Appendix 1. Search strategy
Pubmed:

("Transcutaneous Electric  Nerve Stimulation"[Mesh]) OR (“Electric  Stimulation
Therapy”[Mesh]) OR ("Electric Stimulation"[Mesh]) OR (TENS[Text Word]) OR
(Transcutaneous electric* nerve stimulation[Text Word]) OR (transcutaneous nerve
stimulation[Text Word]) OR (TNS[Text Word]) OR (TENMS[Text Word]) OR
(Transcutaneous Electric* Stimulation[Text Word]) OR (Transcutaneous electric*
neurostimulation[ Text Word]) OR (Analgesic Cutaneous Electrostimulation[ Text Word]) OR
(Transcutaneous Electric* Nerve[Text Word] OR Muscle Stimulation[Text Word]) OR
(Transcutaneous Muscle Stimulation[ Text Word]) OR (Transdermal electric* stimulation[ Text
Word]) OR (Transcutaneous electrostimulation[Text Word]) OR (Transdermal
Electrostimulation[Text Word]) OR (Percutaneous Electric* Nerve Stimulation[Text Word])
OR  (Peripheral conditioning stimulation[Text Word]) OR (Percutaneous neural
stimulation[Text Word]) OR (Microamperage electric* stimulation[Text Word]) OR
(electroanalgesia[Text Word]) OR (electrotherapy[Text Word]) OR (electro therapy[Text
Word]) OR (electro analgesia[Text Word]) OR (Micro amperage electric* stimulation[ Text
Word]) OR (Per cutaneous Electric* Nerve Stimulation[Text Word]) OR (Trans dermal
Electrostimulation[Text Word]) OR (Transdermal Electro stimulation[Text Word]) OR (Trans
dermal Electro stimulation[Text Word]) OR (Trans cutaneous electrostimulation[ Text Word])
OR (Transcutaneous electro stimulation[Text Word]) OR (Trans cutaneous electro
stimulation[Text Word]) OR (Trans dermal electric* stimulation[Text Word]) OR (Trans
cutaneous Electric* Nerve[Text Word]) OR (Trans cutaneous Electric* Stimulation[Text
Word]) OR (Trans cutaneous electric* nerve stimulation[Text Word]) OR (Trans-cutaneous
Electric Nerve Stimulation[Text Word]) OR (Trans cutaneous Electric Nerve Stimulation[Text
Word])

AND

(shoulder[Text Word]) OR ("Shoulder Joint"[Mesh]) OR ("Shoulder*[Mesh]) OR ("Rotator
Cuff"[Mesh]) OR (rotator cuff[ Text Word])

AND

(frozen[Text Word]) OR (tendinitis[Text Word]) OR (impinge*[Text Word]) OR
(bursitis[Text Word]) OR (pain*[Text Word]) OR ("Tendinopathy"[Mesh]) OR "Pain"[Mesh])
OR ("Shoulder Impingement Syndrome"[Mesh]) OR ("Bursitis'[Mesh]) OR ("Shoulder
Pain"[Mesh])



Scopus:

( TITLE-ABS-KEY ( ( frozen ) OR (tendinitis) OR (iimpinge*) OR ( bursitis) OR (
pain* ) OR ( tendinopathy ) OR ( "Impingement Syndrome™ ) OR ( bursitis ) ) AND
TITLE-ABS-KEY ( ( shoulder ) OR ( "Shoulder Joint") OR ( "Rotator Cuff*)) AND
TITLE-ABS-KEY ( ( "Transcutaneous Electric Nerve Stimulation” ) OR ( "Electric
Stimulation Therapy” ) OR ( "Electric Stimulation”) OR (tens) OR ( "Transcutaneous
electric* nerve stimulation™) OR ( "transcutaneous nerve stimulation”) OR (tns) OR (
tenms ) OR ( "Transcutaneous Electric* Stimulation”) OR ( "Transcutaneous electric*
neurostimulation”) OR ( "Analgesic Cutaneous Electrostimulation™) OR ( "Transcutaneous
Electric* Nerve") OR ("Muscle Stimulation™) OR ( "Transcutaneous Muscle Stimulation™
) OR ("Transdermal electric* stimulation™) OR ("Transcutaneous electrostimulation") OR
("Transdermal Electrostimulation”) OR ( "Percutaneous Electric* Nerve Stimulation") OR
( "Peripheral conditioning stimulation" ) OR ( "Percutaneous neural stimulation”) OR (
"Microamperage electric* stimulation”) OR ( electroanalgesia) OR ( electrotherapy ) OR
("electro therapy" ) OR ( "electro analgesia™) OR ( "Micro amperage electric* stimulation”
) OR ("Per cutaneous Electric* Nerve Stimulation”) OR ("Trans dermal Electrostimulation”
) OR ("Transdermal Electro stimulation”) OR ( "Trans dermal Electro stimulation”) OR
( "Trans cutaneous electrostimulation™) OR ( "Transcutaneous electro stimulation”) OR (
"Trans cutaneous electro stimulation” ) OR ( "Trans dermal electric* stimulation”) OR (
"Trans cutaneous Electric* Nerve" ) OR ( "Trans cutaneous Electric* Stimulation") OR (
"Trans cutaneous electric* nerve stimulation” ) OR ( "Trans-cutaneous Electric Nerve

