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II. Abstract


BACKGROUND: Neuropathies can have a large detrimental effect in diabetic populations. Non 
pharmacological and pharmacological treatments to ease neuropathic symptoms are on the rise, 
however optimal interventions to improve pain and quality of life in these individuals have not yet 
been found as there is still a lack of convincing results and research. The aim of this trial is to 
deepen our knowledge on potential modalities to help these patients. It will attempt to determine 
the effect of whole body vibrations in comparison to sham whole body vibrations (WBV) on painful 
neuropathies in type 2 diabetes mellitus (T2DM) subjects. 


METHODS: This study is a multi centre, randomized, double-blinded (patients and assessors), 
controlled trial with a 1:1 ratio. Participants will be sedentary adults over 50 diagnosed with T2DM 
and associated painful peripheral neuropathy. They will be randomly allocated to one of two 
groups;  the WBV intervention group and the sham WBV group. The intervention will last 6 weeks, 
there will be 3 sessions of 3x4mins of synchronous WBV or sham WBV per week.

The primary outcome will be pain, which will be measured with the visual analogue scale (VAS) 
before and after every WBV/sham WBV session.

Secondary outcomes will include quality of life, glycemic profile, plantar sensitivity, aerobic 
capacity, lower limb strength and balance. These will be measured with the NeuroQoL, a fasting 
blood glucose test and HbA1c test, nylon Semmes-weinstein monofilament test, O2peak test, sit 
to stand test as well as Berg balance scale respectively. These assessments will be made at 
baseline, 3 weeks and 6 weeks. A follow up assessment will take place 6 weeks after the end of 
the intervention. Data analysis to compare in between group results will be made using a student-
t test.


DISCUSSION: Synchronous WBV training is a feasible and cheap intervention that could 
potentially improve pain as well as QoL, glycemic profile, plantar sensitivity, aerobic capacity, 
lower limb strength and balance in T2DM patients with painful peripheral neuropathies.


Key words: diabetes, neuropathy, whole body vibrations, neuropathic pain, VAS
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III. Introduction


Diabetes mellitus (DM) is a common metabolic disease that is becoming a major global health 
issue. Indeed, its mortality rate has quickly been rising over the years and today (1), it is estimated 
that this condition affects around 537 millions adults worldwide. This number is predicted to grow 
to 643 millions by 2030 (2).

DM is caused by a dysfunction in the glucose storage system, resulting in hyperglycaemia. The 
exact cause of this problem depends on the type of diabetes.


T2DM accounts for around 90% of all diabetes (3). It is characterised by an improper reaction of 
the body to insulin, the hormone that allows glucose to get stored in the liver, muscles or fat. It 
results into a resistance to insulin. With time, this causes further dysregulation in the glucose 
storing system. The pancreas’s Beta cells which create insulin become less efficient eventually 
causing a decrease of this hormone in the body.

These 2 processes contribute to the abnormally high blood glucose level found in this condition 
(4).


T2MD is driven by a combination of risk factors which can be both genetical and environmental. 
Some of the most common ones are a sedentary lifestyle, obesity and lack of physical activity (2). 

The main axis of treatment is therefore focused on glycemic control. This is achieved via lifestyle 
changes like increasing physical activity and healthier eating. It can be combined with 
pharmacological management such as blood glucose level decreasing agents (4). 


If left untreated, this condition can lead to serious macro-vascular complications such as stroke 
and coronary artery disease as well as microvascular ones like retinopathy or neuropathy (5). 
Unfortunately, it is estimated that 24,1 to 75,1% of diabetics are not diagnosed (6), this does not 
allow proper care plan to be put in place. Furthermore, even when diagnosed, many diabetes are 
not correctly controlled. These 2 factors put individuals at much higher risk of complications. 


Diabetic neuropathy (DN) is the most prevalent chronic complication (7). Different types of 
neuropathies exist, but the most common, peripheral neuropathy, is believed to be found in up to 
50% of diabetics, more often affecting individuals with T2DM rather than type 1 (8). 

