analysis of the child’s food intake, 170 

based on a 3-day food record (over 2 weekdays and 1 weekend day). This will be 171 

then reviewed using the computer software DIETA 5.0; www.izz.waw.pl (2011, 172 

Warsaw, Poland). The Nutrition Standards for the Polish population will be used 173 

to calculate energy needs, considering the subject’s age, sex, and level of physical 174 

activity.[11] No specific dietary plan, including calorie-restriction diets, will be 175 

prescribed. The consultation with a dietician is planned at the beginning of the 176 

study, at week 12, and at week 24.  177 

2. All participants, at each program visit, will be encouraged to be physically active 178 

(with a goal of more than 60 min a day of a moderate-to-vigorous physical 179 

activity). However, otherwise, no specific physical activity plan will be advised. 180 

3. Children and parents will be advised to limit sedentary/screen time to ≤ 2 hours 181 

a day.[2] 182 

 183 

At entry, maturity stage will be assessed according to the criteria of Tanner for 184 

secondary sexual characteristics.  185 

 186 

Follow-up 187 

All study participants will be followed up for the duration of the intervention (3 188 

months) and then for an additional 3 months.  189 

 190 

Criteria for discontinuing interventions 191 

Participants may discontinue trial at their request or upon the occurrence of serious 192 

adverse events. 193 

 194 

Outcomes 195 

The primary outcome measure will be the BMI-for-age z-score difference (baseline 196 

versus end of the intervention) between the GNN and placebo groups at 12 weeks. 197 

According to Must and Anderson,[12] this measure can be appropriately used as a 198 

comparison between group means and as a model of longitudinal weight trajectories.  199 

 200 

BMI will be computed by dividing weight (kg) by height squared (m2). The BMI-for-201 

age z-score is the number of standard deviations by which the BMI in a child differs 202 

from the mean BMI of children of the same age and gender. It will be computed 203 

using the WHO AnthroPlus software v1.04. Body weight and height measurements 204 

will be obtained at the hospital at every study visit. Body weight (kg) will be 205 

measured using the Radwag digital scale to the nearest 0.1 kg without shoes, in light 206 

indoor clothing. Standing height (cm) will be measured using a stadiometer Holtain 207 

Ltd., to the nearest 0.1 cm, barefoot and the head positioned in the Frankfurt 208 

horizontal plane. For all measurements, we will ask the participants to visit a toilet 209 

before measurements. 210 

 211 

The secondary outcome measures will include the following:  212 

• Body composition. Whole body fat, central body fat, fat-free mass (grams).  213 
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This outcome will be assessed by a dual energy X-ray absorption (DXA) 214 

technology, which is a valid and reliable methodology for quantifying body 215 

fat.[13] Participants will be positioned on the scanner table using standard 216 

procedures and total body cuts will be positioned as per standard manufacturer 217 

specifications. DXA scans will be performed at the baseline visit, and after the 218 

intervention period (week 13), using Lunar Prodigy (GE Healthcare, Little 219 

Chalfont, Buckinghamshire, UK) in the Department of Medical Imaging at the 220 

Children’s Memorial Health Institute.  221 

• Change in BMI-for-age z-score between 0 and 24 weeks. 222 

• Proportion of participants with dyslipidemia from baseline to week 12 and week 24 (mean 223 

change, SD). 224 

• Proportion of participants with impaired fasting plasma glucose (FPG), from baseline to 225 

week 12 and week 24 (mean change, SD). 226 

Lipids (total cholesterol, high-density lipoprotein cholesterol, low-density 227 

lipoprotein cholesterol, and triglycerides in mg/dL) and fasting plasma glucose 228 

will be obtained at the baseline visit, at week 12, and at week 24 following an 229 

overnight fast in all participants with the use of standard methods at the hospital 230 

laboratory of the Medical University of Warsaw. 231 

• Blood pressure (systolic and diastolic, mean change, SD) 232 

Three individual blood pressure measurements (mmHg) and pulse rates (bpm) 233 

will be taken in the sitting position on right hand according to the accepted 234 

standards at each study visit by use of automatic oscillometer.[14] Briefly, two 235 

readings will be taken at intervals of at least 1 minute, and the average of those 236 

readings will be used for analysis. However, when difference between the first 237 