Stimulation™ ) OR ( "Trans cutaneous Electric Nerve Stimulation™) ) )



Cochrane:

#1 MeSH descriptor: [Shoulder] explode all trees

#2 MeSH descriptor: [Rotator Cuff] explode all trees

#3 MeSH descriptor: [Shoulder Impingement Syndrome] explode all trees
#4 MeSH descriptor: [Rotator Cuff Injuries] explode all trees

#5 MeSH descriptor: [Tendinopathy] explode all trees

#6 MeSH descriptor: [Bursitis] explode all trees

#7 MeSH descriptor: [Pain] explode all trees

#8 (frozen):ti,ab,kw OR (tendinitis):ti,ab,kw OR (impinge*):ti,ab,kw

#9 #1 OR #2

#10#3 OR #4

#11 #5 OR #6 OR #7 OR #8

#12 #9 AND # 10

#13 #10 OR #12

#14 MeSH descriptor: [Transcutaneous Electric Nerve Stimulation] explode all trees
#15 MeSH descriptor: [Electric Stimulation Therapy] explode all trees
#16 MeSH descriptor: [Electric Stimulation] explode all trees

#17 #14 OR #15 OR #16

#18 #13 AND # 17



Web of Knowledge

(TENS):ti,ab,kw OR (TNS):ti,ab,kw OR (TENMS):ti,ab,kw OR (electroanalgesia):ti,ab,kw
OR (electrotherapy):ti,ab,kw OR (Transcutaneous electric* nerve stimulation):ti,ab,kw OR
(transcutaneous nerve  stimulation):tiab,kw  OR (Transcutaneous Electric*
Stimulation):ti,ab,kw OR (Transcutaneous electric* neurostimulation):ti,ab,kw OR (Analgesic
Cutaneous Electrostimulation):ti,ab,kw OR (Transcutaneous Electric* Nerve):ti,ab,kw OR
(Muscle Stimulation):ti,ab,kw OR (Transcutaneous Muscle Stimulation):ti,ab,kw OR
(Transdermal electric* stimulation):ti,ab,kw OR (Transcutaneous electrostimulation):ti,ab,kw
OR (Transdermal Electrostimulation):ti,ab,kw OR (Percutaneous Electric* Nerve
Stimulation):ti,ab,kw OR (Peripheral conditioning stimulation):ti,ab,kw OR (Percutaneous
neural stimulation):ti,ab,kw OR (Microamperage electric* stimulation):ti,ab,kw PR (“electro-
therapy"):ti,ab,kw OR (“electro-analgesia”):ti,ab,kw OR (Micro amperage electric*
stimulation):ti,ab,kw OR (Per cutaneous Electric* Nerve Stimulation):ti,ab,kw OR (Trans
dermal Electrostimulation):ti,ab,kw OR (Transdermal Electro stimulation):ti,ab,kw OR (Trans
dermal Electro stimulation):ti,ab,kw OR (Trans cutaneous electrostimulation):ti,ab,kw OR
(Transcutaneous  electro  stimulation):tiab,kw OR  (Trans cutaneous electro
stimulation):ti,ab,kw OR (Trans dermal electric* stimulation):ti,ab,kw OR (Trans cutaneous
Electric* Nerve):ti,ab,kw OR (Trans cutaneous Electric* Stimulation):ti,ab,kw OR (Trans
cutaneous electric* nerve stimulation):ti,ab,kw OR ("trans-cutaneous electric nerve

stimulation™):ti,ab,kw



Appendix 2. To ensure consistency in GRADE judgments, the following assessment criteria

were applied:

1. Risk of Bias: One level was downgraded if a single risk of bias (selection, performance,
or detection bias) was identified, and two levels were downgraded if multiple risks of bias
were detected.

