Appendix 1: The methods of electrode placement

Electrode location

Electrodeposition method/ Number of studies

Point A: 3-5 cm above the med malleolus
or ankle (width of 3 fingers)

Point B: less than 3 cm above the medial
malleolus

Point C: Around the medial malleolus
Point D: More than or equal to 5 cm above
the med malleolus

Point E: On the arch of the foot in the
middle part of the sole in the heel bone
Point N: Related to unknown points etc. in

the path of the tibial nerve in the leg

Method 1 _AC
14 studies

Method 2 _BC

6 studies

Method 3 _AE
10 studies

Method 4 BE

4 studies

Method 5 DC
10 studies

Method 6
AN, BN, CE,BD, EE
17 studies




Appendix 2a: Summary of studies

Author , year | Result
Row
and reference
1 Mathieu The visual analog scale (VAS) score above 50% showed no significant difference between the diabetic group (70% vs.
2017(58) 44.1%, p=0.17) and the two groups (4.10 vs. 4.10, p=0.98). After two months of treatment, the score on the urinary
symptoms profile (USP) questionnaire reduced significantly in both groups (-3 scores in the diabetic group, -1.9 scores
in the non-diabetic group, p=0.030 and p<0.001, respectively). Except for the patients whose treatment was stopped
after 6 months, there was no significant difference between groups. This difference was greater among diabetic patients
(100% vs. 63.5%, p=0.04). The functional results of the TTNS in the OAB treatment seem to be similar between the
diabetic and non-diabetic patients.
2 Ragab 2015 | Atthe end of the treatment, the VAS score and daily voiding frequency rate reduced and the mean urine volume increased.
(68) There was no statistically significant difference in the ICPI scores (p=0.927) between weeks 0, 6, and 12 (p=0.937). As
regards the GRA score, 85% of patients reported having no effect, 5% reported having worse symptoms, and 10%
reported having a mild good response. Intermittent PTNS is not a satisfactory treatment for refractory IC/BPS.
3 Van balken A subjective response was observed in 42% of patients. The mean VAS score was less than 3 in 21% of patients. The 36-
2003 (46) item Short Form Health Survey questionnaire (SF-36) showed the overall pain intensity to have a significant
improvement. Despite the very low overall success rate and the need for controlled studies with placebo, PTNS may
have a place in the treatment of patients with chronic refractory pelvic pain.
4 Rio-Gonzalez | The data confirmed the high effectiveness of PTNS in improving the OAB symptoms by 24 months. Moreover, frequent
2017 (51) urination during the day and the first sensation of bladder filling are considered important factors in the PTNS success.
5 AMARENCO | The PTNS has an objective effect on urodynamic parameters. Improvement of OAB caused the PTNS to be suggested
2003 (47) as a non-invasive therapeutic method at the bedside.
6 Klingler Pain (VAS) is reduced in patients. The urodynamic evidence of bladder instability faded in 76.9% of patients. The average
2000 (55) total bladder capacity (TBC) and bladder volume during voiding increased in all patients. No side effects were observed
in treatment. Peripheral neuromodulation of the S3 region can treat patients with urgency-frequency in OAB syndrome.
7 De Gennaro | The pain VAS score decreased. Most cases of urinary incontinence were cured. The symptoms improved in 71% of the
2004 (50) children with urinary retention. In 65% of patients who regained bladder control, the cystometric capacity of the bladder
was normal and there were no more unstable contractions. No significant change was observed in the urodynamic and
symptoms in the neuropathic bladder group. The PTNS is safe, minimally painful and feasible in children. PTNS seems
to be helpful in the treatment of refractory nonneurogenic LUTS.
8 MacDiarmid | Patients showed improvement in overall subjective response, frequency of daily voiding and urge incontinence. A
2010 significant improvement was observed in the OAB questionnaire symptoms severity from 3 months to 12 months (p
(56) <0.01), as well as from 6 months to 12 months (p<0.01). The mean voiding volume improvement was 39 cc (p<0.05).
No significant side effect was observed. The OAB symptoms improved significantly with 12 weeks of PTNS treatment
sessions and this improvement lasted for up to 12 months. The results of this study indicate the effectiveness of PTNS
as a stable and long-term treatment in OAB.
9 Onal There was a significant reduction in urinary frequency, urgency, urge incontinence, and the pad test score, and an increase
2012 (59) in the patient's fluid intake. Despite its positive effects on bladder diary, pad test, and QOL in OAB syndrome, PTNS has
no effects on bladder circulation.
10 Vanbalken There was a statistically significant reduction in the frequency of urine leakage, number of pads, and frequency of urine
2001(46) voiding. The QOL of patients, especially patients with OAB improved. The mean volume of urine voided showed a
statistically significant increase. Only mid-side effects were observed. The PTNS is a successful therapeutic non-invasive
method for patients with certain types of lower urinary tract dysfunction.
11 Peters 2012 | There was a significant improvement in urinary frequency, urge incontinence frequency, urinary emergency, and in the
(28) scores of symptoms severity and QOL of OAB and health-related questionnaire. Some mild side effects of unknown
relationship to treatment were reported. PTNS with 1.3 treatments per month is a long-term safe, durable and valuable
therapeutic method to significantly maintain the clinical control of the OAB symptoms.
12 | Van Balken,et | Sexual dysfunction is observed in most of the patients with lower urinary tract dysfunction, which may be improved in
al 2006 (62) | the recent successful treatment.
13 Zhao 2004 No significant change was observed in the pain scores, urine voiding frequency, urine volume, and the scores of ICPI,
(70) ICSI, and SF-36. However, an improvement was observed in some patients. The treatment had no side effects.
Intermittent PTNS has no significant clinical effect on patients with refractory IC during 10 weeks.
14 van der Pal After stopping treatment for 6 weeks, the frequency and severity of incontinence worsened significantly (p<0.05). After
2006 retreatment, the number of incontinence episodes, incontinence severity, as well as the QOL improved significantly
(63) (p<0.05). The mean voided volume was significantly worsened and it was significantly improved during the retreatment
period (p<0.05). Continued treatment is considered necessary in OAB patients who have been successfully treated with
PTNS. The PTNS can be made effective again in patients who have already been successfully treated.
15 Yoong Daily incontinence frequency and daily urge incontinence frequency during 2 years were statistically similar to the
2013 recorded cases within 6 weeks and remained less than the baseline level. No side effects other than hypoesthesia were




(65) reported. Women who received PTNS for refractory OAB syndrome during 2 years, reported significant symptom relief.
PTNS is an excellent safe durable therapeutic method in the second line of treatment.
16 Zhao No statistically significant improvement was observed in VAS. The scores of ICPI, ICSI, and SF-36 were improved
2008 significantly. No significant difference was observed in the diary index and SF-36 scores between the two groups and
(69) before and after treatment. Out of 18 patients, the bladder volume had a statistically significant improvement in 8 patients
who evaluated the trial to be effective. All patients completed the 10 therapy sessions without any side effects.
Intermittent PTNS may be an alternative therapy for patients with IC symptoms.
17 Baykal A significant improvement was observed in the maximum bladder capacity and pain symptoms. The intravesical heparin
2005 (66) and peripheral neuromodulation combination seems to be an alternative for patients with refractory IC.
18 Govier The mean daily urine voiding and urge incontinence were reduced by 25% and 35%, respectively (p<0.05). Statically
2001 significant improvements were observed in the pain and QOL indices. No significant side effects were observed in
(53) patients. Percutaneous peripheral afferent nerve stimulation is a safe, minimally invasive and effective therapy for
treating refractory OAB and/or pelvic floor dysfunction.

19 van Balken Subjective success was seen in 51.5% of patients. The SF-36 total score was low. The patients also scored worse on the

2006 (61) disease-specific QOL questionnaire, though the disease severity was not different. PTNS may be used as a tool for
neuromodulation therapy in patients.

20 Capitanucci | Twelve and all 14 patients with dysfunctional voiding were improved (p not significant). During 1 year of follow-up, the

2009 dysfunctional voiding was improved greater in OAB patients (71% vs 41%) and the improvement remained the same at
(49) the 2-year evaluation.
The voided volume and post-void residual urine became normal in most of the patients with dysfunctional voiding. PTNS
is reliable and effective for nonneurogenic refractory lower urinary tract dysfunction in children. The PTNS efficacy
seems to be better in dysfunctional voiding cases than in the OAB ones.

21 Vandoninck | The objective and subjective success rate was 56% and 64% in 24-hour leakages, respectively. Urine voiding frequency

2003 in terms of volume chart data and QOL scores improved significantly (P <0.01). Cystometric bladder capacity (p=0.043)

(64) and bladder volume (p=0.012) increased significantly. PTNS cannot abolish Detrusor instability but it increases
cystometric capacity and delays the onset of Detrusor instability. PTNS can be useful in the cystometry of patients
without Detrusor instability or with late Detrusor instability onset.

22 | Fischer-Sgrott | The scores of the health-related questionnaire and ICIQ-SF were improved significantly. PTNS can be considered as a

2009 (52) good alternative to OAB therapy because it is safe and inexpensive as compared to other therapeutic methods and
improves the QOL in women with refractory OAB.

23 Marchal At 6, 12, and 24 months of follow-up, 92.4%, 91.69%, and 62.5% of patients improved, respectively. Night-time

2011 urination frequency (P < .05) and QOL (P < .01) were significantly worsened. By the end of therapy, the first sensation
(71) of bladder filling increased. The mean post-therapy bladder capacity increased by 72.7 mL (P <.001). PTNS is a good
option for OAB therapy.

24 Pytel According to the urinary dairy, incontinence frequency, frequent urination, and tendency to urinate improved.

2018(60) Urodynamic examination showed no significant change in the target parameters. No side effects were observed. PTNS
is an effective, minimally invasive, tolerable and safe therapy for OAB syndrome.