In this condition, the high blood glucose causes damage to the neural structures in the body’s 
extremities. Usually the feet are the most affected (8). Although, diabetic peripheral neuropathy 
(DPN) may be asymptomatic (8,9), it can also results in sensory or motor nerve damage that 
translates into strong symptoms which can greatly affect the individual’s quality of life.
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This damage initially happens on the most distal C fiber neurons. They carry nociceptive 
information such as heat and pain this therefore translates into burning sensation and pain in the 
feet. As the disease progresses, larger neuronal fiber loss occurs. This can result in numbness 
and total loss of proprioception going from the feet and up (10).

Some other common symptoms include stabbing, shooting or lancinating pain, tingling 
sensations and loss of lower limb strength and reflexes. (9,10) These can vary from one DPN 
individual to another.

These symptoms can lead to decrease in balance, increasing the risk of fall, as well as the 
formation of foot ulcers or even amputations. 

DN has also been associated with anxiety, depressive symptoms and lower quality sleep, which 
further contribute to a drop in quality of life (11).


Most of the time DPN is not reversible, but the progress can be slowed and the symptoms 
controlled (8). Pharmacological treatments have been shown to reduce pain and improve function 
in DPN (12, 13, 14). However, DPN individuals are not always satisfied with the effect of their 
medications (15). Furthermore, they can come with a fair share of side effects (nausea, dizziness, 
lethargy, higher glucose value…) and might not be financially accessible to all. Finding cost 
friendly alternatives with less side effects would be needed. 


Regarding non pharmacological interventions further research is needed, but, lifestyle 
management and exercise seem to have some positive effect on painful DPN (9, 16, 17, 18, 19). 
There is evidence showing that aerobic training improves quality of life, function, aerobic capacity, 
as well as reduces pain intensity and interference in T2DM with DPN (19, 20, 21, 22, 23). Some 
research has also been conducted regarding resistance training, mobility training, balance training 
and other alternative treatments such as tai-chi or yoga. Although a few articles demonstrated no 
significant changes in outcomes, most of them showed that these interventions could be 
beneficial for diabetics with PN as they could improve pain level, balance, strength and 
sensorimotor function which all contributed to a better quality of life.

When looking at glycemic profile and control, evidence shows aerobic exercise and resistance 
training can improve blood fasting glucose and HbA1C levels in T2DM, however there is no 
research evaluating this outcome in DPN. (19).


A problematic often found in diabetic individuals is the difficultly to participate in physical activity. 
Indeed, the pain or the already low physical fitness they have can make adherence to exercise 
programs difficult (24, 25, 26). A study conducted in 2018 in Brazil showed that middle to elderly 
T2DM patients have good compliance to medications but do not necessarily follow 
recommendations in regards to diet and physical activity. The adherence to exercise programs 
was particularly lower in participants with PN. This was hypothesised to be due to the general 
worsening of health in this condition, particularly presence of pain and limited function. 
Psychosocial factors also seem to play a large role (27, 28).
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For this reason, it is important to look into other interventions that differ from the types of 
exercises previously studied and could potentially increase adherence in real life populations of 
painful DPN.


WBV is a therapy method that has been getting more and more attention in the last decade. This 
intervention consist of standing, sitting, lying down or exercising on a vibrating platform. The 
vibrations transmitted to the body are set to specific parameters (frequency, magnitude and 
acceleration) and can act in different directions. They are believed, through the excitation of 
muscle spindles, to trigger a reflex which causes a neuromuscular response equivalent to muscle 
contraction. Past studies have been numerous to state that WBV have an effect on the tonic 
muscle reflex in general population, however, results are not yet clear and the implication of this 
specific reflex is still unsure (29, 30, 31, 32, 33). Other mechanisms including increased hormone 
secretion and stimulation of proprioceptive pathways have also been discussed to explain WBV 
effects on the body (32).


In any case, WBV has been showing potential positive effect as a complementary or even an 
alternative treatment to exercise in sedentary and older adults (19, 32, 34). 

It has been proven to help reduce pain, both on its own and in addition to other interventions, in 
certain chronic musculoskeletal conditions (35, 36, 37), spinal cord injury (38) and metabolic 
syndrome (39) in adults. WBV also demonstrate its effectiveness on balance and gait in patients 
affected by stroke, T2DM, fibromyalgia and parkinson’s (35, 40, 41, 42).

Some research has shown general health improvements, especially in muscle activity and 
strength in frail elderlies (43, 44, 45). Another effect that has been studied is the increase of 
microvascular blood flow in T2DM as well as in healthy adults (31, 32, 46, 47). Finally, WBV is 
believed to potentially be an effective modality to improve glycemic profile and aerobic capacity in 
T2DM populations (47).