and second reading will be ≥5 mm Hg additional (1 or 2) readings will be 238 

obtained. Mean change from baseline to week 12 and week 24 will be calculated 239 

as an outcome.  240 

• Energy intake (kJ/d) at baseline and at week 12, week 24.  241 

Assessment will be based on self-written, 3-day food records (reviewed by a 242 

dietitian using the computer software DIETA 5.0; www.izz.waw.pl (2011, 243 

Warsaw, Poland)  244 

• Physical activity (h/w) at baseline and at week 12.  245 

Physical activity will be assessed by the use of an accelerometer (Actigraph 246 

wGT3X-BT). Data will be analyzed using Actilife software (v.6; Actigraph). 247 

• Adverse events (participants will be encouraged to report all possible adverse 248 

outcomes). 249 

 250 

Sample size calculation 251 

The primary endpoint is the difference in BMI-for-age z-scores between groups. 252 

Considering data from the literature,[15] we assumed that the mean difference 253 

would be the value 0.17, with a standard deviation of 0.267. To detect this difference, 254 

with a power of 80% and a significance level of 5% and taking into account that 20% 255 

of the patients will be lost to follow up, we calculated that 48 patients will be needed 256 

to be studied in each group. The sample size calculation was performed using 257 

StatsDirect Ltd. StatsDirect statistical software (http://www.statsdirect.com. 258 

England: StatsDirect Ltd. 2013). To assist in achieving this sample size, participants 259 
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will be offered flexible appointment times.  260 

 261 

Recruitment 262 

Participants will be recruited at the Department of Paediatrics. We will advertise our 263 

study among primary care physicians, targeting health care providers.  264 

 265 

Our team has conducted a similar RCT, which enrolled 97 children over 23 266 

months.[8] As the inclusion criteria are similar, we estimate 2 years will be sufficient 267 

for patient enrollment, and a further 3 months for data analysis. No incentives will be 268 

provided for study enrollment.   269 

 270 

Sequence generation  271 

Participants will be randomly assigned to either GNN or placebo groups with a 1:1 272 

allocation by using a computer-generated randomization schedule stratified by 273 

gender and age (6 to 11 years, middle childhood; 12 to 17 years, early adolescence) 274 

using permuted blocks of random sizes (the block size will be concealed until the end 275 

of the study).[16] The randomization list will be developed by an independent 276 

investigator with no clinical involvement in the conduct of the trial. 277 

 278 

Allocation concealment  279 

Allocation concealment will be ensured using opaque, sealed, numbered envelopes. 280 

The study products will be weighed, packaged, and signed by consecutive numbers 281 

according to the randomization list by the hospital pharmacy at the Medical 282 

University of Warsaw by independent personnel not involved in the conduct of the 283 

trial. The randomization sequence and codes will be secured until all participants 284 

have been recruited into the trial and all data have been analyzed.  285 

 286 

Blinding  287 

The study products (GNN and placebo) will be identically packaged capsules. All 288 

participants and investigators will be blinded to the assigned treatment throughout 289 

the study. Unblinding will occur after the final data analysis.  290 

 291 

Statistical analysis 292 

All analysis will be conducted on an intention-to-treat basis, including all patients in 293 

the groups to which they are randomized for whom outcomes will be available 294 

(including dropouts and withdrawals). Descriptive statistics will be used to 295 

summarize baseline characteristics. The Student t -test will be used to compare mean 296 

values of continuous variables approximating a normal distribution. For non-297 

normally distributed variables, the Mann–Whitney U test will be used. The X2 test or 298 

Fisher exact test will be used, as appropriate, to compare percentages. The same 299 

computer software will be used to calculate the relative risk (RR), number needed to 300 

treat (NNT), and mean difference (MD), all with a 95% CI. The difference between 301 

study groups will be considered significant when the P value is <0.05, when the 95% 302 

CI for RR does not include 1.0, or when the 95% CI for mean difference does not 303 

include 0. All statistical tests will be two tailed and performed at the 5% level of 304 

significance.  305 
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Methods for additional analyses  306 