25 Kabay Daily urine voiding and daily emergency frequency decreased by 3.8 and 4.7 times, respectively, and pain intensity,

2021 symptoms, and problem index showed a statistically significant improvement. The changes in the mean volume of urine
(67) voided were not statistically significant. The voiding volume improved by 8.4 mL on average. In patients with painful
bladder syndrome, the urine voiding diary, and scores of the ICSI, ICPI, and VAS improved after 12 weeks of PTNS
treatment. The PTNS treatment is a useful therapeutic option in the first line of the treatment to improve the symptoms

of the painful bladder syndrome.
Kizilyel 2015 | All parameters of the urinary bladder improved significantly in all groups (p<0.05). The use of PTNS compared to the
2 (24) drug group had a statistically significant improvement in symptoms. PTNS is a safe, simple and minimally invasive
treatment method in patients with OAB and may be suggested alone or in combination with ACD if conventional

treatments fail.

Preyer 2015 | There was no significant difference between the two treatment groups in quality of life (p = 0.07) and frequency of

27 (30) incontinence (p = 0.89). Side effects of PTNS were less than tolterodine (p=0.04). Both PTNS and tolterodine were
effective in reducing the frequency of incontinence and improving the quality of life in patients with OAB, but not in the
frequency of urination. PTNS had fewer side effects.

Ayala-Quispe | Average voiding volume, daily and nightly voiding frequency decreased, urgency and urgency incontinence frequency

28 2020 decreased, there was no significant difference between the two treatments.The quality of life and recovery due to

(39) treatment with both techniques increased positively (p=0.05). There were no complications. This was the first
randomized clinical trial in Mexico that evaluated the efficacy of both posterior tibial stimulation techniques.
Sherif 2017 | Botulinum toxin group had significant improvement in all parameters. Intrathecal injection of botulinum toxin and PTNS

29 (34) are both effective in the treatment of refractory idiopathic OAB. Botulinum toxin A is more effective than PTNS and is
durable, less invasive, reversible and safe, but has more side effects.

Mallmann The overactive bladder questionnaire showed a significant improvement in the PTNS group compared to the parasacral
2020 stimulation group (p=0.019).

30 (25) After the intervention, there was no difference between the groups in terms of the KHQ domain, the average symptom
scale of this questionnaire, and the proportion of the incontinence severity index. Both parasacral cutaneous electrical
stimulation and PTNS appear to be effective and safe for home treatment of women with OAB.

Elshora Urodynamic parameters and OAB symptoms had a statistically significant improvement, there was no significant
2020 difference between the two groups. Side effects were mainly observed in the trospium chloride group, which were not
31 (18) observed in the PTNS group. Trospium chloride and PTNS stimulation have the same effect in treating OAB symptoms

and these two lines of treatment are effective. PTNS is safe and associated with significant improvement in OAB
symptoms.
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Lashin 2021 | Bladder symptoms, frequency and frequency of emergency urinary incontinence had statistically significant
32 (40) improvement. No serious device-related adverse events or malfunctions were reported. PTNS is safe and effective in
treating OAB symptoms after 6 weeks. This is more acceptable and affordable for patients.
Vecchioli- PTNS showed more effectiveness than solifenacin succinate, but together with PTNS, it was more effective than its
33 Scaldazza individual application and showed more effectiveness in the long term..
2018(37)
Sonmez 2022 | The severity of incontinence, voiding frequency, frequency of incontinence, number of pads used, severity of symptoms
(42) and quality of life of the groups receiving posterior tibial nerve stimulation were significantly improved compared to the
group receiving bladder retraining (P<0.0167). Treatment success and treatment satisfaction were higher in both
34 electrical stimulation groups than in the bladder retraining group (P <0.001 and P < 0.0167, respectively).
Posterior tibial nerve stimulation with bladder training was more effective than bladder training alone in women with
idiopathic OAB .These two tibial nerve stimulation methods had similar clinical efficacy, but with minor differences,
TTNS had shorter preparation time, lower discomfort level, and higher patient satisfaction than PTNS.
Svihra 2002 | In the electrical stimulation group, the average of the incontinence questionnaire increased. There was a significant
35 (36) difference in the drug group. The untreated group saw no change in complaints. Noninvasive stimulation improved
subjective symptoms related to overactive bladder, had no side effects, and was well tolerated.
Karademir In both groups, the average voiding frequency, urgency and urgency incontinence improved. There was no significant
36 2005 difference between the two groups. SANS is an easy treatment method with few complications in OAB. The combination
(23) with a low dose of anticholinergic, without causing side effects, significantly increases the success rate.
Zoni¢- TTNS and PTNS led to reduction of all clinical symptoms of OAB and significant improvement of quality of life
37 Imamovié¢ (P<0.05), without side effects, which was statistically more significant with PTNS (P<0.001). Better effects were
2021(44) obtained with weekly PTNS.
Geirsson1993 | Urinary frequency, average and maximum voided volume, and visual analog scale scores of both groups had no
38 (45) difference compared to before treatment. Despite the small sample size, it seems that TTNS and acupuncture have a very
limited effect in patients with interstitial cystitis.
Boudaoud Objectively, the results support the effectiveness of TTNS. Evacuation volume (184 ml to 265 ml), maximum
39 2015(15) cystomanometric volume (215 ml to 274 ml) increased significantly. Clinical results remained the same between TTNS
and placebo groups. Despite the small sample size, this pediatric population emphasizes the placebo effect with any
treatment.
Macias-Vera | Patients treated with darifenacin had a decrease in voiding frequency and incontinence, and compared to patients treated
2016 with stimulation, they had a lower score in the self-assessment questionnaire of quality of life. In the pad test, urine
40 57 leakage in grams decreased in both groups and there was no statistically significant difference between the two groups
(p=0.753). At week 6, darifenasin was superior to transcutaneus stimulation in reducing symptoms, urinary leakage, and
questionnaire scores.
Souto 2014 | In the 24th week, in the multimodal treatment group, the score of the OAB Incontinence Questionnaire (ICIQ-OAB), p
41 (395) =0.0001, and the score of the Short Form Incontinence Questionnaire (ICIQ-SF), p = 0.0006, increased. Multimodal
treatment was more effective and TENS treatment (alone or combined) has more lasting results than oxybutynin alone.
Manriquez A significant decrease was observed in the voiding frequency, urgency and frequency of emergency incontinence. There
42 2016 was no significant difference between the intervention groups. OAB-q scores improved similarly in both groups. TTNS
(26) and oxybutynin showed similar improvements in subjects with OAB in a 12-week study.
Ramirez- Statistically significant improvements were observed in OAB-q-SF and incontinence questionnaire, as well as in the
3 Garcia 2021 | quality of life of both TTNS and PTNS groups (p < 0.001). There was no difference between the two groups. Therefore,
(32) these findings, along with the minimal invasiveness and ease of use of TTNS, may lead to an increase in the use of this
technique in OAB.
Abulseoud The average score of the OAB symptom questionnaire, the average voiding frequency, and the I1Q-7 score in both TTNS
44 2018(10) and TTNS plus drug groups had a significant decrease. Cystometric capacity increased in both groups. TTNS combined
with low-dose trospium chloride was more effective than TTNS alone in treating OAB in women.
45 Hegazy 2014 | The mental success rate was 67% in the PTNS group and 40% in the propriorin group. PTNS is more effective than
(54) proprin in the treatment of OAB.
46 Bacchi 2021 | Significant reduction of 1.5 times urination in group 2, which was not clinically relevant. Adding vaginal stimulation to
(14) TTNS for treating OAB was not more effective than TTNS alone.
Ebid 2009 In both groups, the parameters of daily urination, severity of urgency and VAS had statistically significant improvements.
17) In the PTNS group along with pelvic floor exercise, the volume of the initial tendency to void was a continuous recovery.
47 No difference was observed in the long-term electrical stimulation of the posterior tibial nerve with vetrospium
hydrochloride in the treatment of patients with OAB. Discontinuation of both treatments resulted in further worsening
of symptoms of OAB.
Finazzi-Agro | The improvement of incontinence frequency, number of voids, volume of voids, and incontinence quality of life score
48 2010(19) was significant in PTNS, but not in the placebo group. PTNS can be considered an effective treatment for detrusor
overactivity incontinence, none of the placebo-treated patients responded to the treatment.
Barroso 2013 | The visual analog scale was completely resolved in 70% of the parasacral stimulation group and in 9% of the PTNS
(48) group (p=0.02). There was no significant difference between the groups (p=0.55). Parasacral electrical stimulation is
49 more effective in relieving symptoms of OAB, which is consistent with parents' opinion. However, there was no
statistically significant difference in the assessment of symptoms of inefficient urination, or in the complete resolution
of daily urinary urgency or incontinence.
Sancaktar Side effects were similar between the two groups. The combination of SANS and antimuscarinic therapy compared to
50 2010 (33) antimuscarinic therapy alone in patients with overactive bladder led to better clinical results and Incontinence Impact
Questionnaire (I1Q-7) scores.
5 Ramirez- The number of daily urination and symptom improvement of the 3-day diary variables of urination in both stimulation
Garcia2019 | methods did not decrease statistically significantly. In each method, more than 50% of the frequency of emergency