This treatment modality is particularly interesting as it is affordable and accessible to many types 
of population. Indeed, it can be used for short bouts of time with repetitions, causes low rates of 
perceived exertion, has low cardiorespiratory demand and few contraindications. These factors 
make it an attractive modality for individuals who cannot handle vigorous exercising (32, 48) .


At the moment there are only a few studies which research the effect of WBV on painful DPN. 
However, results seem to be promising; 


A systematic review conducted in 2018 showed that WBV could indeed have a positive effect on 
pain, balance and glycemic control in DPN (49). However, the included studies showed a high risk 
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of bias and therefore the evidence on WBV was considered low quality, giving more reasons to 
further explore this modality. 

In the following years, new articles showed that, either on its own or in addition to dietary advice 
and lifestyle modifications, WBV could allow a significant decrease in DPN associated pain (50, 
51, 52). Furthermore, this pain modulation lasted for a few weeks after the end of the intervention, 
showing WBV could have a chronic effect on pain. They also demonstrated that WBV could 
increase balance and QOL in DPN.

This 2021 study combined balance training to WBV, improvements in balance and lower limb 
strength were found to be greater than with only balance training (53).


In addition to its small quantity, the existing evidence on WBV in this population and in general 
shows a large lack of standardisation. Indeed, exact parameters such as frequency, magnitude, 
type of vibration, machine brand, treatment time, patient position, footwear for the WBV aren’t 
always stated although guidelines have been put in place (54,55). Furthermore, some important 
outcomes in PDN such as plantar sensitivity (a predictor of foot ulceration and amputation) are 
missing. 


There is a need for larger, methodologically stronger studies to further understand the 
mechanisms, limitations and potential benefits of using WBV in DPN, which is what is aimed to be 
done in this protocol.


IV. Hypothesis 


Null hypothesis H0:  

There will be no difference in pain between the whole body vibrations intervention and the sham 
whole body vibrations intervention.


Alternative hypothesis H1:  

there will be a decrease in pain in the whole body vibrations intervention compared to the sham 
whole body vibrations intervention.


V. Objectives  


To demonstrate the benefits of WBV on pain in DPN patients.

To assess the impact of WBV on the following; quality of life, aerobic capacity, plantar sensitivity, 
glycemic profile, lower limb strength and balance in DPN populations.
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VI. Method 


1) Study Design


This study will be a double blind randomized control trial (RCT) with an allocation ratio of 1:1. It 
will compare the effects of WBV therapy with sham WBV on T2DM with painful peripheral 
neuropathy patients. The spirit guidelines will be followed to describe the procedure. Our trial will 
take place in multiple centers in and around Barcelona; Hospital clinic de barcelona, hospital de 
Bellvitge and Germans Trias i Pujol Hospital.  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2) Flow diagram
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Assessment of eligibility:

- diagnosis of T2DM

- diagnosis of diabetic peripheral neuropathy (MDSN>7)

- 1 or more episode of pain VAS>2/week

Eligible participants 

Randomisation  

3 sessions per week during 6 
weeks (18 sessions)  

Control group:

SHAM whole body vibration


  
Intervention group:


Whole body vibration  

Exclusion criteria:

- Physically active

- Epilepsy

- Knee or hip prothesis

- Recent fracture

- Recent venous thrombosis

- Spinal tumors

- Gallbladder stone

- Important musculoskeletal/neurological 

condition/foot ulcer

Post treatment assessment 
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3) Eligibility Criteria - Participants: Inclusion and Exclusion Criteria


The targeted population is adults over 50, who have been diagnosed with type 2 diabetes for at 
least 5 years and have an additional diagnosis of PN (caused by diabetes). 

The diabetes diagnosis will be confirmed by a fasting plasma glucose of 7.0 mmol/l or more or the 
use of diabetic medication (56, 57).  The DPN will be verified via the Michigan diabetic neuropathy 
score (MDNS) where participants must have a score of 7 or above (20, 58, 59). A neurologist will 
further confirm the diagnosis. Furthermore, the participants must be physically inactive (following 
the WHO guidelines) (60). Physical inactivity will be defined as doing less than 150 minutes of 
moderate intensity training or less than 75 minutes of high intensity training per week.