Both the primary and secondary outcomes will be analyzed using analysis of 307 

covariance (adjusted for the baseline value). Potential effect modification 308 

(confounding) due to any chance imbalance in pubertal status, age, and sex will be 309 

counteracted by inclusion of these in a secondary analysis, using a multifactorial 310 

regression analysis.  311 

 312 

Missing data 313 

Every effort will be made to minimize missing baseline and outcome data. The 314 

amount of missing data will be reported for each randomized arm. If necessary, 315 

multiple imputation or Bayesian methods for missing data will be used as 316 

appropriate to address any missing data[17,18].   317 

 318 

Ethics  319 

The study protocol and the template consent forms were reviewed and approved of 320 

by the Ethics Committee of the Medical University of Warsaw. An informed written 321 

consent form will be signed by a parent or legal guardian (and patients ≥16 years) 322 

prior to the study enrollment. Any modifications to the protocol, which may impact 323 

the conduct of the study, potential benefits to the patients, or patient safety, 324 

including changes to the study design, will be reported to the Ethics Committee for 325 

all necessary amendments. All study-related information will be stored securely at 326 

the study site in locked cabinets, in an area with limited access (databases will be 327 

secured with a password-protected access system). 328 

Dissemination  329 

The findings of this RCT will be submitted to a peer-reviewed journal (pediatric, 330 

nutrition, or gastroenterology). Abstracts will be submitted to relevant national and 331 

international conferences. The results of the study will be available to the participants 332 

upon request during a face-to-face meeting.   333 

 334 

CONCLUSIONS 335 

The effectiveness of GNN for the management of overweight and obesity in children 336 

is still under discussion. A definitive answer has not yet been provided. Our study, 337 

carried out at a research center with experience in conducting independent, 338 

investigator-initiated, randomized controlled trials, intends to address a gap in the 339 

field and tests the effectiveness of GNN for reducing body weight in overweight and 340 

obese children.  341 

 342 
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Table 1. Summary of the trial 359 

 At enrollment Randomization  Post-allocation 

Time-point  Start Wk 6 Wk 12 Wk 13 Wk 18 Wk 24 

Enrollment        

Eligibility screen +       

Informed consent +       

Maturity stage (the criteria of Tanner) +   +   + 

Randomization  +      

Product dispensation   + +     

Interventions (week 0 – week 12)        

Follow–up (week 13 – week 24)        

Assessments        

Anthropometry  + + + +  + + 

Body composition (DXA measurement) +    +   

3-day food record +   +   + 

Dietician’s assessment +   +   + 

Physical activity assessment +   +    

Lipids and fasting plasma glucose +   +   + 

Blood pressure measurement +  + +  + + 

Return of unused study products   + +    

Adverse events   + + +    

  360 

Page 11 of 18

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 9, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
13 A

p
ril 2015. 

10.1136/b
m

jo
p

en
-2014-007244 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review
 only

 12

REFERENCES  361 

 362 

1 Ng M, Fleming T, Robinson M, et al. Global, regional, and national prevalence of 363 

overweight and obesity in children and adults during 1980-2013: a systematic 364 

analysis for the Global Burden of Disease Study 2013. Lancet 2014;384:766-81 doi: 365 

10.1016/S0140-6736(14)60460-8 [published Online First: 29 May 2014]. 366 

2 Expert Panel on Integrated Guidelines for Cardiovascular Health and Risk 367 

Reduction in Children and Adolescents; National Heart, Lung, and Blood Institute. 368 

Expert panel on integrated guidelines for cardiovascular health and risk reduction in 369 

children and adolescents: summary report. Pediatrics 2011;128(Suppl 5):S213-56 doi: 370 

10.1542/peds.2009-2107C [published Online First: 14 November 2011]. 371 

 372 

3 Kalavainen M, Korppi M, Nuutinen O. Long-term efficacy of group-based treatment for 373 

childhood obesity compared with routinely given individual counselling. Int J Obes 374 

(Lond) 2011;35:530-3 doi: 10.1038/ijo.2011.1 [published Online First: 1 February 2011]. 375 

4 Keithley J, Swanson B. Glucomannan and obesity: A critical review. Alternative Therapies 376 

in Health and Medicine 2005;11:30-34. 377 

 378 

5 EFSA Panel on Dietetic Products NaAN. Scientific Opinion on the substantiation of health 379 

claims related to konjac mannan (glucomannan) and reduction of body weight (ID 380 