31) incontinence was reduced and the quality of life improved to a great extent. TTNS complications are not more. According
to the results, the use of neuromodulation in a superficial way may lead to more prescribing of this technique.
Martin-Gracia | In both stimulation methods, the results of voiding frequency, frequency of urgency and urinary incontinence, severity
52 2018 of symptoms and quality of life did not change significantly. There was no statistically significant difference in outcomes
27 between groups. TTNS is effective in maintaining symptom improvement in women with OAB who responded positively
to a course of 12 weekly sessions of PTNS.
Pierre 2021 TTNS in one leg, once a week, reduced urgency frequency (1.0£1.6 vs. 1.4£1.9; p = 0.046) and incontinence frequency
53 41 compared to placebo (1.4+0.7 vs. 1.4+2.2 ;p<0.001). The protocol of one leg, twice a week, increased the frequency of
urination compared to two legs, once a week (8.2+3.5 vs. 9.0+5.1; p=0.026) and placebo (3.5 +8.2 versus 2.749; p =
0.02). Stimulation of one leg improved daily urination frequency, urgency and urinary incontinence.
Bykoviene Urinary frequency of women improved in both groups, urinary incontinence decreased significantly in the second group.
54 2018(16) There were no between-group differences. All three treatments (TTNS plus pelvic floor muscle retraining and retraining
alone and lifestyle advice) lead to effective short-term reduction of urgency in women with OAB, but evaluation of long-
term efficacy is needed.
Alve 2020 No difference in the analyzed outcomes was observed between the TTNS groups with sensory and motor thresholds.
55 (13) TTNS is more effective in treating OAB in older women. And there is no difference between sensory and motor
thresholds.
Jacomo 2020 | By measuring OAB_ICIQ and SF_ICIQ, the symptoms of both groups improved. In the 3-day evaluations of the bladder
56 (22) diary in the TTNS group, the frequency of urgency and urinary incontinence decreased, no difference was observed
between the groups. Both proposed treatments were effective in improving OAB symptoms, but TTNS showed a greater
reduction in symptoms than the 3-day bladder diary.
Ahmed 2020 | In TTNS and PTNS groups, maximum bladder capacity and health-related quality of life increased significantly
57 1) (P=0.0001). There was a significant decrease in the severity of bladder symptoms in both groups. There was no
significant difference between the two groups in all variables (P>0.05). TTNS is as effective as PTNS in reducing bladder
severity symptoms and improving health-related quality of life in postmenopausal women with OAB.
Girtner 2021 | With bilateral TTNS, maximum bladder capacity increased by 41 ml in subjects without anatomic pathology symptoms
58 (20) (p = 0.02). The average voiding volume of patients with residual pathological values after voiding increased by 76 ml
compared to patients without urinary retention (p = 0.03). TTNS appears to be beneficial in these patients.
Welk 2020 There were no significant differences in secondary outcomes (24-hour pad weight and urine output diary parameters).
59 (43) The results were similar in OAB and neurogenic bladder subtypes. TTNS does not appear to be effective for treating
urinary symptoms in people with OAB or neurogenic bladder dysfunction.
Okan 2021 A significant decrease in voiding frequency, OAB-VS8, ICIQ-SF was observed in both groups (p<0.001). After 12 weeks
60 (12) of TTNS, no significant difference was observed between the groups in terms of treatment response. Three times weekly
TTNS appears to be more effective than once weekly and can be safely used before aggressive treatments in refractory
OAB.
Zhang 2021 | OAB symptoms with OAB-q questionnaire and urine diary and maximum bladder volume in both groups significantly
61 (38) improved after treatment, which was better in the combination group, drug and TTNS. Some mild side effects were
observed. The combination of TTNS and solifenacin was more effective in improving OAB symptoms than solifenacin
alone.
62 Ugurlucan PTNS and electrical stimulation are both significantly effective in the treatment of OAB in improving objective and
2013 (21) subjective parameters. The objective results between the two groups are not significantly different. However, the number
of patients describing themselves as cured was significantly higher in the ES group.
63 Peters 2009 | No serious device-related adverse events or malfunctions were reported. This randomized, double-blind, multicenter,
(29) randomized controlled trial with level I evidence found that PTNS therapy is safe and effective in the treatment of OAB.
The convincing effect of PTNS in this trial is consistent with other recently published reports and supports the use of
peripheral neuromodulation for the treatment of OAB.
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The visual
analog scale
(VAS) score

above 50%
showed no
significant
difference
between the
diabetic group
(70% vs. 44.1%,
p=0.17) and the
two groups (4.10
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At the end of the
treatment, the
VAS score and
daily voiding
frequency rate
reduced and the
mean urine
volume
increased. There
was no
statistically
significant
difference in the
ICPI scores
(p=0.927)
between weeks 0,
6, and 12
(p=0.937). As
regards the GRA
score, 85% of
patients reported
having no effect,
5% reported
having worse
symptoms, and
10% reported
having a mild
good response.
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A subjective
response was
observed in 42%
of patients. The
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was less than 3 in
21% of patients.
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(SF-36) showed
the overall pain
intensity to have
a significant
improvement.
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treatment of
patients with
chronic
refractory pelvic
pain.
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by 24 months.
Moreover,
frequent
urination during
the day and the
first sensation of
bladder filling
are considered
important factors
in the PTNS
SuCcess.
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Pain (VAS) is
reduced in
patients. The
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evidence of
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in 76.9% of
patients. The
average total
bladder capacity
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effects were
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OAB syndrome.
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significant
change was
observed in the
urodynamic and
symptoms in the
neuropathic
bladder group.
The PTNS is
safe, minimally
painful and
feasible in
children. PTNS
seems to be
helpful in the
treatment of
refractory
nonneurogenic
LUTS.

Patients showed
improvement in
overall subjective
response,
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daily voiding and
urge
incontinence. A
significant
improvement
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the OAB
questionnaire
symptoms
severity from 3
months to 12
months (p
<0.01), as well
as from 6 months
to 12 months
(p<0.01). The
mean voiding
volume
improvement
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significant side
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OAB symptoms
improved
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12 months. The
results of this
study indicate the
effectiveness of
PTNS as a stable
and long-term
treatment in
OAB.

30

NM

NM

NM

0.5-9

20

1*12=12

33

PTNS

NRCT
OAB

MacDiarmid
2010
(56)

There was a
significant
reduction in
urinary
frequency,
urgency, urge
incontinence, and

30

NM

0.2

0.5-
10

20

1*12=12

18

PTNS

NRCT
OAB

Onal
2012
(59)




10

the pad test
score, and an
increase in the
patient's fluid
intake. Despite
its positive
effects on
bladder diary,
pad test, and
QOL in OAB
syndrome, PTNS
has no effects on
bladder
circulation.

There was a
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significant
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urine leakage,
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The QOL of
patients,
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volume of urine
voided showed a
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significant
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mid-side effects
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therapeutic non-
invasive method
for patients with
certain types of
lower urinary
tract dysfunction.

30

0.2

0_10

20

1*12=12

37

PTNS

NRCT
OAB

Vanbalken
2001
(46)

10

There was a
significant
improvement in
urinary
frequency, urge
incontinence
frequency,
urinary
emergency, and
in the scores of
symptoms
severity and
QOL of OAB
and health-
related
questionnaire.
Some mild side
effects of
unknown
relationship to
treatment were
reported. PTNS
with 1.3
treatments per
month is a long-
term safe,

30

NM

NM

NM

0.5-9

20

1*12=12

50

PTNS

NRCT
OAB

Peters
2012
(28)

11
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durable and
valuable
therapeutic
method to
significantly
maintain the
clinical control
of the OAB
symptoms.

Sexual
dysfunction is
observed in most
of the patients
with lower
urinary tract
dysfunction,
which may be
improved in the
recent successful
treatment.

30

0.2

0_10

20

1*12=12

83

PTNS

NRCT
OAB

Van
Balken,et al
2006

(62)

12

No significant
change was
observed in the
pain scores, urine
voiding
frequency, urine
volume, and the
scores of ICPI,
ICSI, and SF-36.
However, an
improvement
was observed in
some patients.
The treatment
had no side
effects.
Intermittent
PTNS has no
significant
clinical effect on
patients with
refractory IC
during 10
weeks.

30

NM

0_10

20

1*10=10

14

PTNS

NRCT
PB

Zhao
2004
(70)

13

After stopping
treatment for 6
weeks, the
frequency and
severity of
incontinence
worsened
significantly
(p<0.05). After
retreatment, the
number of
incontinence
episodes,
incontinence
severity, as well
as the QOL
improved
significantly
(p<0.05). The
mean voided
volume was
significantly
worsened and it
was significantly
improved during
the retreatment

NM

30

NM

0.2

0_10

20

3*4=12

11

PTNS

NRCT
OAB

van der Pal
2006
(63)

14
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period (p<0.05).
Continued
treatment is
considered
necessary in
OAB patients
who have been
successfully
treated with
PTNS. The
PTNS can be
made effective
again in patients
who have already
been successfully
treated.

Daily
incontinence
frequency and
daily urge
incontinence
frequency during
2 years were
statistically
similar to the
recorded cases
within 6 weeks
and remained
less than the
baseline level.
No side effects
other than
hypoesthesia
were reported.
Women who
received PTNS
for refractory
OAB syndrome
during 2 years,
reported
significant
symptom relief.
PTNS is an
excellent safe
durable
therapeutic
method in the
second line of
treatment.

30

0.2

0_10

20

1*6=6

30

PTNS

NRCT
OAB

Yoong
2013
(65)

15

No statistically
significant
improvement
was observed in
VAS. The scores
of ICPI, ICSI,
and SF-36 were
improved
significantly. No
significant
difference was
observed in the
diary index and
SF-36 scores
between the two
groups and
before and after
treatment. Out of
18 patients, the
bladder volume
had a statistically

NM

30

NM

0_10

20

2*5=10

18

PTNS

NRCT
PB

Zhao
2008
(69)

16
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significant
improvement in
8 patients who
evaluated the
trial to be
effective. All
patients
completed the 10
therapy sessions
without any side
effects.
Intermittent
PTNS may be an
alternative
therapy for
patients with IC
symptoms.