2. Inconsistency: One level was downgraded if there was statistically significant
heterogeneity with an |2 statistic value exceeding 70%, or if the direction of effect was
inconsistent. Two levels were downgraded if both statistically significant heterogeneity
and inconsistent direction of effect were observed.

3. Indirectness: One level was downgraded if studies included co-interventions or if the
etiology of shoulder pain varied. Two levels were downgraded if both the etiology of
shoulder pain varied and co-interventions were present.

4. Imprecision: One level was downgraded if each study arm had fewer than 400
participants.

5. Publication Bias: One level was downgraded if there was direct evidence of publication

bias.



Appendix 3. In preparing the data for meta-analysis, we followed the following procedures:

1. If the data was not explicitly provided in the text or tables, we extracted it from the
plots and graphs (WebPlotDigitizer).

2. Auvailable data such as standard errors (SE) or confidence intervals (CI) were used in
cases where the mean or standard deviation was not reported. Additionally, data from
studies that did not report normal data distribution or provided median and range values
were calculated according to the methods recommended by the Cochrane Handbook,
version 5.0.1, to ensure consistency in GRADE judgments.

3. When studies employed multiple units of pain measurement, we prioritized the visual
analog scale (VAS) and used it for the meta-analysis.

4. Data were extracted at the immediate time point following the cessation of TENS. For
studies that prescribed TENS as a treatment course, data from the final treatment
session were considered to reflect the immediate effect.

5. In multi-arm studies, to prevent unit-of-analysis errors arising from multiple control

groups, we pooled the control groups based on the Cochrane Handbook, version 5.0.1.



Appendix 4. Summary of the TENS details

Pulse Total of
TENS Frequency Pulse Duration of
Study ID width Sessions
mode (Hz2) waveform Intensity (mA) session Electrodes location
(ms) (follow-ups)
High-Intensity 12s/4w
; TENS 3x sensory threshold
Learg;)g tal, 100 Hz Square pulses 0.2 us - Immediate -
Low-Intensity 1x sensory threshold
TENS
Herrera-Lasso Slow pricking or tickling 1s Anterior and posterior
| 1993 TENS 50 Hz - . -
etal, sensation Immediate | Shoulder areas
local contraction of the
Conventional 95Hz constant square muscles with a mild pain 20 minutes 12s/4w Skin at the sub-acromion
Pan et al, 2003 0.5ms | . . . .
TENS wave pulse intensity that was Daily Immediate painful area
acceptable to the patient
15s/3w
. 30 minutes
Ozdincler 2005 Conventional 80 Hz - 140 ps | - Immediate Painful area
TENS Dail
y
Mid term
Symmetric
; biphasic wave 20 minutes 1s
Basl;t:)r(‘;gt al, Con_l\_/éllw\f:sonal 100 Hz form 0.1 ms | Tolerable intensity -
Daily Immediate
Poeneru et al, Conventional . . . .
80 Hz Threshold intensity 20 minutes 15s/15d Subscapularis muscle

2008

TENS




- Daily Immediate
; 30 minutes 12s/6w
Belzlg(;egt) al, Con_l\_/éllw\flsonal 100 Hz - 60 us | Low intensity -
Daily Immediate
15s/3w
Eyigor et al, Conventional 15 mA 30 minutes Shortterm | Anterior and posterior
100 Hz - 150 ps .
2010 TENS Daily Mid term aspects of the joint
Long term
20s/4w
Korkmaz etal, | Conventional 15mA 30 minutes Shortterm | Anterior and posterior
100 Hz - 150 ps .
2010 TENS Daily Mid term aspects of the joint
Long term
Acupuncture 15 minutes 3s/1lw
Linetal, 2015 2 Hz - - - -
Like TENS Daily Immediate
i 20 minutes 6s
ASht;%TBet al, Bu_:_sé':]gde 50-100 Hz - 0ms | - Two sides of pain region
Daily Immediate
) ) ) Muscles attachment area
Tiwari et al, Acupuncture 30 Hz Biphasic 300 s | - 30 minutes 30s/ 6w of supraspinatus, middle
2018 Like TENS Surge current Daily Immediate | deltoid and posterior
deltoid muscles
12s/4w
Ucurumetal, | Conventional ) ) ) ) 20 minutes Immediate )
2018 TENS Daily Short term