854, 1556, 3725), reduction of post-prandial glycaemic responses (ID 1559), 381 

maintenance of normal blood glucose concentrations (ID 835, 3724), maintenance of 382 

normal (fasting) blood concentrations of triglycerides (ID 3217), maintenance of 383 

normal blood cholesterol concentrations (ID 3100, 3217), maintenance of normal 384 

bowel function (ID 834, 1557, 3901) and decreasing potentially pathogenic gastro-385 

intestinal microorganisms (ID 1558) pursuant to Article 13(1) of Regulation (EC) No 386 

1924/2006. EFSA Journal 2010;8:1798.  387 

 388 

6 Zalewski BM, Chmielewska A, Szajewska H. The Effect of Glucomannan on Body Weight 389 

in Overweight or Obese Children and Adults: A Systematic Review of Randomized 390 

Controlled Trials. Nutrition Published Online First: 8 October 2014.  doi: 391 

10.1016/j.nut.2014.09.004 392 

 393 

7 Onakpoya I, Posadzki P, Ernst E. The efficacy of glucomannan supplementation in 394 

overweight and obesity: a systematic review and meta-analysis of randomized 395 

clinical trials. J Am Coll Nutr 2014;33:70-8 doi: 10.1080/07315724.2014.870013 396 

[published Online First: 17 February 2014]. 397 

 398 

8 Liber A, Szajewska H. Effect of oligofructose supplementation on body weight in 399 

overweight and obese children: a randomised, double-blind, placebo-controlled trial. 400 

Br J Nutr 2014;112:2068-74 doi: 10.1017/S0007114514003110. [published Online First: 401 

20 October 2014]. 402 

 403 

9 Sood N, Baker WL, Coleman CI. Effect of glucomannan on plasma lipid and glucose 404 

concentrations, body weight, and blood pressure: Systematic review and meta-405 

analysis. American Journal of Clinical Nutrition 2008;88:1167-75.  406 

 407 

Page 12 of 18

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 9, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
13 A

p
ril 2015. 

10.1136/b
m

jo
p

en
-2014-007244 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review
 only

 13

10 Oude Luttikhuis H, Baur L, Jansen H, et al. Interventions for treating obesity in children. 408 

Cochrane Database Syst Rev 2009(1):CD001872 doi: 409 

10.1002/14651858.CD001872.pub2 [published Online First: 20 January 2009]. 410 

 411 

11 Jarosz M. Normy żywienia człowieka dla populacji polskiej – nowelizacja. [Human 412 

nutrition standards for the Polish population – amendment]. Instytut Zywnosci i 413 

Zywienia 2012. 414 

12 Must A, Anderson SE. Body mass index in children and adolescents: considerations for 415 

population-based applications. Int J Obes (Lond) 2006;30:590-4 doi: 416 

10.1038/sj.ijo.0803300. 417 

13 Bridge P, Pocock NA, Nguyen T, et al. Prediction of appendicular skeletal and fat mass in 418 

children: excellent concordance of dual-energy X-ray absorptiometry and magnetic 419 

resonance imaging. J Pediatr Endocrinol Metab 2009;22:795-804. 420 

 421 

14 Pickering TG, Hall JE, Appel LJ, et al. Recommendations for blood pressure measurement 422 

in humans and experimental animals: part 1: blood pressure measurement in 423 

humans: a statement for professionals from the Subcommittee of Professional and 424 

Public Education of the American Heart Association Council on High Blood Pressure 425 

Research. Circulation. 2005;8:697-716. 426 

15 Ford AL, Bergh C, Sodersten P, et al. Treatment of childhood obesity by retraining eating 427 

behaviour: randomised controlled trial. BMJ 2010;340:b5388 doi: 10.1136/bmj.b5388. 428 

16 Williams K, Thomson D, Seto I, et al. Standard 6: age groups for pediatric trials. Pediatrics 429 

2012;129:S153-60 doi: 10.1542/peds.2012-0055I. 430 

17 Sterne JA, White IR, Carlin JB, et al. Multiple imputation for missing data in 431 

epidemiological and clinical research: potential and pitfalls. BMJ 2009;338:b2393 432 

doi:10.1136/bmj.b2393. 433 

18 Daniels MJ, Hogan JW, eds. Missing data in longitudinal studies: strategies for Bayesian 434 

modeling and sensitivity analysis. Chapman and Hall 2008. 435 

Page 13 of 18

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 9, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
13 A

p
ril 2015. 