 In the following table, we listed the exact inclusion and exclusion criteria. The exclusion criteria 
are mainly based on the contraindication for WBV (61).


To participate in the study, participants must fulfil the following:


4) Procedures to obtain the Sample Size


Pain is our main outcome, it will be measured with the VAS. With the existing literature regarding 
DPN, we can estimate that the minimal clinically important difference (MCID) in the VAS is set at a 
1 point difference. We will therefore consider that our intervention is meaningful if there is a 
difference of 1 or more in the VAS between the beginning and end of the WBV intervention (15, 
51).


Inclusion criteria exclusion criteria 

Adult>50

Diagnosis of T2DM > 5y  (definition of ADA)

MDNS>7

1 or more episode of pain VAS>2/week


Physically active (according to WHO)

Epilepsy

Knee or hip prothesis

Recent fracture

Recent venous thrombosis

Spinal tumors

Gallbladder stone

Musculoskeletal/neurological condition/foot 
ulcer that do not allow locomotion 
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 5) Outcomes


Our main outcome is pain. It will be assessed with the Visual Analogue Scale (VAS) (See Annex 1). 
VAS is one the most acceptable and well-known scale which allows to rate the intensity of pain 
from 0 (no pain) to 10 (worst imaginable pain). It is found in most studies involving DN (13, 51, 62, 
63). 


Regarding quality of life, we will use the NeuroQol which is a validated neuropathy-specific 
measurement system that can reliably assess neuropathic individual’s quality of life, including 
DPN (62, 64, 65). 

The instrument will consist of 57 items that will assess 7 domains separately; anxiety, depression, 
fatigue, lower extremity function, positive well being, sleep disturbance, as well as satisfaction 
with social roles and activities (Annexes 2 to 8). These domains are chosen as they have been 
proven to be affected in painful DPN (66).

Each question is answered on a five point Likert scale (1= never; 5= all the time/very much). 


Plantar sensitivity will be measured via the nylon Semmes-weinstein monofilament test (SWMT).

The SWMT determines impairment in pressure perception in T2DM and DPN (67, 68, 69) . 

Following guidelines on diabetic foot, we will use a 5,07/10-g monofilament (70) (annex 9).

An assessor will show the filament and demonstrate the sensation it causes by applying it to the 
arm of the subject. They explain to the participant the concept of the test: while the subject is 
lying down supine, barefoot and with their eyes closed, the assessor will touch the patients foot 
with the filament in different areas. The patient will have to say “yes” if he can feel the sensation of 
the filament on his foot.

The filament is pressured in 9 specific areas according to diabetic foot guidelines (on the big, the 
third and the fifth toe, the plantar aspect of the first, third, and fifth metatarsal heads, and 3 sites 
on the bottom of plantar aspect) (71). Areas shown in annex 10.

A score from 0 to 9 will be given in function of the number of sites the tested individual was able 
to feel.

Apart from giving the instructions and clearing any doubts, the assessor will not talk during the 
test.


To measure the aerobic capacity, a peak oxygen uptake (VO2max) test will be taken (72). 

This will be done during a graded exercise protocol using a cycle ergometer (Annex 11). An open-
circuit spirometry will be used to monitor oxygen uptake (VO2).
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The test will consist of 2 minutes stages where workload gradually increases until maximal effort 
is reached (20W increase at each stage starting at 60W in the first stage) .

Maximal effort is defined as a respiratory exchange ratio of/greater than 1.0. 

Heart rate (HR), blood pressure and rating of perceived exertion (RPE) will also be measured 
throughout the test. An exercise physiologist will always be there to attend the assessment. They 
will stop the test if participants are put at risk (hypotension, hypertension, electrocardiogram 
abnormalities, angina, intense dyspnea or fatigue).

The VO2max obtained will be used as the outcome measure to describe aerobic capacity.


The glycemic profile will be evaluated with a fasting blood glucose test that will measure current 
glucose control (68). A glycosylated hemoglobin test will also be done in order to determine the 
average blood glucose level for past 2/3 months.


For the strength, we will do a sit to stand test (73, 74). 

Participants will have to sit and stand off a chair as many times as possible in 30 seconds without 
the use of their hands, this will evaluate their lower leg strength in a functional context.