Mid term




Long term

Minimal discomfort

_ without any discernible 60 minutes 20s/aw Near the motor points of
Zhou et al, Conventional 100 Hz i 100 us Short term the supraspinatus and
2018 TENS S 1 Muscle contraction Daily medial or posterior
i bundle of deltoids.
(20-50mA) Mid term
Long term
15s/3w Four electrodes on either
. 20 minutes side of the deltoid
Vro;\éigt al, Con_l\_/g:\'ilsonal 100 Hz - - 10-15 mA _ Immediate muscle on the front and
Daily back surfaces of the
Long term shoulder joint
3s
Immediate
i ; short term i
_ Conventional Asymmetrlc 15 minutes Max_lmal_ly tender_ area
Linetal, 2019 TENS 150 Hz triangular 700 pus | - _ Mid term and inferior margin of
waveform Daily the deltoid muscle
Long term
Badaru et al, 10 minutes for 16s/8w Subsgapularls, postgrlor
2020 - 80 Hz - 60 ps | - each of the 3 _ deltoid and supraspinatus
muscles Immediate muscles
; 20 minutes 5s
Rani et al, 2020 Con_l\_/ér'l'ilsonal 100 Hz - 120 pus | Low intensity (30- 40mA) -
Daily Immediate
Comfortable without . ;
. . . ) ) 30 minutes 1s Crossing each other and
Bm;g;f al, Con_l\_/ér:\}!scmal 100 Hz bASIX mmetrical 65 us | causing pain and any surrounding the affected
Iphasic current Daily Immediate | area

Muscle twitch/contraction




Appendix 5. Evaluation of the certainty of the pain evidence with the GRADE

Effect of TENS on Shoulder pain compared to control for Shoulder Pain

Certainty assessment Summary of findings
Study event rates Anticipated absolute
(%) effects

Shoulder TENS on
ET] Shoulder
ET]

o I Risk
Participants Publication cel‘-’t(:zty With Relative difference
(studies) Inconsistency | Indirectness | Imprecision bias of Immediate effect with
Follow-up evidence With Effect of (95% CI) Risk with | Immediate
placebo TENS on placebo Effect of

Immediate Effect of TENS on Shoulder pain

978 very serious® very serious® [ not serious publication @OOO 519 459 - - SMD 0.15
(16 RCTs) | serious® bias strongly higher
suspected? | Very low (0.3 lower to
0.6 higher)

Effect of TENS on Shoulder pain - Long term effect

122 serious® not serious seriousf serious? none 61 61 - - SMD 0.42
(3 RCTs) ®OOO higher
Very low (0.1 lower to
0.93 higher)

CI: confidence interval; SMD: standardised mean difference

Explanations



a. We downgraded 2 levels for serious Risk of bias (high risk of selection, performance, and detection bias).
b. We downgrade 1 level for serious unexplained inconsistency (substantial heterogeneity 12 = 91%),

c. We downgraded 2 levels for very serious indirectness (10 studies had co-intervention with TENS, the etiology of shoulder pain was different, and different types of control
groups).

d. Publication bias detected due to Trim-&-Fill analysis showed five missing studies on the left side
e. We downgraded 1 level for serious Risk of bias (high risk of detection bias).
f. We downgraded 1 level for serious indirectness (different control group)

g. We downgraded 1 level for serious imprecision (All studies sample size was low (<100 participants), and the number of participants in each arm was fewer than 400)



Appendix 6. Effect of TENS on active range of motion. Abduction (A), Flexion (B), External rotation (C), and Internal rotation (D)

B
A

TEHNS Control Mean Difference Mean Difference TENS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% C| IV, Random, 95% CI
11.1.1 Immidate 13.1.1 Immediate effect
Bilgk etal 2021 244 3088 106 232 3113 106 367%  012[8.23 847 Bilek et al 2021 337 31.35 106 241 3088 106 44.5% 0.03 [0.24,0.30]
Evigor et al 2010 396 2239 20 482 2174 20 137% -B60[-22.28 5.08] — Eyigoretal 2010 302 13.87 20 324 1682 20 8.4% -0.14[0.76,048] e B
Herrera-Lassa 1893 29 8008 15 24 4741 14 20% 5003051, 40.51] e Herrera-Laszo 1683 6 48 15 23 3|01 14 6% 0.07 [-0.66, 0.50] ]
Korkmaz etal 2010 376 2146 20 472 23649 20 13.0% -9.60[2361, 4.41] —_— Korkmaz etal 2010 307 1394 200 337 1879 20 8.4% -018 [F0.80,0.44] E— —
Zhou et 3l 2018 1981 5955 32 909 3756 48 4.8% 9.93[13.34, 32.99 —_1 Zhow etal 2018 126 59.24 32 775 4687 49 162% 0.08 [-0.36, 0.54] S
Subtotal (95% CI) 193 200 70.2% -2.58[.8.62, 3.45] < Subtotal {95% CI) 193 209 83.5% 0.01 [-0.19, 0.20] e