10.1136/b
m

jo
p

en
-2014-007244 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review
 only

 1

 

 

 

 

 

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and 

related documents* 

Section/item Item
No 

Description Page 

Administrative information  

Title 1 Descriptive title identifying the study design, population, 

interventions, and, if applicable, trial acronym 

1 

Trial registration 2a Trial identifier and registry name. If not yet registered, name of 

intended registry 

2 

2b All items from the World Health Organization Trial Registration 

Data Set 

 

Protocol version 3 Date and version identifier 2 

Funding 4 Sources and types of financial, material, and other support 9 

Roles and 

responsibilities 

5a Names, affiliations, and roles of protocol contributors 1; 9 

5b Name and contact information for the trial sponsor n/a- 

 5c Role of study sponsor and funders, if any, in study design; 

collection, management, analysis, and interpretation of data; writing 

of the report; and the decision to submit the report for publication, 

including whether they will have ultimate authority over any of these 

activities 

n/a 

 5d Composition, roles, and responsibilities of the coordinating centre, 

steering committee, endpoint adjudication committee, data 

management team, and other individuals or groups overseeing the 

trial, if applicable (see Item 21a for data monitoring committee) 

n/a 

Introduction    

Background and 

rationale 

6a Description of research question and justification for undertaking 

the trial, including summary of relevant studies (published and 

unpublished) examining benefits and harms for each intervention 

4 

 6b Explanation for choice of comparators 5 

Objectives 7 Specific objectives or hypotheses 4 
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Trial design 8 Description of trial design including type of trial (eg, parallel group, 

crossover, factorial, single group), allocation ratio, and framework 

(eg, superiority, equivalence, noninferiority, exploratory) 

4 

Methods: Participants, interventions, and outcomes  

Study setting 9 Description of study settings (eg, community clinic, academic 

hospital) and list of countries where data will be collected. 

Reference to where list of study sites can be obtained 

4, 7 

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, 

eligibility criteria for study centres and individuals who will perform 

the interventions (eg, surgeons, psychotherapists) 

4, 5 

Interventions 11a Interventions for each group with sufficient detail to allow 

replication, including how and when they will be administered 

4,5 

11b Criteria for discontinuing or modifying allocated interventions for a 

given trial participant (eg, drug dose change in response to harms, 

participant request, or improving/worsening disease) 

6n/a 

11c Strategies to improve adherence to intervention protocols, and any 

procedures for monitoring adherence (eg, drug tablet return, 

laboratory tests) 

5 

11d Relevant concomitant care and interventions that are permitted or 

prohibited during the trial 

4, 5 

Outcomes 12 Primary, secondary, and other outcomes, including the specific 

measurement variable (eg, systolic blood pressure), analysis metric 

(eg, change from baseline, final value, time to event), method of 

aggregation (eg, median, proportion), and time point for each 

outcome. Explanation of the clinical relevance of chosen efficacy 

and harm outcomes is strongly recommended 

6, 7 

Participant 

timeline 

13 Time schedule of enrolment, interventions (including any run-ins 

and washouts), assessments, and visits for participants. A 

schematic diagram is highly recommended (see Figure) 

Fig.1; 7 

Sample size 14 Estimated number of participants needed to achieve study 

objectives and how it was determined, including clinical and 

statistical assumptions supporting any sample size calculations 

7 

Recruitment 15 Strategies for achieving adequate participant enrolment to reach 

target sample size 

7,8 

Methods: Assignment of interventions (for controlled trials)  

Allocation:    
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Sequence 

generation 

16a Method of generating the allocation sequence (eg, computer-

generated random numbers), and list of any factors for 

stratification. To reduce predictability of a random sequence, details 

of any planned restriction (eg, blocking) should be provided in a 

separate document that is unavailable to those who enrol 

participants or assign interventions 

87 

Allocation 

concealment 

mechanism 

16b Mechanism of implementing the allocation sequence (eg, central 

telephone; sequentially numbered, opaque, sealed envelopes), 

describing any steps to conceal the sequence until interventions 

are assigned 

7/8 

Implementation 16c Who will generate the allocation sequence, who will enrol 

participants, and who will assign participants to interventions 

8 

Blinding 

(masking) 