Finally, the berg balance scale will serve to assess balance of the participants (74, 75) (Annexes 
12-14).

The berg balance scale assesses functional tasks in subjects. It is a validated 14 items-instrument 
to measure effectiveness of interventions on balance in adults and elders. Each item is given a 
score from 0 to 5 by the assessor depending on the quality of the task execution. A total score 
lower than 46 indicates impairments and risk of fall. The maximum obtainable score is 56.


6) Assessments


The outcomes will be assessed multiple times during the study. First at baseline (T0), second at 
the middle of the intervention (3 weeks- T1) and third at the end, 6 weeks from baseline (T2). The 
last assessment will be made at follow up (T3) which will happen 6 weeks after the end of the 
intervention. 

Regarding pain, we will have a more thorough assessment in order to better see potential acute 
effects: 

Participants will orally communicate their VAS score before and after each WBV or sham WBV 
sessions.
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7) Ethics


In order to conduct our study, it will have to be approved by the ethics committees of the Hospital 
clinic de barcelona, hospital de Bellvitge and Germans Trias i Pujol Hospital. They will make sure 
our study follows the Declaration of Helsinki guidelines. If any changes are made to the study 
protocol, it will have to be evaluated again by the ethics committees. In case of unpredicted or 
severe side affects, the committees will be informed.


*Informed consent (in Annexes, page 41) 

8) Recruitment


We will identify potential participants through local private practices, clinics, hospitals, 
rehabilitation centres and diabetic support groups. They will be contacted by our team in charge 
of recruitment who will explain the study and see if there are any evident exclusion criteria. The 
interested eligible individuals will then be met to further discuss the study protocol and be given 
the written informed consent sheet. Potential subjects who decide to participate will undergo 
further screening to confirm diagnosis as well as the absence of exclusion criteria. If the battery of 
test confirms the the individual has the fitting profile for the study, they will then sign the consent 
sheet.


9) Randomisation


An external physician that took no part in recruitment or coordination will be in charge of the 
randomisation. They will not participate in the intervention afterwards either. 

The physician will put all the participant’s name into a computerised program. This program will 
then randomly allocate each individual to a group A or B (control intervention or intervention 
group) with a ratio of 1:1. To ensure concealment of allocation, the physician will not be aware of 
which intervention is represented by the letters A and B. They will print out the 2 lists in a sealed 
opaque envelope and send it to the research coordinator. This information will be hidden from the 
assessors, only the physiotherapist who will supervise WBV sessions will be aware of the group 
allocation.
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10) Blinding


Our study will be double blinded, the assessors as well as the participants will be blinded. The 
assessors will not know in which group the participants are in when they evaluate the outcomes. 
For the participants, they will not know if they are receiving the sham or the real WBV. The sham 
group’s WBV machine will be turned on to negligible parameters that do not produce effective 
vibrations. The participants will be told that the vibrations of the machine have magnitudes that 
are small and most likely cannot be physically perceived. Furthermore, a sound will be emitted 
from a speaker put under the machine in order to make it seem more believable.

The physicians giving the lifestyle recommendations will be the same for both groups, they will be 
unaware of the group allocation.


11) Intervention


The participants of our trial will be divided into one of two groups: the intervention group, which 
will undergo real WBV treatment and the sham control group, that will take part in the sham WBV 
treatment.


At the beginning of the study, both will receive recommendations based off of the American 
Diabetes Association (ADA) “standard of medical care in diabetes” guideline (76). They include 
diet, physical activity and behavioural therapy advice which are all supported by evidence. Their 
main aim is to create an energy deficit in individuals in order to make them lose weight.

This will be done by a nurse, a physical trainer and a nutritionist whom are all specialised in 
diabetes care.


Pharmacological treatment will be tracked. To minimise medication co-intervention, letters will be 
sent to the participant’s therapists asking not to alter medication intake during the intervention 
period unless if deemed medically necessary.


Subjects will be allowed to take part in physical activity outside of the trial, however they will be 
asked to document any training that they undergo. 
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a. Intervention group


In order to be replicable, we will describe this WBV intervention following specific WBV research 
guidelines (54).


The WBV machine used will be the Galileo 2000 (Novotec Medical GmBH, Germany) (Annex 15). 
The vibrations will be synchronous (77).

A mechanic will verify the machine’s parameters and make sure all of our WBV machines are 
equal. 