Heterogeneity: Tau®= 0.00; Chi*=0.74, df= 4 (F=093); F= 0%

Heterogeneity: Chi*=3.39, df= 4 {P=0.50); F= 0%
Testfor overall effect Z=0.07 (P=0.94)

Test for overall effect: Z=0.84 (P =040

11.1.4 Long-term 13.1.3 Long term effect

Eyigor stal 2010 491 2155 20 545 2078 20 149% -540[1852,772 —r peorsadnt o e R ;o e e o {g poes gg} I
Korkrnaz etal 2010 461 2025 20 535 2188 20 14.9% -7.40[2050 5.70) — arkmaz eLa) - s E

Subtotal (95% Cl) 20 40 20.8% .40 [[_156?' 2.3?]] P Subtotal (95% Cl) 40 40 16.5% 0.32[0.76,0.12] ———
Heteragenelty: ChF= 0,04, df= 1 (F = 0.83); F = 0% Hetarogeneity: Tau®= 0.00; Chi*= 0.00, df= 1 (P = 0.95); F= 0%

Test for overall effect Z=1.35 (P = 0,18) Testfor overall effect 2= 1.43 (F=0.15)

Total (95% CI) 233 249 100.0% 3.72[878,1.34] * Total {95% C1) 233 249 100.0%  -0.05[-0.25,0.13] -

e BRR— _ _ e 1 } | } | Heterogeneity: Tau*= 0.00; Chi*= 2.52, df= 6 (F=0.87); F= 0% 1 t 1 t
Heterogeneity: Chr'= .89, df= B (F = 0837 = 0% qo0 Ao 0 50 100 Testfor overall efiect 2= 0.52 (P = 0.61) a e ! 1
Testfor overall effect: Z=1.44 (P = 0.15) Control TENS
Testfor subgroup difierences: Chi*= 0.4, df = 1 (P = 0.50), F= 0% Control TENS Testfor subaroup difierences: Chi*=1.77, af=1 (P = 0.18). F= 43.6%

TENS Control 5td. Mean Difference Std. Mean Difference

Study or Subgroup __Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI TENS Control Std. Mean Difference Std. Mean Difference
15.1.1 Immediate Study or Subgroup  Mean S0 Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bilek &t al 2021 181 2018 108 207 2071 106 34.2% -0.01 [0.28, 0.26] —— 17.1.1 Immediate effect
Eyigor et al 2010 244 3088 106 430 3088 106 34.2% -0.06 [-0.33, 0.21] —a— Evigoretal 2010 236 1283 20 217 1723 10 251% 012 050,074 —
Korkmazetal 2010 155 1401 20 206 1713 20  6.4% -0.31 [-0.94,0.31] —_— Korlkmazetal 2010 235 1485 20 21 1558 20 252% 018 [-0.46,0.78| -
Zhouetal 2018 453 2271 32 145 98 40 12.4% 019 [0.26, 0.63] —t Subtotal (95% Cl) 40 40 50.5% 0.14[-0.30, 0.58] -
Subtotal {95% CI) 264 281 87.4% 0.02[-0.19, 0.14] - Heterogensity Tau®= 0.00; Chi*= 0.01, df=1 (P = 0.83); F= 0%
Heterogeneity: Tau?= 0.00; Chi*= 1.78, df= 3 (P = 0.62); I*= 0% Testfor overall effect 2= 0.63 (P = 0.53)
Test for overall effect Z=0.28 (P =0.78)

17.1.2 Long term effect
15.1.3 Long term effect Eyigor et al 2010 29 1306 20 236 1507 20 248% 038 [-0.25,1.00] —_1T——
Evigor et al 2010 223 142 20 225 1554 20 B.4% -0.01 [-0.63, 0.61] — Korkmaz etal 2010 29 1436 20 23 1465 20 247% 0.41[-0.22,1.03] T