A significant
improvement
was observed in
the maximum
bladder capacity
and pain
symptoms. The
intravesical
heparin and
peripheral
neuromodulation
combination
seems to be an
alternative for
patients with
refractory IC.

NM

30

NM

NM

0, 10

20

28

10

Intravesical
heparin +
PTNS

NRCT
Non-
ulcer

IC

Baykal
2005
(66)

17

The mean daily
urine voiding and
urge
incontinence
were reduced by
25% and 35%,
respectively
(p<0.05).
Statically
significant
improvements
were observed in
the pain and
QOL indices. No
significant side
effects were
observed in
patients.
Percutaneous
peripheral
afferent nerve
stimulation is a
safe, minimally
invasive and
effective therapy
for treating
refractory OAB
and/or pelvic
floor
dysfunction.

30

NM

0.2

0_10

20

1*12=12

53

PTNS

NRCT
OAB

Govier
2001
(53)

18

Subjective
success was seen
in 51.5% of
patients. The SF-
36 total score
was low. The
patients also

30

0.2

0_10

20

1*12=12

83

PTNS

NRCT
OAB

van Balken
2006
(61)

19
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scored worse on
the disease-
specific QOL
questionnaire,
though the
disease severity
was not different.
PTNS may be
used as a tool for
neuromodulation
therapy in
patients.

Twelve and all
14 patients with
dysfunctional
voiding were
improved (p not
significant).
During 1 year of
follow-up, the
dysfunctional
voiding was
improved greater
in OAB patients
(71% vs 41%)
and the
improvement
remained the
same at the 2-
year evaluation.
The voided
volume and post-
void residual
urine became
normal in most
of the patients
with
dysfunctional
voiding. PTNS is
reliable and
effective for
nonneurogenic
refractory lower
urinary tract
dysfunction in
children. The
PTNS efficacy
seems to be
better in
dysfunctional
voiding cases
than in the OAB
ones.

30

NM

NM

NM

NM

1*12=12

14

PTNS

NRCT
OAB

Capitanucci
2009
(49)

20

The objective
and subjective
success rate was
56% and 64% in
24-hour
leakages,
respectively.
Urine voiding
frequency in
terms of volume
chart data and
QOL scores
improved
significantly (P <
0.01).
Cystometric
bladder capacity

30

0.2

0_10

20

12

90

PTNS

NRCT
OAB

Vandoninck
2003
(64)

21
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(p=0.043) and
bladder volume
(p=0.012)
increased
significantly.
PTNS cannot
abolish Detrusor
instability but it
increases
cystometric
capacity and
delays the onset
of Detrusor
instability. PTNS
can be useful in
the cystometry of
patients without
Detrusor
instability or
with late
Detrusor
instability onset.

The scores of the
health-related
questionnaire and
ICIQ-SF were
improved
significantly.
PTNS can be
considered as a
good alternative
to OAB therapy
because it is safe
and inexpensive
as compared to
other therapeutic
methods and
improves the
QOL in women
with refractory
OAB.

NM

30

0.2

0_10

10

2*6=12

11

PTNS

NRCT
OAB

Fischer-
Sgrott
2009
(52)

22

At 6,12, and 24
months of
follow-up,

92.4%, 91.69%,

and 62.5% of
patients
improved,
respectively.
Night-time
urination
frequency (P <

.05) and QOL (P

<.01) were
significantly
worsened. By the
end of therapy,
the first sensation
of bladder filling
increased. The
mean post-
therapy bladder
capacity
increased by 72.7
mL (P <.001).

PTNS is a good

option for OAB

therapy.

30

0.2

0_10

20

14

53

PTNS

Cohort
OAB

Marchal
2011
(71)

23

According to the
urinary dairy,

30

NM

0.2

259

20

1*12=12

PTNS

NRCT
OAB

Pytel
2018

24
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incontinence
frequency,
frequent
urination, and
tendency to
urinate
improved.
Urodynamic
examination
showed no
significant
change in the
target
parameters. No
side effects were
observed. PTNS
is an effective,
minimally
invasive,
tolerable and safe
therapy for OAB
syndrome.

(60)

Daily urine
voiding and daily
emergency
frequency
decreased by 3.8
and 4.7 times,
respectively, and
pain intensity,
symptoms, and
problem index
showed a
statistically
significant
improvement.
The changes in
the mean volume
of urine voided
were not
statistically
significant. The
voiding volume
improved by 8.4
mL on average.
In patients with
painful bladder
syndrome, the
urine voiding
diary, and scores
of the ICSI, ICPI,
and VAS
improved after
12 weeks of
PTNS treatment.
The PTNS
treatment is a
useful
therapeutic
option in the first
line of the
treatment to
improve the
symptoms of the
painful bladder
syndrome.

30

NM

0.2

15

20

1*12=12

39

PTNS

NRCT
PB

Kabay
2021
(67)

25

NRCT: Non-randomized controlled trial, RCT: Randomized controlled trial, OAB: overactive bladder syndrome, PB: painful bladder
syndrome, NM: Not mentioned, PTNS: Percutaneous tibial nerve stimulation, TTNS: Transcutaneous tibial nerve stimulation, P: P-value,
GRA: Global Response Assessment, ICPI: Interstitial Cystitis Problem Index, IC/BPS Interstitial Cystitis/Painful Bladder, LUTS: Lower
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Visual Analogue Scale

Urinary Tract Syndrome, S3: Sacral spinal nerve 3, ICSI: Interstitial Cystitis Symptom Index, SF_36: Short form with 36 questions, VAS:

After Before Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95% Cl IV, Random, 95% Cl
3.1.1 Method 1
Jacamo, R H 2020 BEE 5 28 T3 T4 25 46% -D.64[414 286
Martin-Gracia, M. 2018 P28 12 85 18 12 MF% -080F2T 1) e
Subtotal (95% CI) 37 37 163% -0.76[-2.44,092] —~onlf-—
Heterogeneity, Tau®= 0.00; Chi*=0.01, df=1 (P= 084} F=0%
Testfor overall effect =088 (F=0.37)
3.1.2 Method 5
Alve, A T 2020 T84 284 39 1181 3F3 39 162%  -A97[h44-2800 —
Bacchi 2021 710334 A2 88 32 A2 192%  -2B0[4.05 -1.59) —
Bykoviene 2018 TH2 2312 B8b 324 27 141% 13413000337 —
Pierre, M. L. 2021 B84 39 26 1 B3 26 BA% -260[545,028) ——————————T
Zonit-lmamovié, M. 2021 84 34 30 128 44 30 MA% -3A0FA4R 1A ————
Subtotal (95% C1) 169 169 67.1% -2.88[-3.80,-1.95] -
Heterogeneity, Tau®=0.34; Chi=584, df= 4 (F=021} F=31%
Testfor averall effect: =611 (F = 0.00001)
3.1.4 Method 6
Ahulseoud A 2018 106 232 158 133 164 16 166% -270[-4.14,-1.26) —
Subtotal (95% CI) 15 15 16.6% -270[-4.14,-1.26] B
Heterogeneity: Mot applicahle
Testfor overall effect 7= 368 (P=0.0002)
Total (95% C1) 21 221 1000% -250[-3.30,-1.70] s
Heterogeneity: Tau?= 0.47; Chit=11.04, df=7 (P = 0.14); F= 37% | | | |

Testfor overall effect: Z=6.12 (F = 0.00001)

Testfor subaroun differences: Chi*=4.81, df=2(P=0.09, F=58.4%

-4 -2 u 2 4
After Before

Appendix 3. Voiding frequency after treatment according to the surface method stimulation and electrode placement



After Before Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
3.4.1 Movement threshold
Alve, A T 2020 784 284 39 1181 373 39 120%  -3AF[5.44,-250]
Jacamo, R H 2020 BEE & 25 73 74 25 458%  -DB4[4.14, 286 S E—
Martin-Gracia, M. 2018 TEO28 12 85 18 12 97%  -080FZT M) i
Subtotal (95% C1) 76 76 26.2% -2.02[-4.48,043] —atif--
Heterogeneity, Tau®= 339, Chi*= 793, df=2 (F=0.02), F=T5%
Testfor overall efflect Z=161 (P =011}
3.4.2 Sensory threshold
Zonit-Imarmovi, M. 2021 44 34 30 129 44 30 93% -350[-5.449-151) S —
Subtotal (95% C1) 30 30 93% -3.50[-549,-1.51] e
Heterogeneity, Mot applicable
Testfor overall effect Z2=3.45 (P = 0.0008)
3.4.3 Pain threshold
Ahulseoud A 2018 106 232 15 133 164 15 122% -270[-4.14,-1.26] e —
Bacchi 2021 T34 8249 324 52 134%  -280[-4.05-159) —
Bykoviene 2018 FE2O23 27 88e 324 22 M0%  -1.34F3.00,032 T
Pierre, M. L. 2021 g4 39 26 1M B3 26 B1% -260[5.45 029 —
Ramirez-Garcia, |. 2018 527 3 106 38 M MA5%  -160[317,-0.09 ]
Welk 2020 10 148 26 966 444 26 102%  0.34[1.46,214) N L
Subtotal (95% C1) 175 175 64.5% -1.81[-2.77,-0.86) > 2
Heterogeneity, Tau®= 0.69; Chi*= 996, df=5 (P = 0.08); F=50%
Testfor overall efiect 2= 372 (F=0.0002)
Total {95% CI) 261 281 100.0% -2.07[-2.93,-1.21] 4
Heterogeneity: Tau?=1.02 Chiz= 20,70, df = 9 (P = 0.01) F= 57% |4 52 ; é i

Testfor overall efiect Z=4.74 (P = 0.00001)
Testfor subaroup differences: Chif= 225, df= 2 (P =033, F=11.0%