Parameters include frequency; the number of impulses delivered per second, amplitude; the 
extent of vertical displacement and magnitude; the acceleration power/force of the movement.


The parameters will be initially set at 15 Hz for frequency and 3mm for amplitude (74).

The frequency will gradually increase over the course of the study. 15 Hz the first week, 20 Hz the 
second and third, 25 Hz the forth and fifth, finishing at 30 Hz the sixth. Therefore peak 
acceleration (magnitude) obtained during the last week can be calculated at 5,6g (78).


The participants will be standing with knees slightly bent (30°) and asked to contract their lower 
limb muscles. This will allow a reduction of vibration transmission to the head which can be 
detrimental. They will be asked to keep their arm at the side and not use hand support, however a 
railing will be there in case the subjects lose balance. They will be barefoot and their weight will be 
equally distributed on their whole foot. Skidding will be prevented.


The WBV sessions will take place in a private room in the hospital. The participants will be alone 
with a researcher. The sessions will be done 3 times per week (with at least 1 day rest in between) 
during the 6 weeks of intervention. Before starting the WBV, each participants will undergo 5 
minutes of warm up on a stationery ergometer. The WBV sessions consist of 4 bouts of 3 minutes 
each on the WBV machine (15, 51) . There will be 1 min break in between each bouts where 
participants will be allowed to sit.


A trained physician will always be there to supervise, make sure the patient is correctly placed 
and turn the machine on and off.

They will remind how the sessions will take place and clear any doubts before each WBV 
intervention. 

They will also keep track of attendance.


An assessor blinded to the intervention will see each subject in another room before and after 
their sessions to receive their VAS scores.
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b. Control group


The control group will not know that they are undergoing the sham WBV intervention. 

They will come to the hospitals at the same frequency as the intervention group; 3 times per 
week.  

Before starting the sham WBV, each participants will also undergo 5 minutes of warm up on a 
cycle ergometer. They will do 4 bouts of 3 minutes each on the WBV machine with 1 minute break 
in between. The machine will be turned on to a negligible parameters that do not provide effective 
stimulus. The participants of this group will be told that the vibrations are of too small magnitudes 
to be physically felt. Furthermore, a speaker that emits a vibration like sound will be activated by 
the supervising physician to make the treatment more believable.

Attendance will be tracked. 


An assessor blinded to the intervention will see each subject in another room before and after 
their sessions to receive their VAS scores.


12) Data Analysis


As each of our outcomes can be measured in quantitative variables, we will use the student t-test 
to compare results between the WBV group and the sham group for each outcome (51). This test 
will be applied at the different assessment points. 

To evaluate difference between the beginning and the end of our intervention in each individual 
group, the paired t-test will be used.

To know whether our results will be statistically significant or not, we will set alpha at 0,05.


In order to make results more reliable, only the data of participants attending to 80% or more of 
WBV/sham WBV sessions will be used for in analysis.
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13) Calendar





Pain assessed before/after every session (VAS) 

Study period

Follow-up

Enrollment Allocation Baseline Post-intervention

Timepoint -T1 T0 T1 T2 T3

ENROLLMENT


Eligibility screen


Informed consent 


Allocation

x

x

x

INTERVENTIONS


WBV intervention group


ShamWBV control group

ASSESMENT


Pain


QoL


Glycemic profile 


Plantar sensitivity


Aerobic capacity


LL strength 


Balance

x x x x

x x x x

x x x x

x x x x

x x x x

x x x x

x x x x
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14) Role of the Investigators


There will be a recruitment team composed of investigators who’s role will be to search for 
potential participants in different establishments and then call them. They will conduct the 
interviews to see who exactly is eligible for the study. A nurse and neurologist will also be part of 
recruitment to confirm the diabetes and PN diagnosis. 

An external physician who is fully blind to the study hypothesis will do the randomisation process 
for group allocation. He will take no further part in the study. 

The researchers who conduct assessments will be fully blinded. They will not know group 
allocation. The participants will be asked not to discuss their treatment with their assessors. 

There will be different assessors for each group in order to reduce potential bias. They will all 
undergo a meeting/training before the study begins in order to standardise as much as possible 
the assessments. 

The researchers who apply the WBV intervention will be physiotherapists. They will be aware of 
group allocation as they will be the one to turn on the WBV machine or fake turn on the WBV 
machine. They will be different physiotherapists for the 2 groups.