5 5

Korkmazetal 2010 213 1329 20 222 1642 20  BA4% -0.06 [-0.68, 0.58] e p— Subtotal (95% C1) _ 40 40 49.5% 0.39 [-0.05, 0.83] e~
Subtotal (95% C1) 40 40 12.9% 0.04 [.0.47, 0.40] — Heterogeneity: Tau®= 0.00; Chi*= 0.00, df= 1 (P = 0.85); F= 0%
Heterageneity: Tau®= 0.00; Chi*= 0.01, di=1 (P=0.92); F= 0% Testfor overall effect £=1.73 (P = 0.08)
Test for overall effect Z=016 (P =0.87) . )

Total (95% CI) 80 80 100.0% 0.26 [-0.05, 0.58] et
Total (95% Cl) 304 321 100.0% 0.03[-0.18,0.13] Heterogeneity Tau®= 0.00; Chi*= 0.62, df= 3 (P = 0.89); F= 0% + + }

ol _ 2 1
Heterngeneity: Tau® = 0.00; Chi*= 1 80, df= 5 (P = 0.88); F= 0% t } ] } } Testfor overall effect: £=1.66 (F=0.10) Control  TENS
-1 0.8 U 05 1 Testfor subgroup differences: Chi*= 0.61, df= 1 (P = 0.43), F= 0%

Test for averall eﬁec.t Z=0.32(P = 0.78) .Comrnl TENS
Test for subaroup differences: Chi*= 0.00, df=1 (P = 0.96), F= 0%



Appendix 7. Evaluation of the certainty of the Range of motion evidence with the GRADE

Effect of TENS on Shoulder Range of Motion compared to control group

Certainty assessment

Summary of findings

Study event rates
Participants

Anticipated absolute
(%) effects
Overall
(studies) Inconsistency | Indirectness | Imprecision
Follow-up

) _ Risk
L 7 With Relative
Publl_catlon certainty Effect of

bias of

effect difference
A With TENS on
evidence

(95% CI) | Risk with [ Yith Effect
placebo Shoulder placebo Shoulder
Active Active
Abduction Abduction
Effect of TENS on Shoulder Active Abduction
563 serious? not serious very seriousP® serious® none 298 265 - - SMD 0.05
(5 RCTs) GBOOO lower
Very low (0.22 lower to
0.11 higher)
Effect of TENS on Shoulder Passive Abduction
271 serious? not serious very seriousP serious® none 139 132 - - SMD 0.11
(4 RCTs) GBOOO lower
Very low (0.45 lower to
0.24 higher)
Effect of TENS on Shoulder Active Flexion




Effect of TENS on Shoulder Range of Motion compared to control group

Certainty assessment Summary of findings

482 serious? not serious very serious® serious® none EBQQO 249 233 - - SMD 0.05
(5 RCTs) lower
Very low (0.23 lower to
0.13 higher)
Effect of TENS on Shoulder Passive Flexion
281 serious?® not serious very seriousP serious® none @OOO 149 132 - - SMD 0.05
(4 RCTs) lower
Very low (0.29 lower to
0.18 higher)
Effect of TENS on Shoulder Active External Rotation
625 serious? not serious very serious® serious® none @OOO 321 304 - - SMD 0.03
(4 RCTs) lower
Very low (0.18 lower to
0.13 higher)
Effect of TENS on Shoulder Passive External Rotation
281 serious? not serious very seriousP serious® none @OOO 149 132 - - SMD 0.09
(4 RCTs) lower
Very low (0.42 lower to
0.24 higher)

Effect of TENS on Shoulder Active Internal Rotation




Effect of TENS on Shoulder Range of Motion compared to control group

Certainty assessment Summary of findings

160 serious? not serious serious? serious® none 80 80 - - SMD 0.26
(2 RCTs) @OOQ higher
Very low (0.05 lower to
0.58 higher)

Effect of TENS on Shoulder Passive Internal Rotation

160 serious?® not serious serious? serious® none 80 80 - - SMD 0.04
(2 RCTs) $OOO higher
Very low (0.27 lower to
0.35 higher)

CI: confidence interval; SMD: standardised mean difference

Explanations

a. We downgraded 1 level for serious Risk of bias (high risk of detection bias).

b. We downgraded 2 levels for very serious indirectness (Co-intervention with TENS, different etiologies of shoulder pain, and various types of control groups were
considered).

c. We downgraded 1 level for serious imprecision (All studies sample size was low (<100 participants), and the number of participants in each arm was fewer than 400)

d. We downgraded 1 level for serious indirectness (different control group)




Appendix 8. Effect of TENS on passive range of motion. Abduction (A), Flexion (B), External rotation (C), and Internal rotation (D)