17a Who will be blinded after assignment to interventions (eg, trial 

participants, care providers, outcome assessors, data analysts), 

and how 

8 

 17b If blinded, circumstances under which unblinding is permissible, 

and procedure for revealing a participant’s allocated intervention 

during the trial 

8 

Methods: Data collection, management, and analysis  

Data collection 

methods 

18a Plans for assessment and collection of outcome, baseline, and 

other trial data, including any related processes to promote data 

quality (eg, duplicate measurements, training of assessors) and a 

description of study instruments (eg, questionnaires, laboratory 

tests) along with their reliability and validity, if known. Reference to 

where data collection forms can be found, if not in the protocol 

-6,7 

 18b Plans to promote participant retention and complete follow-up, 

including list of any outcome data to be collected for participants 

who discontinue or deviate from intervention protocols 

7- 

Data 

management 

19 Plans for data entry, coding, security, and storage, including any 

related processes to promote data quality (eg, double data entry; 

range checks for data values). Reference to where details of data 

management procedures can be found, if not in the protocol 

8 

Statistical 

methods 

20a Statistical methods for analysing primary and secondary outcomes. 

Reference to where other details of the statistical analysis plan can 

be found, if not in the protocol 

8 

 20b Methods for any additional analyses (eg, subgroup and adjusted 

analyses) 

8, 9- 

 20c Definition of analysis population relating to protocol non-adherence 

(eg, as randomised analysis), and any statistical methods to handle 

missing data (eg, multiple imputation) 

8- 
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Methods: Monitoring  

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its 

role and reporting structure; statement of whether it is independent 

from the sponsor and competing interests; and reference to where 

further details about its charter can be found, if not in the protocol. 

Alternatively, an explanation of why a DMC is not needed 

n/a- 

 21b Description of any interim analyses and stopping guidelines, 

including who will have access to these interim results and make 

the final decision to terminate the trial 

Not planned- 

Harms 22 Plans for collecting, assessing, reporting, and managing solicited 

and spontaneously reported adverse events and other unintended 

effects of trial interventions or trial conduct 

7 

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and 

whether the process will be independent from investigators and the 

sponsor 

n/a- 

Ethics and dissemination  

Research ethics 

approval 

24 Plans for seeking research ethics committee/institutional review 

board (REC/IRB) approval 

8 

Protocol 

amendments 

25 Plans for communicating important protocol modifications (eg, 

changes to eligibility criteria, outcomes, analyses) to relevant 

parties (eg, investigators, REC/IRBs, trial participants, trial 

registries, journals, regulators) 

8 

 

 

Consent or assent 26a Who will obtain informed consent or assent from potential trial 

participants or authorised surrogates, and how (see Item 32) 

8 

 26b Additional consent provisions for collection and use of participant 

data and biological specimens in ancillary studies, if applicable 

 

Confidentiality 27 How personal information about potential and enrolled participants 

will be collected, shared, and maintained in order to protect 

confidentiality before, during, and after the trial 

8 

Declaration of 

interests 

28 Financial and other competing interests for principal investigators 

for the overall trial and each study site 

9 

Access to data 29 Statement of who will have access to the final trial dataset, and 

disclosure of contractual agreements that limit such access for 

investigators 

No limits- 

Ancillary and 

post-trial care 

30 Provisions, if any, for ancillary and post-trial care, and for 

compensation to those who suffer harm from trial participation 

 

Comment: Harm from trial unlikely, post-trial 

care will be covered within mandatory health insurance   
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Dissemination 

policy 

31a Plans for investigators and sponsor to communicate trial results to 

participants, healthcare professionals, the public, and other 

relevant groups (eg, via publication, reporting in results databases, 

or other data sharing arrangements), including any publication 

restrictions 

8 

 31b Authorship eligibility guidelines and any intended use of 

professional writers 

n/a- 

 31c Plans, if any, for granting public access to the full protocol, 

participant-level dataset, and statistical code 

no plans 

Appendices    

Informed consent 

materials 

32 Model consent form and other related documentation given to 

participants and authorised surrogates 

9 In polish 

 language 

Biological 

specimens 

33 Plans for collection, laboratory evaluation, and storage of biological 

specimens for genetic or molecular analysis in the current trial and 

for future use in ancillary studies, if applicable 

N/a 

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 

Explanation & Elaboration for important clarification on the items. Amendments to the 

protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT 

Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” 

license. 
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