Finally the coordinator will have an overview on the study, they will make sure everything is going 
smoothly and be the one to end up with all the collected data once the trial finishes.


15) Resources


Non fungible:

- Chair

- Timer 

- neuroQoL sheet

- Berg balance scale sheet 

- Open circuit spirometry

- Ergometer (Monark LC7TT)

- Whole body vibrations platform (Galileo 2000)


Fungible:

- Nylon Semmes-weinstein monofilaments


Human resources: 

- 1 recruitment nurse

- 1 neurologist 

- 1 dibetes specialised nurse
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- 1 diabetes specialised nutritionist 

- 1 diabetes specialised physical trainer

- 2 physical therapists (intervention)

- 2 exercice physician (assesors) 

- 1 external physician for randomisation 

- 2 research coordinators


16) Limitations 


Although steps will be put in place to keep the participants blinded from knowing their treatment, 
it is important to take into account that, considering the WBV machine is physically felt when 
turned on, some participants of the study might figure out or at least be very suspicious regarding 
their group allocation.


Another limitation of our study is the lack of preceding standardised research on WBV, and even 
more in our study population. This lack of standardisation makes it complicated to know exactly 
which parameters can or should be used. For example, many studies do not detail if they are 
using synchronous or side alternating vibrations.


Even though our study population is not active and any training done during the study will be 
tracked, it is possible some participants will be more physically active than others therefore 
altering the results of our study. Furthermore, apart from asking medication to not be altered, we 
did not stop participants from getting any additional/alternative treatment on the side. This could 
have a large impact on our results, however we did not find it ethical to prohibit participants from 
seeking ways to relieve their symptoms.
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Annex 2: NeuroQoL Anxiety- short form (1 of 7) (80)

Annex 1: Visual Analogue Scale (79)
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Annex 3: NeuroQoL Depression- short form (2 of 7)
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Annex 4: NeuroQoL Lower limb extremity function- short form (3 of 7)
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Annex 5: NeuroQoL Positive affect and Wellbeing- short form (4 of 7)
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Annex 6: NeuroQoL Fatigue- short form (5 of 7) 
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Annex 7: NeuroQoL Sleep disturbance- short form (6 of 7)
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Annex 8: NeuroQoL Satisfaction with social role and activity- short form (7 of 7)
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Annex 10: Semmes-weinstein monofilament 
testing sites (71)

Annex 9: 5,07g monofilament used in 
Semmes-weinstein monofilament test (81) 

Annex 11: cycle ergometer used for assessment and warm up 
(Monark LC7TT) (82) 
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Annex 12: Berg balance Scale (1 of 3) (83)



 

38Annex 13: Berg balance Scale (2 of 3)
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Annex 14: Berg balance Scale (3 of 3)



 

40

Annex 15: whole body vibration platform (Galileo 2000) 
(84)



INFORMED CONSENT FORM 

You are being asked to take part in a research study. Before you agree to participate in this study 
you must read this information sheet and make sure you understand the content and purpose of 
the study. Do not hesitate to ask questions to the researcher if you have any doubts.


PART I : 

INTRODUCTION : 

We are physiotherapist graduated from the university of EUSES Barcelona. We invite you to 
participate in our study called : The effects of whole body vibration on type 2 diabetes adults with 
painful peripheral neuropathies: a randomised controlled trial.

This information sheet will help you understand how the study will be carried out. It will provide a 
thorough explanation of the study's goals, methods, and potential side effects.


PURPOSE OF THE RESEARCH 

We would like to study the effects of whole body vibration (WBV) on type 2 diabetes adults with 
painful peripheral neuropathies. We especially want to determine the effects this procedure has on 
pain as well as quality of life, balance, aerobic capacity, plantar sensation and strength.


To do so, the participants of our study will take part in either a WBV intervention or a sham WBV 
intervention in which the WBV machine will not be turned on.


TYPE OF RESEARCH INTERVENTION 

The research involves the use of WBV as well as general lifestyle guidelines for diabetic patients. 
WBV is a therapy modality that consists of standing or doing exercise on a vibrating platform. In 
the case of our study, the participants will simply stand with bent knees on the platform. The 
vibrations created are believed to be beneficial for different clinical populations, including 
diabetics with neuropathies. They stimulate body tissues in a way that triggers muscle contraction 
and potentially improves sensations.