Appendix 4. Voiding frequency after treatment according to the surface method stimulation and intensity of electrical stimulation

Mean Difference
IV, Random, 95% Cl

After Before

Mean Difference
IV, Random, 95% Cl

After Before
Study or Subgroup Mean SD Total Mean SD Total Weight
451242
Klingler, H. C.2000 188 415 15 133 366 15 102%
Subtotal (95% Cl) 15 15 10.2%

Heterageneity: Mot applicable
Test for overall effect 2= 4.08 (P = 0.0001)

4531224

Capitanueci, M 2009 137 91 14 188 B2 14 432%
Finazzi-Agro, E 2010 1864 851 18 1508 781 18 167%

kabay, 5. 2021 1482 237 39 1408 221 39 145%
MacDiarmid, 5. 20010 197 87 33 145 TR 33 9%
Peters 2009 183 7AE 110 1895 TR 10 11.9%
Rajah, M. 2015 14 3626 20 1HE 3837 20 114%

Yanbalken, M. 2001 1893 RA14 37 140 822 37 BIm
van der Pal, F. 2006 1874 1006 11 10F7E 515 11 3d%
Yandaninck, V. 2003 190 605 40 135 8116 490 132%
Subtotal (95% CI) 3n 372 89.8%
Heterogeneity Tau®= 310.36; Chi*= 4414, df= 8 (P =0.00001); F=82%
Testfor overall effect £=3.38 (P = 0.0007)

Total (95% CI) 387 387 100.0%
Heterogeneity Tau®= 309.86; Chi*= 47 44 df= 9 (P =0.00001); F=81%
Testfor overall effect Z=4.00 (P = 0.0001)

Testfor subaroup differences: Chi*t= 373, df=1 (F=005), F=73.2%

Appendix 5. Voided volume after treatment according to the needle method in all studies and considering subgroups of treatment duration

55.00 [28.59, 81.42]
55.00 [28.58, 81.42]

-31.00[-88.68, 26.68]

36.00 [30.63, 41.37)
B.40[1.77,18.57)
4200 [2.13,81.87]
13,50 [-6.82, 33.97]
9.20 13,00, 31 40]
19,30 14 48, 53.00)

79.90 (1311, 146.69]

55.00 [38.63, 71.37]
25.26 [10.64, 39.88]

28.28 [14.43,42.13]

<

—_—

—~aili--

-100

'
-
_

0
After Before

a0

100
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After Before Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Ranidom, 95% Cl IV, Random, 95% CI
4.1.1 Method 1
Finazzi-Agro, E. 2010 1865 851 18 1808 791 18 157%  36.00[30.63, 41.37 -
Rajah, M. 2015 141 36268 20 131.8 3537 20 11.4%  9.20[13.00,31.40] I
Subtotal (95% CI) 38 38 271%  24.85[-1.04,50.74] ol
Heterogeneity: Tau®= 28122 Chi*F=529 df=1 (P =002, F=31%
Testfor overall effect Z=1.88 (P = 0.08)
4.1.2 Method 2
Klingler, H. C.2000 188 415 15 133 3166 15 102% 5500[2858 81.47] B
Yandoninck, V. 2003 180 605 90 135 5116 90 13.2%  55.00[38.63 71.37] —
Subtotal (95% CI) 105 105 23.3% 55.00 [41.00, 68.91] &
Heterogeneity: Tau®=0.00; Chi*=0.00, df=1({F=1.00);, F=0%
Testfor overall effect Z=7.74 (P = 0.00001)
4.1.3 Method 3
MacDiarmid, 5. 20010 187 BY 33 145 8 33 BA% 42.00[213,81.87 —
Peters 2009 183 756 110 1695 7859 110 11.9% 13.60[6.92 33492 T
Yanhalken, M. 2001 1593 6514 37 140 822 37 B2% 19.30[14.49 5309 I —
van der Pal, F. 2008 1875 1006 11 1076 515 11 34% 799001311, 146.69] e
Subtotal (95% CI) 191 191 305%  26.96 [5.48, 48.44] . -
Heterageneity, Tau®= 163.96; Chi*= 4,84, df= 3P =021}, F= 34%
Testfor averall effect =2 46 (P = 0.01)
4.1.4 Method 6
Capitanucci, M 2009 137 53| 14 168 62 14 42% -31.00[-898.68 26.68] -
Kabay, 5. 2021 1492 237 39 1408 221 3 148% BA0F1.77,18.87] ™
Subtotal (95% CI) 53 53 19.1% -0.65[-33.13, 31.83] -l
Heterageneity, Tau®= 329.68; Chi*=1.74, df= 1 {P=018), F= 42%
Testfor overall effect Z=0.04 (P=0.497)
Total (95% CI) 387 387 100.0% 28.28([14.43,42.13] &
Heterogeneity: Tau®= 309.86; Chi*= 47.49, df= 9 (P < 0.00001); F= 81% -1=DD -5=D ] 5=D 160

Testfor overall effect Z=4.00 (P = 0.0001)
Testfar subgroun differences: Chi*=13.16, df= 3 (F= 00043, F=77.2%

After Before

Appendix 6. Voided volume after treatment according to the needle method in all studies and considering needle placement

After Before Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95% Cl IV, Random, 95% Cl
4.7.1 Motor threshold
Klingler, H. 2000 188 M5 15 133 366 15 105% 5500[28.58 81.42) . —
MacDiarmid, 5.20010 187 87 33 145 7% 33 T0% 42000213 81.87) —
Peters 2009 183 756 110 1685 7848 110 125% 1350F6.92 33492 B
Yanbalken, M. 2001 1083 6514 37 140 822 W 34% 1930[14.49 53.09) N B —
Wandoninck, V. 2003 190 605 80 135 &146 40 138% 5500[38.63 71.37) —
Subtotal (95% CI) 285 285 52.3% 37.53[17.53,57.57) -
Heterogeneity, Tau?= 333.43; Chi*= 1238, df =4 (P=0.01); F= 68%
Testfor overall effect £= 268 (F = 0.0002)
4.7.2 Sensory threshold
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity, Motapplicable
Testfor overall effect: Mot applicable
4.7.3 Pain Threshold
Finazzi-Agro, E. 2010 1865 851 18 1605 781 18 168% 36003063 41.37) -
Kahay, 3. 2021 1492 237 39 1408 220 39 157%  BADR1TT 1847 ™
Rajab M. 2015 14 3626 20 1318 3837 20 11.9%  920[13.00 31.40) N
yan der Pal, F. 2006 18765 1006 11 1076 818 11 34% T9H0[13.11,146.69) ——
Subtotal (95% CI) a8 88 47.7%  23.73[2.30, 45.16] .
Heterogeneity, Tau®= 341.91; Chi*= 27 56, df =3 (P = 0.00001); F= 35%
Testfor overall effect 2= 217 (P=0.03)
Total (95% CI) 373 373 100.0% 30.81[17.06, 44.55] s 2
Heterogeneity, Tau?= 286.13; Chi*= 43.07, df=8 (P = 0.00001); F= 81% =_1 m -5‘0 b 5=D 1E|D=

Testfor overall effiect £=4.39 (P < 0.0001)
Testfor subaroun differences: Chi*= 0.85, df= 1 (P=0.36), F= 0%

After Before



Appendix 7. Voided volume after treatment according to the needle method in all studies and considering electrical stimulation threshold

SD Total Weight I, Random, 95% Cl

Mean Difference

Mean Difference
IV, Random, 95% CI

After Before
Study or Subgroup Mean SD Total Mean
6.5.1 24<
Subtotal (95% CI) 0 0
Heterogeneity: Mot applicable
Testfor overall effect: Mot applicable
6.5.312-24
Abulseoud, A 2018 138 3779 18 1104 1492 15 BOE%
Boudaoud, M. 2015 2656 1207 11 1842 1026 1
Ramirez-Garcia, | 2018 1659 67 34 1881 672 34 24.3%
Subtotal (95% CI) 60 60 100.0%
Heterogeneity: Tau®=91.90; Chi*= 255, df=2 (F=0.28) F=12%
Testfor overall effect 2= 213 (P=0.03)
Total (95% CI) 60 60 100.0%

Heterageneity: Tau®=91.90; Chi*= 245, df=2 (P=0.28), F=22%

Testfor overall effect 2= 213 (F=0.03)
Testfor subgroup diferences: Not applicable

Not estimable

27.680[7.04, 48.18]
52% B140(1222175.02)
7.80 [24.10,39.70]
23.58[1.91, 45.26]

23.58[1.91, 45.26]

-

-

0 ll] 100
After Before

Appendix 8. Voided volume after treatment according to the surface method and considering electrical stimulation duration

After Before
Study or Subgroup  Mean

SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% Cl

Mean Difference
I, Random, 95% Cl

6.1.1 Method 1

Subtotal (95% CI) 0
Heterogeneity; Mot applicable

Testfor overall effect Mot applicakle

6.1.2 Method 2
Boudaoud, M. 2015 2658 12007 11 1842 1028
Subtotal (95% CI) "

Heterogenaity: Mat applicable
Testfor overall effect Z=1.70{F=0.09)

6.1.3 Method 3

Subtotal (95% CI) 0
Heterogeneity; Mot applicable

Testfor overall effect Mot applicakle

6.1.4 Method 6
Abulseoud, A 2018 138 3779 15 1104 1492
Subtotal (95% CI) 15

Heterogenaity: Mat applicable
Testfor overall effect £= 263 (F=0.009)

Total (95% CI) 26

0

Not estimable

11 125% 81.40[12.22175.02]
11 125% 81.40[-12.22, 175.02]

