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ABSTRACT

Diabetes mellitus is one of the most prevalent metabolic conditions in the world.
One of its consequences is overactive bladder (OAB), which is a syndrome whose symptoms appear
during the urine storage phase in the form of increased urinary frequency or urinary urgency. The
prevalence of this disorder is estimated to be 22.5-24.2 % in people with type 2 diabetes (T2D). Recently,
a useful technique for the treatment of OAB, named transcutaneous tibial nerve stimulation (TTNS), has
been introduced. This study aims to investigate the effect of TTNS in women with T2D and OAB.
[VETEEE This randomized, double-blind clinical trial was conducted on 40 women with T2D and OAB
symptoms, who were divided into two control and intervention groups. The control group performed
pelvic floor muscle (PFM) training daily for one month, while the intervention group received 12
sessions of TTNS combined with PFM training. Before and after the intervention, the lower urinary tract
symptoms were recorded using the Persian version of the International Consultation on Incontinence
Modular Questionnaire for Female Lower Urinary Tract Symptoms (ICIQ-FLUTS). Independent t-test,
paired t-test, Wilcoxon test, Mann-Whitney U test, and chi-square test were performed for data analysis
using SPSS software, version 24.

ST There was no significant difference between the two groups in the ICIQ-FLUTS score, incontinence
quality of life, or PFM strength, and endurance (P>0.05). However, their scores were significantly different
after treatment in each group compared to the pre-treatment phase (P<0.05).
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Extended Abstract consultation on incontinence modular questionnaire on fe-
male lower urinary tract symptoms (ICIQ-FLUTS). The
Introduction incontinence quality of life questionnaire and the modified

iabetes Mellitus is the most common meta-

bolic disorder worldwide and is character-

ized by high blood sugar due to the body’s

inability to produce enough insulin or to

use insulin. Urinary tract infections, sexual
dysfunction, and neurogenic bladder with the clinical
manifestation of an overactive bladder (OAB) are some
urological complications of diabetes. The OAB is a syn-
drome with symptoms in the urine storage phase, and it
appears with an increase in the frequency of urination
or urinary urgency. The prevalence of this disorder is
estimated at 22.5-24.2% in people with type 2 diabetes
(T2D). Neuromodulation technique seems to be a viable
option for the treatment of OAB because of being a mini-
mally invasive and tolerable approach and having posi-
tive results. A kind of neuromodulation method is tibial
nerve stimulation (TNS) which uses electrical impulses to
manage OAB symptoms, and has two types of percutane-
ous and transcutaneous TNS. The present study aims to
investigate the effect of transcutaneous tibial nerve stimu-
lation (TTNS) on incontinence quality of life, pelvic floor
muscle (PFM) strength, and urinary tract symptoms in
women with T2D and OAB.

Materials and Methods

This is a randomized, double-blind clinical trial on 40
women with T2D and OAB syndrome referred to clinics of
hospitals affiliated to Shahid Beheshti University of Medical
Sciences. The lower urinary tract symptoms were recorded
and assessed using the Persian version of the international

Oxford scale were used to assess participants’ quality of life
and PFM strength, respectively. After collecting demograph-
ic information, participants were divided into two groups of
intervention and control. The control group performed pel-
vic floor muscle training exercises every day for one month,
while the intervention group was treated with TTNS, in ad-
dition to performing pelvic floor muscle training exercises.

The TTNS was applied using a two-channel portable stimu-
lator (NeuroTrac, England) that could adjust parameters,
including frequency, current intensity, pulse duration, and
treatment time. Electrode placement was bilateral, with the
negative electrode placed below the medial malleolus and
the positive electrode was placed 5-10 cm above the medial
malleolus. Continuous electrical current at a frequency of 10
Hz with a pulse duration of 220 microseconds was applied
for 20 minutes per session, three times per week, at 12 ses-
sions for four weeks. The participants did not experience any
discomfort because the current intensity was lower than the
movement threshold. Figure 1 shows the electrode place-
ment method for TTNS. For data analysis, independent t-test,
paired t-test, Wilcoxon test, Mann-Whitney U test, and Chi-
square test were performed using SPSS software, version 24.

Results

The mean age of patients in the control and intervention
groups were 50.8+7.38 and 48.5046.92 years, respec-
tively. Table 1 shows the results of comparing the ICIQ-
FLUTS scores between the two groups before and after
treatment.

Table 1. Mean ICIQ-FLUTS scores in two groups before and after treatment(n=20)

Mean+SD
Variables Time P
Control Intervention

Before treatment 6.85+3.5 7.75%2.69 0.36
Frequency

After treatment 6.213.37 5.9+2.45 0.74

Before treatment 1.7+1.08 2.05+1.64 0.54

Urgency
After treatment 1.75+1.09 1.7+1.34 0.95
Before treatment 10.1+4.39 10.4£2.93 0.80
Incontinence
After treatment 9.4+1.22 8.217.94 0.73
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Figure 1. Electrode placement method for applying TTNS
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As can be seen in Table 1, there was no significant differ-

ence between the two groups in the ICIQ-FLUTS score,
incontinence quality of life, and PFM strength between
the two groups (P>0.05). However, their mean scores
were statistically significant after treatment in each group
compared to the pre-treatment phase (P<0.05).

Conclusion

The TTNS has no advantage over PFM training regard-
ing the incontinence quality of life, PFM strength, and uri-
nary tract symptoms of women with T2D and OAB. This
finding is consistent with the results of Welk et al. who
showed that TTNS is ineffective in treating urinary tract
symptoms in people with neurogenic bladder dysfunc-
tion. However, the results of the present study are different
from the findings of Ahmad et al.[22]. conducted in 2022.
They showed that TTNS along with PFM exercises can
improve symptoms of OAB in people with T2D. The dif-
ference in the duration of treatment (6 weeks in their study
versus 4 weeks in our study), may be the reason for this
discrepancy. Also, Ahmed et al. [22]. included both men
and women, while the participants in our study were only
women. In addition, the type of study variables, including
the incontinence quality of life and female lower urinary
tract symptoms also play a role in this discrepancy.

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the ethics committee Sha-
hid Shahid Beheshti University of Medical Sciences
(Code: IR.SBMU.RETECH.REC.1398.014). All ethical
principles were considered in this study. The participants
were informed about the study objectives and methods,
were assured of the confidentiality of their information,
and were free to leave the study at any time. If desired, the
research results would be available to them.
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1. Vesicoureteral Reflux (VUR)

2. Sacral Nerve Stimulation

3. Percutaneous Tibial nerve stimulation

4. Transcutaneous Tibial Nerve Stimulation
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