PARTICIPANTS SELECTION 

The participants must meet the inclusion criteria to take part in the study. Furthermore they must 
be free of any exclusion criteria. 
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It is important that you are honest with the medical staff in regards to your health history.


Required criterias :

- Diagnose of T2DM

- Diagnose of peripheral neuropathy associated to diabetes

- 1 or more painful episode per week (VAS>4)


Exclusion criterias:

- Physically active 

- Epilepsy

- Knee or hip prothesis

- Recent fracture

- Recent venous thrombosis

- Spinal tumors

- Gallbladder stone

- Musculoskeletal/neurological condition/foot ulcer that do not allow locomotion 


VOLUNTARY PARTICIPATION  

Your participation in this study is fully voluntary. You can choose whether you want to be a part of 
it or not. If you decide to take part in the study, you will be asked to sign the consent form. Even 
after the study has started and you have signed the consent form, you can still choose to 
withdraw at any moment and without giving a reason.


PROCEDURES AND PROTOCOLES 

You will need to go to the hospital 3 times a week for 30 minutes each time. You will be expected 
to ;

• Do a 5 minutes warm-up 

• Undergo 4x3 minutes of either SHAM WBV or real WBV (depending on your group 

allocation)

• Orally express your pain levels on a scale of 0-10 (VAS)


There will be audio recording to keep tract of the pain levels.

A supervising physician will always be there during your time in the hospital. 

DURATION 
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The WBV treatment will be applied for 6 weeks. You will also be asked to come back to the 
hospital for the final assessment which will be done 6 weeks after the end of the treatment (12 
weeks from baseline).


CONFIDENTIALITY 

Your information will be kept anonymous and u only be sed for the purpose of this study. 

Participant data will not be shared except in the case of specific incidents during which the 
researchers are legally obliged to.


RIGHT TO REFUSE OR WITHDRAW 

We remind you that your participation is voluntary and that you can withdraw at any moment 
during the research or the follow-up.


SIDE EFFECTS POTENTIAL RISKS


Unwanted side effects of WBV could include (78):

-Faintness 

-Nausea 

-Skin erythema (abnormal redness of skin)

-Oedema

-Pain

-Temporary loose of foot sensation


Measures will be put in place according to guidelines to reduce any potential side effect (position, 
time, parameters of the WBV machine).

There is the possibility of an accidental injury occurring during the assessment or during the WBV 
treatments. Physiotherapists and assessors will always be present to supervise the intervention.


BENEFITS 

This intervention aims to relieve symptoms of diabetic neuropathy.


Benefits could include: 

-reduction of pain

-improvement of quality of life

-improvement of strength and balance 

-Improvement of plantar sensitivity 

-improvement of aerobic capacity 
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Furthermore, the information obtained in this study will participate to an increase of knowledge 
regarding the subject of pain relief in diabetic neuropathies. This can be of help to all the 
individuals affected by the condition as well as the researchers studying it.


WHO TO CONTACT 
Mrs Maelle Bernard

Direction : Carrer de la Feixa Llarga, s/n, 08907 L'Hospitalet de Llobregat, Barcelona

Email : mbernard.research@gmail.com

Phone : 978 664 §43


PART II :  
CERTIFICATE OF CONSENT 

I, …………………………………………….………, guarantee that :

1. I have received a copy of the consent form. 	 	 	 	 	 ☐yes ☐no     

2. I have read and understood the consent form.	 	 	 	 ☐yes ☐no 

3. I understand that my participation is voluntary.	 	 	 	 ☐yes ☐no 

4. All my questions have been answered and I am satisfied with the answers.	 ☐yes ☐no 

5. I understand that I can withdraw from the study at any moment.	 	 ☐yes ☐no  

6. I am aware of the potential risks, benefits and side effects that may arise from  my 
participation in the study.	 	 	 	 	 	 	 ☐yes ☐no 

7. I understand that the researchers will keep my datas confidential.	 	 ☐yes ☐no 

8. I consent to participate in the study. 	 	 	 	 	 	 ☐yes ☐no 

DATE AND PLACE :  

NAME OF THE PARTICIPANT : 

SIGNATURE OF THE PARTICIPANT  
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