15 87.5%
15 87.5%

26 100.0%

Heterogeneity: Tau®= 281 480, Chif=121, df=1 (P=027) F=17%

Testfor overall effect, Z=1.493 (P=0.09)
Testfar subgroup differences: Chit=1.21, df=1 (P=0.27

E=17.4%

Not estimable

27.60[7.04, 43.16]
27.60 [7.04, 48.16]

34.32[-0.54, 69.18]

2200

100

0 100 200
After Befare

Appendix 9. Voided volume after treatment according to the surface method and considering the needle placement

20



After Before Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl I/, Random, 95% CI
6.7.1 Motor threshold
Subtotal (95% CI) 0 0 Not estimable

Heterogeneity: Mot applicable
Test for overall effect, Mot applicable

6.7.2 Sensory threshold

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: Not applicahle

Test for overall effect; Mot applicable

6.7.3 Pain Threshold

Ahulseoud A 2018 138 3779 15 1104 1492 15 BOE% 2T EO[7.04, 48.16] —i—
Boudaoud, M. 2014 2658 1207 11 1842 1026 11 2% $140[1222175.07] 4
Ramirez-Garcia, | 2018 1654 G734 1881 BF2 34 3% TEOER410,39.70] —

Subtotal (95% CI) 60 60 100.0%  23.58[1.91, 45.26] ~all
Heterogeneity: Tau®= 91.90; Chi*= 2585, df= 2 (P=0.28), F=22%

Test for overall effect Z=213 (P=0.03)

Total (95% CI) 60 60 100.0%  23.58[1.91, 45.26] il

Heterogeneity, Tau®= 91.90; Chi*= 255, df= 2 (P=0.29); F=22% f f 1 1
Test for averall effect 7= 2.3 (P =0.03) s AﬂerUEemre 5 1o
Testfor subaroup differences: Mot applicable

Appendix 10. Voided volume after treatment according to the surface method and considering the stimulation threshold
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Appendix 11. Urinary incontinence, urgency, maximum cyctometric capacity, and urgency urinary incontinence

The other outcomes related to the efficacy of different methods of PTNS results are summarized in supplementary files. According
to the results of the electrode method, nine studies in subgroups of methods 3, 2, 1, and 6 were included in the meta-analysis. After
treatment, a reduction of incontinence episodes was demonstrated (Point estimate: -2.18; 95% CI: -1.54 to -2.81, P<0.00001, Z =
6.70). The intensity of the stimulation at the level of stimulation of the motor threshold and pain causes improvement and a
significant decrease in the average frequency of urine leakage. In the surface method of stimulation electrode method 5 significantly
reduced the UI episodes. However, in method 1 there was no significant reduction. The mean difference of urinary incontinence
after treatment according to the surface method and considering the stimulation threshold decreased by 0.83 times (95% CI: -1.41
to -0.26) and this rate was statistically significant, P=0.005). However, in subgroup analysis, this rate was only significant in the

pain threshold (Supplementary files 2 a-d).
The results of different method of stimulation on urgency episodes are illustrated in figures Supplementary files 2 e-g.

Although the mean difference of the maximum cystometric capacity after treatment with this stimulation was increased (58.24 ml,
P<0.003); 12=78.0%), only, the first and fourth methods of electrodeposition improved the average maximum cystometric capacity

(supplementary file 2h, and i).

Considering that the frequency of urgency urinary incontinence (UUI), in 14 studies, a reduction in the frequency of UUI was
observed (Point estimate: -1.23 times (95% CI: -0.57 to -1.88, P=0.0002. Methods 1, 3, and 6 of electrode placement significantly
reduced the mean UUI (supplementary file 2g). In the surface method, electrode placement in methods of 1,2, and 5 significantly
reduced the mean of UUI (supplementary file 2h). Stimulation at the threshold of movement and pain caused a significant decrease

in the mean of UUI episodes (supplementary file 2j-1).
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After Before Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
9.1.1 Method 1
Finazzi-Agra, E. 2010 18 0168 17 41 031 17 1%  -230}247-217] '
Fischer-Sorott, F. 02000 2818 13.82 11 7455 2776 11 01% -36.37[54.69,-18.08) 1
Prayer, 0, etal. 2015 2038 18 14 218 T4% 050 1.3, 2.36] -
Subtotal (95% Cl) 46 46 27.1% -2.61 [-6.76, 1.54] ~affi—
Heterogeneity, Tau®= 887, Chi*= 21,92, df= 2 (F = 0.00013; F= 91%
Testfor overall effect 7=1.23 (F=022)
9.1.2 Method 2
Yandaninck, V. 2003 2 266 A0 5 3080 152%  -300F3.83-217] -
Subtotal (95% Cl) 90 90 152%  -3.00[-3.83,-217] ¢
Heterageneity: Mat applicakle
Testfor overall effect 7= 7.10 (F = 0.00001)
9.1.3 Method 3
Sherif 2017 2807 30 47 1020 30 186%  -210F2.54,-1.66] *
Sonmez, R. 2022 118 13 19 43 33 19 B9% 316 F4TE -1.56] -
Ugurlucan 2013 14 18 17 2423 17 1% S00F231,0.3) 7
Yanhalken, M. 2001 a8 M8 93 8F 3 B2%  -480FE.82-28H —
van der Pal, F 2006 it 48 1 74 17 1 0T%  -430F11.96, 336 — 1
Subtotal (95% C1) 114 114 454%  -253[-3.64,-1.41] $
Heterogeneity, Tau®=0.84; Chi*=10.85 df=4 (P=0.03) F=63%
Testfor averall effect Z=4.45 (P < 0.00001)
9.1.4 Method 6
Onal 2012 08 14 18 21 22 18 1A% -1 20240, 0.00 -
Subtotal (95% C1) 18 18 11.8% -1.20[-2.40,0.00] &
Heterogeneity. Mot applicable
Testfor averall effect Z=1.85 (P=0.09)
Total (95% Clj 268 268 100.0%  -218[-2.81,-1.54] ¢
Heterogeneity, Tau?= 0.52; Chi*= 39.07, df= 9 (F < 0.0001); F= 77% I I I I

Testfor averall effect Z=6.70 (P = 0.00001)
Testfor suboroup difierences: Chit= 585, df=3 (P=012F=487%

After Before

Appendix 11a. Incontinence episodes after treatment in different methods of stimulation

Method 1: The first electrode is placed 3-5 cm above the medial malleolus, and the second electrode is placed around the medial
malleolus.

Method 2: The first electrode is placed less than 3 cm above the medial malleolus, and the second electrode is placed around the
medial malleolus.

Method 3: The first electrode is placed 3-5 cm above the medial malleolus, and the second electrode is placed on the arch of the
foot.

Method 4: The first electrode is placed less than 3 cm above the medial malleolus, and the second electrode is placed on the arch
of the foot.

Method 5: The first electrode is placed more than 5 cm above the medial malleolus, and the second electrode is placed around the
medial malleolus.

Method 6: Both electrodes are placed on the tibial nerve on the foot at points other than the defined methods.



Ater Before Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random,95%Cl IV, Random, 95% CI
9.2.1 Motor threshold
Onal 2012 08 14 18 21 22 18 1A% -120F240,000 ¥
Sherif 2017 607 30 47 102 30 106%  -2A0F254,-1.66) !
Uguryean 2013 4 15 17 24 23 17 1% 002303 b
Yanhalken, . 2001 b3 X8R af I 6% -4AD[6A2-169 -
Yandoninck, V. 2003 TO166 80 8 3 90 1A% -300[383-117) '
Subtotal (95% CI) 192 192 628%  -224[-312,-1.36]
Heterogenaity: Tau? = 067 Chi*=15.43 df=4 (P= 1004} F= 74%
Test for overall effect 2= 4.99(F « 0.00001)
9.2.2 Pain Threshold
Finazi-Agro, E. 2010 18 016 17 410 03 7 % -230FA4T 103 '
Fischer-Soroft F.O.2009 3849 1382 11 7455 2278 11 DA% -36.37A469-1805 &————
Preyer 0, etal 2015 A N T T I/ S S R &) A0 [1.36, 2.36] T
Sonmez, R. 2022 119 134 18 430 33 19 B9%  -31G[476-1.56] -
van derPal, F. 2008 o4 o1 oT4 11 0% -430F1.96 336 T
Subtotal (95% CI) 76 76 372%  -238[-459,-017] ¢
Heteragenaity: Tal?= 369, Chi*=23.33, df= 4 (F=0.0001); F=83%
Testforaverall effiect 2= 2.1 (F=0.03)
Total (95% CI) 268 268 100.0%  -21B[-2.81,-154] |
Heterogeneity, Taut= 052 Chi*=39.07 df=8(F < 0.0001) F=77% -2'0 _110 ) 110 EID

Testforaverall effiect 2= 6.70 (F « 0.00001)
Test for subgroup diferences: Chi= 0.01, df=1(F= 0800, F= 0%

Ater Befara

Appendix 11b. Incontinence episodes after treatment in different stimulation threshold

After Before

Study or Subgroup Mean SD Total Mean SD Total

Weight IV, Random, 95% CI

Mean Difference Mean Difference

IV, Random, 95% CI

10.1.1 Method 1

Martin-Gracia, M. 2018 0z 1§ 12 04a 1 12
Subtotal {95% Cl) 12 12

Heterogeneity. Mot applicahle
Test for overall effect Z=0.53 (P = 0.60)

10.1.2 Method 5
Bykoviene 2018 289 483 22 384 483 22

Pierre, M. L. 2021 07 14 26 18 15 28
Subtotal (95% CI) 48 48

Heterogeneity: Tau®= 0.00; Chi*=0.01, df=1{P=0.92); F= 0%
Testfor overall effect £=2.81 (P = 0.004)

Total (95% Cl) 60 60
Heterogeneity, Tau®= 0.00; Chi®=1.32, df=2{P=0.52), F=0%
Test for overall effect £=2.62 (P = 0.009)