A
TENS

Study or Subgroup  Mean S0 Total Mean

Control

5D Total \Weight

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

B

Study or Subgroup

TENS
Mean SD Total Mean

Control

SD Total Weight

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% Cl

12.1.1 Immediate effect

Evigar etal 2010 26 16.47 20 376 18.44 20 16.0%
Korkmaz etal 2010 26 14585 20 227 1873 20 16.4%
Leandri etal 1930 238 8497 20 -013 707 10 12.8%
Zhouetal 2018 16.72 3055 32 1.1 275t 49 22.3%
Subtotal (95% Cl) 92 93 67.5%
Heterogeneity: Tau®= 0.09; Chi*=593, df=3F =012); P= 49%

Testfor overall effect £= 012 (F=0.90)

12.1.4 Long term effect

Evigar etal 2010 ans 1872 20 41 17 20 16.0%
Karkmaz et al 2010 308 1502 20 3317 20 16.5%
Subtotal (95% CI) 40 40 32.5%
Heterageneity: Tau? = 0.01; Chi*=1.11, df=1 (P=0.29); F=10%

Testfor overall effect Z=1.61 (F=0.11)

Total (95% Cl) 132 139 100.0%

Heterogeneity: Tau® = 0.09; Chi*=9.40, df= 5 (P = 0.09); F= 47%
Testfor overall effect Z= 061 (P = 0.54)

Testfar subgroup diferences: Chi*=1.62, df=1(P=020), F= 38.4%

-0B5 [-1.28,-0.01]
019 [0.43, 0.81]
0.38 [0.38,1.15]
019 [0.26, 0.64]
0.03 [-0.40, 0.45]

0,63 [1.27, 0.01]
-0.45 [0.77, 0.47]
-0.38 [0.85, 0.08]

-0.41 [0.45, 0.24]

-

1 05 0 0%

Control TENS

14.1.1 Immediate

Evigaretal 2010 216 11.37 20 225 12459 20 14.5%
korkmaz etal 2010 218 1068 200 223 1376 20 14.5%
Leandrietal 1990 412 647 20 1.88 651 20 14.3%
Zhouetal 2018 175 3708 32 1722 3496 49 F81%
Subtotal (95% CI) 92 109 71.3%
Heterogeneity: Tau®= 0.00; Chf=113,df=3(FP=0.77), F=0%

Test for overall effect: £=0.30 (P = 0.76)

14.1.4 Long term effect

Evigor etal 2010 231 1122 20 263 1116 20 143%
Korkmaz etal 2010 23 1047 20 265 1253 20 14.3%
Subtotal (95% CI) 40 40 28.7%
Heterogeneity: Tau®= 0.00; Chi*= 0.00, df=1 {P=0.97); F=0%

Testfor overall effect: Z=1.28 (P = 0.20)

Total (95% CI) 132 149 100.0%

Heterogeneity: Tau®= 0.00; Chif= 2.68, df=5{P=0.75); F= 0%
Test for overall effect: Z=043 (F=0.67)

Testfor subaroun differences: Chif= 1.5, df=1(P=0.21), F=35.3%

-0.07 [-0.68, 0.55]
-0.06 [-0.68, 0.56]
0.34[-0.29, 0.96]
0.01 [-0.44, 0 45]
0.04 [.0.24,0.32]

-0.28 [-0.90, 0.34]
-0.30[0.92, 0.33]
0.29 [0.73,0.15]

-0.05 [-0.29, 0.18]

S —

-05 il 0.5

Control  TENS

C D

TENS Control Std. Mean Difference Std. Mean Difference TENS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
16.1.1 Immediate effect 18.1.1 Immediate effect
Evigor etal 2010 11.8 11.34 20 165 1379 200 157% -0.39 [1.01,0.24] - 1 Eyigoretal 2010 17.8 11.29 20 188 1534 20 25.0% -0.07 [0.69, 0.55] —
Korkmaz etal 2010 12,3 11.86 20 165 1813 20 15.8% -0.30 [-0.93,0.32] e Korkmaz etal 2010 178 13454 20 185 1497 200 25.0% -0.05 [0.67, 0.57] I E—
Leandri et al 1990 262 2.94 20 -013 443 20 15.2% 0.72[0.08,1.36] —_—* Subtotal (95% ClI) 40 40 50.1% -0.06 [-0.50, 0.38] —~i——
Zhouetal 2018 547 2633 32 364 2068 48 21.9% 0.08 037,052 I L — Heterogeneity: Tau®= 0.00; Chi®=0.00, df=1 (P = 0.96), F= 0%
Subtotal (95% Cl) 92 109 68.6% 0.03[-0.42, 0.48] ———— Test for overall effect: Z=0.27 (P = 0.7
Heterogeneity: Tau®= 012, Chi*=7.26, df= 3 (P = 0.06), F= 59%
Testfor overall effect Z=0.11 (P=0.401) 18.1.2 Long term effect