316%  -0.30F1.42,0.87] ——
31.6% -0.30[-1.42,0.82] ~ -
50%  -0.85[3.75,1.84]
§3.3% -1.10[1.88,-0.31] ——
68.4% -1.09[-1.85,-0.33] -
100.0% -0.84 [-1.47,-0.21] -
-4 L] D 2 1

Testfor subgroup differences: Chit=1.31,df =1 (P=02%, F=238%

After Before
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Appendix 11c. Incontinence episodes after treatment according to the surface method and considering the needle placement

After

Before

Studly or Subgroup Mean SD Total Mean

10.2.1 Mator threshold

Martin-Gracia, M. 2018 02 17
Subtotal (95% Cl)

Heterogeneity, Mot applicable

Test for averall effect 7= 053 (P = 0.60)

10.2.2 Pain threshold
Bykoviene 2018 289 483
Fierre, M. L. 2021 07 14

Famirez-Garcia, . 2018 0e 28
Subtotal (95% Cl)

Heterogeneity Tau®= 0.00; Chi*= 013, df= 2 (P=094); F=0%
Test for overall effect 7= 2.89 (F = 0.003)

Total (95% CI)

Heterogeneity Tau®= 0.00; Chi=133, df=3 (F =072, F=0%
Test for avarall effect £=2.83 (F = 0.004)

12
12

M

0.5

1

184 463

1.8
1.7

14
3.2

Mean Difference Mean Difference
SD Total Weight IV,Random,95% Cl IV, Random, 95% Cl
17 267%  -0.30[1.42 0.82) —
12 26.7% -0.30[-1.42,0.82) -
2 42%  -085F37h 1.89) e E—
26 &834%  -1.10[-1.88,-0.31] .
34 167%  -0.80[2.25 0.69) —
82 73.3% -1.03[-1.70,-0.35] &
94 100.0% -0.83[-1.41,-0.26] &
VI

Testfor subaroup difierences: Chi*=120,df=1 (P=027), F=16.4%

After Before
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Appendix 11d. Incontinence episodes after treatment according to the surface method and considering the stimulation threshold.

Atter Before Mean Difference Mean Difference
Stuthy or Subgroup Mean  SD Total Mean SD Total Weight IV,Random,95% CI IV, Random, 95% CI
13.1.1 Method 3
Elshora, . A 2020 .43 0851 15 734 0AB1 15 38%  091FL-0A1] &+
MacDiarmid, 5. 20010 IO W B8 41 03 T1% MM0HTAM)
Subtotal (95% CI) 48 8 MA%  -1.85[-397,0.28] et
Heterogeneity, Tau®= 2.01; Chi=6.14, df=1(P =001}, F= 04%
Testfor overall effect 7=1.70 (F = 0.04)
13.1.2 Method 6
CarloVecchioli-Bealdaza 2018 31403 43 0y 3 329%% -13p178-097) &+
Onal 2012 08 15 18 15 23 18 11.2% -0BO0F1.87 067) — 1
Ugurlyean 2013 12 058 3 7 31 3 1A% -070pT4 03 T
Subtotal (95% CI) it 80 58.0% -1.16[-160,-0.72] &
Heterogeneity: Tau?=0.02; Chi*= 222 df=2 (F=0.33) F=10%
Testfor overall effect Z=5.16 (P < 0.00001)
Total (95% CI) 136 136 100.0% -1.15[-1.64,-0.65] &
Heterogensity, Taus= 0.15; Chi= 8.7, df= 4 (P = 0.07); F= 54% 14 12 ! é jl

Testfor overall effect 7= 4 55 (P = 0.00001)

Testfor subaroup differences: Chi*= 039, df=1(P=043) F=0%

After Before

Appendix 11e. Urgency episodes after treatment in different methods of stimulation
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After Before Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
14.1.1 Method 1
Jacomo, R.H 2020 D024 25 133 027 25 261% -133[147-119 L]
Martin-Gracia, M. 2018 32 036 12 17 28 12 bBB% 1.80 [-1.08, 4.08] i
Subtotal (95% CI) 37 37 3M8%  -0.22[-2.93,249] -l
Heterogeneity: Tau®= 3.14; Chi*= 4.61, df=1{P=0.03), F=78%
Test for overall effect 7= 016 (P = 0.87)
14.1.2 Method 2
Manriguez, V. 2016 5 15 4 14 816 34 58% -9.00[11.87,-6.13] —_—
Subtotal (95% CI) M 34 58% -9.00[-11.87,-6.13] -
Heterogeneity: Mot applicable
Testfor overall effiect =615 (F = 0.00001)
14.1.3 Method 5
Alve, A T 2020 0A1 085 38 221 286 39 194% -1 70[256 -0.84] -
Bacchi 2021 08 028 52 33 026 A2 262% -240[250,-230] u
Pierre, M. L. 2021 1 16 26 32 21 26 178%  -220[3.21,-1.19] =
Subtotal (95% CI) 1"7 17 624% -2.29[-2.63,-1.94] (]
Heterogeneity: Tau®= 0.04; Chi®= 266, df= 2 (P = 0.26), F= 25%
Test for overall effiect £=13.02 (P = 0.00001)
Total (95% CI) 188 188 100.0% -2.08[-2.86,-1.29] ¢
Heterogeneity, Tau®=0.64; Chi*=173.16, df=5 (P < 0.00001}; F= 97% _110 15 ] é 1’0
Test for overall effiect 7= 518 (P = 0.00001) Ater Before

Testfor subgroup diffierences: Chi®=23.15, df= 2 (P = 0.00001), F= 91 4%

Appendix 11f. Urgency episodes after treatment according to the surface method and considering the stimulation methods

Aiter Before Mean Difference Mean Difference
Studyor Subgroup  Mean  SD Total Mean SD Total Weight IV,Random,95% CI IV, Randlom, 95% Cl
12.2.1 Movement threshold
Ale, A T 2020 026 084 30 148 206 39 38% -1.23[1.80,-0.56) +
Jacomo RH2020 033 012 25 149 041 2% 380% -106[1.33,-0.89) 1
Manriquez, ¥ 2016 0 82 34 5 4 34 108% -A00FH -279) —_—
Subtotal (95% CI) 98 98 B16% -1.73[-273,-0.74] &

Heterageneity. Tau®= 0.54 Chi*= 1160 df=2 (F=0.003) F=83%
Testfor overall effect £=3.42 (= 0.0008)

12.2.2 Pain threshold
Bykoviene 2018 AT LET 3 514 364 39 1B4%  -207 362 -0.62)
Subtotal (95% CI) 39 39 184% -207[352,-062]

Heterogeneity: Mot applicable
Testfor overall effect 7= 279 (F=0.009)

Total (95% CI) 137 137 100.0%
Heterageneity: Tau= 0.48 Chi*=13.01, df=3(F=0.008) F=77%
Testfor overall effect 7= 4.07 (F = 0.0001)

Testfor subaroun diferences: Ch*= 014, df=1 (P =0.71), F=0%

.76 [-2.62,-0.91]

After Before

Appendix 11g. Urgency episodes after treatment according to the surface method and considering the stimulation threshold



After Before
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
I, Random, 95% CI

Mean Difference

IV, Random, 95% C1

5.1.1 Method 1

Kizilyel, 5. 2015 1473 806 10 1,293 337 10 14.3%
Subtotal (95% CI) 10 10 14.3%
Heterogeneity: Mot applicahle

Test for overall effect: £= 588 (F = 0.00001)

5.1.2 Method 2

Klingler, H. ©.2000 197 5233 15 242 a1 15 17.8%
Yandoninck, V. 2003 340 7166 90 263 11946 90 18.9%
Subtotal (95% CI) 105 105 36.6%

Heterogensity, Tauw? = 8426.61: ChiF= 30.53, df= 1 (F < 0.00001): F= 87%
Testfor overall effect Z= 017 (P = 0.86)

5.1.3 Method 4
Marchal, C. 2011 3225 1905 53 2498 1671 53 20.8%
Subtotal (95% CI) 53 53 20.8%

Heterogengity: Mot applicable
Test for overall effect; 2= 20,89 (P = 0.00001)

5.1.4 Method 6

Onal 2012 3933 1497 18 4082 1621 18 B9%
Rio-Gonzalez, S. 2017 3245 1273 200 2519 1198 200 19.4%
Subtotal (95% CI) 218 218 28.3%

Heterageneity: Tau®= 248733, Chif= 274, df=1 (P= 010y, F= 64%
Test for overall effect: Z2=1.02 (P=0.31)

Total (95% CI) 386 386 100.0%
Heterogeneity: Tau®= 2000.89; Chi®= 60.45, df= 5 (P = 0.00001), F=92%
Test for overall effect: 2= 2.85 (P = 0.004)

Testfor subgroup differences: Chi*= 1361, df= 3 (F=0.003), F=78.0%

18000 [120.08, 239.91]
180.00 [120.09, 239.91]

-55.00 [91.98,-18.02]
77.00 [48.27,105.73]
11.53 [-117.82, 140.89]

72.70 55,88, 79.57]
72.70[65.88, 79.52]

1590 [117.83, 86.03]
72060 [46.37, 96.83]
42.77[-39.23, 124.76]

58,24 [18.15,98.33]

-

——

-

N

200 100 0 100 200

After Before

Appendix 11h. maximum cystometric capacity after treatment according to the stimulation methods

After Before Mean Difference Mean Difference
Studyor Subgroup Mean  SD Total Mean  SD Total Weight I, Random, 95% Cl IV, Random, 95% Cl
8.1.1 Method 2
Boudaoud, M. 2015 2745 128 11 2157 106 11 264%  5BBO[38.87, 15747 e e —
Subtotal (95% CI) 1 11 26.4%  58.80[-39.87,157.47] ——en i ——
Heterogeneity: Mot applicable
Testfar overall effect Z=1.17 (F=0.24)
8.1.2 Method 5
AMARENCO 2003 T4 MTE M M 1295 44 3TA% 15640 [104.65, 208.15] —
Subtotal (95% CI) H 44 37.5% 156.40[104.65, 208.15] -
Heterogeneity: Mot applicable
Testfor overall effect 2= 5,92 {F < 0.00001)
8.1.3 Method 6
Ahulseoud A 2018 2964 99 15 25013 8624 15 361% 4627 [11.35,103.89) T
Subtotal (95% CI) 15 15 36.4%  46.27 [-11.35, 103.89] -l
Heterogeneity; Mot applicable
Testfor overall effect Z=167 (P=012)
Total (95% CI) 70 70 100.0%  90.88[11.67,170.09] —~aalifi-—
Heterageneity, Tau®= 3657.70; Chi*= 8,57, df=2 (F=0.01), F=77% _2100 v IUU } 160 260

Testfar averall effect 7= 2 25 (F=003
Testfor subaroup differences: Chif= 867, df=2 (P=001,F=767%

After Before
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Appendix 11i. maximum cystometric capacity after treatment according to the surface method and considering the stimulation

method

Atter Before Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight Iv,Random,95% ClI IV, Random, 95% Cl
11.1.1 Method 1
Kizityel, 5. 2015 013 023 10 12 16 10 190% 107207 -0.07) —
Subtotal (95% C1) 10 10 19.0% -1.07[-207,-007] ~ali--
Heterogeneity; Mot applicable
Testfor averall effect 2= 2.08 (P = 0.04)
11.1.2 Method 3
Elshora, | A 2020 562 083 19 625 0557 15 307% -0B3[1.02-0.24 —=
MacDiarmid, 5. 20010 09 12 33 24 22003 NT% -150[236 -0.64) —
Subtotal (95% CI) 48 48 524% -0.98[-1.81,-0.14] e
Heterogeneity: Tau®= 0.26; Chi*=3.29, df=1 (F=0.07) F=T70%
Testfor averall effect 2= 229 (P =002
11.1.3 Method 6
CarloVecchinli-Graldamza 2018 224 135 3 4 069 35 286% -176[226-1.26) —a—
Subtotal (95% Cl) 35 35 286% -1.76]-2.26,-1.26] S
Heterogeneity; Mot applicable
Testfor averall effect 2= 6.87 (P < 0.00001)
Total (95% CI) 03 93 1000% -1.23[-1.88,-0.57] .
Heterogeneity, Tau?= 0.3 ChiR= 1308, df= 3 (P = 0.004); F=77% 52 51 ! 15 é

Testfor overall effect 7= 3.67 (F=0.0002)
Testfor subaroup differences; Chif=3.22, df= 2 (P =0.20), F= 37 9%

Appendix 11j. UUI episodes after treatment according to the stimulation methods

After Before



After Before Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
12.1.1 Method 1

Jacomo, ROH 20200 033 012 25 149 041 25 300% -1.16(1.33,-0.99] u

Subtotal (95% CI) 25 25 39.0% -1.16[-1.33,-0.99] '

Heterageneity: Mot applicable
Testfor overall effect 2= 1358 (P = 0.00001)

12.1.2 Method 2
Manriquez, . 2016 0 62 34 5 4 34 108% -A00FFA,-2TY ————
Subtotal (95% Cl) BL) 34 108% 500[7.21,-279] -~

Heterageneity: Mot applicable
Testfor overall effect: 2= 4.44 (P = 0.00001)

12.1.3 Method 5
A, A T 2020 026 064 30 149 206 39 318% -123(1.90,-0.56] -
Bykaviene 2018 317 287 30 524 364 39 184% -207}352,-062) ——
Subtotal (95% CI) 78 78 502% -139[-2.04,-0.74] 2

Heterageneity: Tau?= 0.02 Chi®=1.06, df=1 (P =0.30); F= 5%
Testfor overall effect 2= 4.21 (F = 0.0001)

Total (95% CI) 137 137 100.0% -1.76 [-2.62,-0.91] *
Heterogeneity: Tau?=0.48; Chif=13.01, df= 3 (P=0.009); F=77%
Testfor overall efiect 2= 4.07 (F = 0.0001)

Testfor subgroup differences: Chi*= 1196, df= 2 (P=0.003), P=83.3%

402 0 7 4
Atter Before

Appendix 11k. UUI episodes after treatment according to the surface method and considering the stimulation method

After Before Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
12.2.1 Movement threshold
Alve, AT 2020 026 054 33 148 206 39 31.8% -1.23[1.90,-0.56] -+
Jacomo, R.H 2020 033 012 25 1439 041 25 390% -1.16[1.33,-0.99] u
Manriquez, . 2016 0D 52 M 5 434 108% -500FF2,-279) —_—
Subtotal (95% CI) 98 98  81.6% -1.73[-273,0.74] g

Heterogeneity: Tau*= 0.54; Chi*=11.60, df= 2 (P =0.003); F= 83%
Testfor averall effect. 2= 3.42 (F = 0.0006)

12.2.2 Pain threshold
Bykoviene 2018 317 287 39 524 364 39 184% -207[3.52,-0.62) —
Subtotal (95% CI) 39 39 184% -2.07[-3.52,-0.62] ‘-

Heterogeneity: Mot applicable
Testfor overall effect: 2= 2.79 (P = 0.004)

Total (95% CI) 137 137 100.0% -1.76[-2.62,-0.91] &
Heterageneity: Tau? = 0.48; Chi=13.01, df= 3 (P = 0.008), F=77% -I1IJ 15 0 :IS 16
Testfor overall effect; £ = 4.07 (P = 0.0001) Mter Before

Testfor suboroup differences; Chif= 014, df=1 (P=071), F=0%

Appendix 111. UUI episodes after treatment according to the surface method and considering the stimulation threshold

Appendix 12. Critical appraisal results
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JBI CRITICAL APPRAISAL CHECKLIST FOR RANDOMIZED CONTROLLED

No Author_ year_ Ref Qu | Overal

alit | apprai

y al
1. Abulseoud_2018(10) * Include
2 Ahmed_2020(11) * Include
3 OkanALKI_2021(12) *x Include
4 Alve_2020(13) * Include
5 Bacchi_2021(14) * Include
6 Boudaoud_2015(15) * Include
7 Bykoviene_2018(16) * Include
8 Ebid_2009(17) ** Include
9 Elshora_2020(18) foad Include
10 Finazzi-Agro_2010(19) * Include
11 Girtner_2021(20) * Include
12 GungorUgurlucan_2013(21) falad Include
13 Jacomo_2020(22) * Include
14 Karademir_2005(23) folad Include
15 Kizilyel_2015(24) falad Include
16 Mallmann_2020(25) falad Include
17 Manriquez_2016(26) falad Include
18 Martin-Gracia_2018(27) * Include
19 Peters_2012(28) * Include
20 Peters_2009(29) * Include
21 Preyer_2015(30) falad Include
22 Ramirez-Garcia_2019(31) folad Include
23 Ramirez-Garcia_2021(32) folad Include
24 Sancaktar_2010(33) folad Include
25 Sherif 2017(34) =% | Include
26 Souto_2014(35) > Include
27 Svihra_2002(36) folad Include
28 Vecchioli-Scaldazza_2018(37) folad Include
29 Zhang_2021(38) * Include
30 Ayala-Quispe_2020(39) i Include
31 Lashin_2021(40) folad Include
32 Pierre_2021(41) * Include




33 Sonmez_2022(42)

34 Welk_2020(43)

35 Zoni¢-Imamovié¢_2021(44)
36 Geirsson_1993(45)

Y =Yes, N =No, U= Unclear

*High: eleven to thirteen positive criteria
**Moderate: eight to ten positive criteria
***|_ow: <seven positive criteria
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*%x

Include

*%k

Include

*%x

Include

*kk

Include

JBI CRITICAL APPRAISAL CHECKLIST FOR QUASI-EXPERIMENTAL STUDIES

Quiality

Overall
appraisal

Include

*%

Include

Include

**k

Include

**k

Include

Include

Include

Include

Include

Include

Include

Include

*k

Include

Include

**

Include

*k

Include

*k

Include

Include

Include

Include

No Author_ year_ Ref

37 Vanbalken, M_2001(46)
38 AMARENCO_2003(47)
39 Barroso_2013(48)

40 Capitanucci_2009(49)
41 De Gennaro_2004(50)
42 Rio-Gonzalez_2017(51)
43 Fischer-Sgrott_2009(52)
44 Govier_2001(53)

45 Hegazy 2014(54)

46 Klingler_2000(55)

47 MacDiarmid_2010(56)
48 Macias-Vera_2016(57)
49 Mathieu_2017(58)

50 Onal_2012(59)

51 Pytel_2018(60)

52 van Balken_2006(61)
53 van Balken, et al _2006(62)
54 van der Pal_2006(63)
55 Vandoninck_2003(64)
56 Yoong_2013(65)

57 Baykal, K_2005(66)

58 Kabay, S_2021(67)

Include

Include
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Include

Include

Include

59 Ragab, M_2015(68)

60 Van balken, M.R_2003(46)
61 Zhao, J_2008(69)

62 Zhao, J_2004(70)

Include

Y =Yes, N = No, U = Unclear




*High: eight to nine positive criteria
**Moderate: five to seven positive criteria
***|_ow: <five positive criteria
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Marchal_2011(
71)

Y =Yes, N =No, U = Unclear

*High: nine to eleven positive criteria
**Moderate: six to eight positive criteria
***|_ow: < six positive criter
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