Eyigoretal 2010 22 10492 20 199 1451 20 25.0% 016 [-0.46, 0.74] —
16.1.4 Long term effect Korkmaz etal 2010 22 1278 20 2032 1437 20 250% 013 [0.48, 0.75] —_——
Eyigor etal 2010 145 11.03 20 193 1313 20 157% -0.39F1.01,024 2 Z————————7]— Subtotal (85% CI) 40 40 49.9% 0.15[-0.29, 0.58] ~i——
Korkmaz et al 2010 15.3 11.56 200 192 1456 20 15.8% -0.29 [-0.91,0.33] e I Heterogeneity: Tau®= 0.00; Chi®=0.00, df=1 {P=0.95); F= 0%
Subtotal (95% CI) 40 40 31.4% 0.34 [-0.78,0.10] —en— Test for overall effiect Z= 0.65 (P = 0.52)
Heterogeneity: Tau® = 0.00; Chi®=0.05, df=1 (FP=0.83), F= 0%
Testfor overall effect Z=1.50 (P =013 Total (95% CI) 80 80 100.0% 0.04 [-0.27, 0.35] *
Heterogeneity: Tau®= 0.00; Chi*= 0.43, df= 3 {P=0.93); F= 0% 51 _055 b t 15

Total (95% CI) 132 149 100.0% -0.09[-0.42,0.24] Test for overall effect: Z=0.27 (P = 0.79) Contral TENS

Heterogeneity: Tau® = 0.08; Chi*= 9.20, df= 5 (P=0.10); F= 46%
Test for overall effect: Z= 053 (F = 0.60)

Testfor suboroun differences: Chi*=1.29, df=1 (P = 0.26), F=22.4%

R 05
Control TENS

Testfor subaroup differences: Chi®= 042, df=1 (P=0.52), F=0%



Appendix 9. Leave-one-out analysis in studies examining the immediate effect of TENS vs.

control
Cohen's d
Omitted study with 95% CI p-value
Askary-Ashtiani et al 2016 - -0.04 [-0.44, 0.37] 0.859
Badaru et al 2020 0.19[-0.42, 0.80] 0.542
Baskurt et al 2006 0.17 [-0.44, 0.77] 0.592
Bello et al 2009 . 0.21[-0.40, 0.81] 0.503
Bilek 2021 0.16 [ -0.45, 0.77] 0.611
Eyigor et al 2010 0.18[-0.43, 0.78] 0.567
Gunay Ucurum 2018 0.18[-0.43, 0.78] 0.571
Herrera-Lasso 1993 0.19[-0.42, 0.79] 0.544
Korkmaz et al 2010 0.15[-0.45, 0.76] 0.617
Pan et al 2003 . 0.12[-0.47, 0.72] 0.682
Lin et al 2015 0.16 [-0.44, 0.77] 0.595
Poenaru et al 2008 - 0.29[-0.26, 0.84] 0.298
Rani 2020 . 0.30[-0.23, 0.83] 0.271
Tiwari et al 2018 0.16 [ -0.45, 0.76] 0.609
Vrouva et al 2019 . 0.25[-0.33, 0.84] 0.396
Zhou et al 2018 0.19[-0.42, 0.80] 0.537
-5 0 5 1

Random-effects REML model



Appendix 10. Sensitivity analysis based on risk of bias

Risk of Bias Availability SMD (95%CI) 12 P-value
Performance Bias With -0.01 (-0.51, 0.50) 88% 0.98
Without 0.44 (0.23, 0.65) 0% <0.001
Detection Bias With 0.12 (-0.42, 0.66) 84% 0.66
Without -0.02 (-0.68, 0.64) 91% 0.95
Allocation concealment With 0.00 (-0.55, 0.55) 89% 0.99
Without 0.22 (-0.60, 1.03) 92% 0.60
Sample size > 30 -0.43 (-1.36, 0.49) 96% 0.36
<30 0.32 (011, 0.53) 0% 0.003




