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Abstract 

Breastfeeding-related neck pain has a high prevalence among nursing women. In most cases, it manifests as when the mother adopts an abnormal 
posture while feeding sessions. Pain prevents some mothers from continuing to breastfeed, which is harmful to their health and the health of their 
infants. This study was designed to examine the effectiveness of high tone power therapy versus interferential current therapy in mothers with 
breastfeeding-related neck pain. Single-blind randomized clinical trial. Sixty mothers with breastfeeding-related neck pain, age 18 to 35 years old, body 
mass index 18.5 to 24.9 kg/m2. They were recruited and assigned randomly into three equivalent groups. Group A (High tone power therapy): 20 
mothers received high tone power therapy, along with traditional physiotherapy program. Group B (Interferential current therapy): 20 mothers 
received interferential current therapy, along with traditional physiotherapy program, and Group C (Traditional physiotherapy): 20 mothers received 
traditional physiotherapy program only (hot packs and isometric strengthening exercises). Treatment were conducted three sessions per week for six 
weeks. The outcome measures were pain level (visual analogue scale) and neck functional ability (neck disability index), as well as cervical range of 
motion (cervical range of motion device), measurements were done before treatment as well as after 6 weeks of intervention.Groups didn’t differ 
significantly from one another regarding baseline data (p<0.05).  There were statistically significant differences favoring Group A (High Tone Power 
Therapy) across all assessed variables when comparing groups following 6 weeks of intervention (p>0.0001). Adding high tone power therapy to 
traditional physiotherapy program for mothers with breast feeding-related neck pain could provide an additional improvement in pain, neck functional 
ability and CROM. Therefore, high tone power therapy can be recommended as a non-invasive therapeutic option for mothers with breast feeding-
related neck pain. 
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Introduction 

Breastfeeding is an essential period for both the 
mother as well as baby.  It ensures the infant's 
optimal psychological and physiological well-being, 
along with optimal developmental and psychosocial 
results.1 For the first six months of a baby's life, the 
World Health Organization suggests exclusive 
lactation for optimal growth. Breastfeeding typically 
lasts between fifteen and twenty minutes and is done 
every two to three hours. Breastfeeding typically 
occurs between eight and twelve times per day. So 
collectively 5-6 hours in an entire day are spent while 
feeding the baby.2 Breastfeeding-related neck pain 
has a high prevalence among nursing women. In most 
cases, it manifests as when the mother adopts an 
abnormal posture while feeding sessions. By 
assuming an unsupported head/neck posture and  

maintaining a continuous neck flexion, nursing 
women are able to better observe their infants as they 
feed.  Neck strain is common from holding such an 
abnormal posture for long periods of time.3 The 
resulting pain can hamper baby care as well as self-
care.2 Pain prevents some mothers from continuing 
to breastfeed, which is harmful to their health and the 
health of their infants. Thus, it is crucial to manage the 
pain and encourage mothers to continue 
breastfeeding to protect the health of the mother and 
the infant, while having all the advantages of 
breastfeeding.4 High tone power therapy is a 
valuable, effective as well as non-invasive method for 
enhancing functional abilities and pain in patients 
with cervical pain.5 It has special properties similar to 
electrotherapy; it sends energy into the body to excite 
cells, revitalize the body, and create a resonance 
effect that causes the tissues to vibrate, reducing pain 
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and improving metabolism.  Redistributing nutrients, 
waste products, and pain mediators with high tone 
power therapy can help restore cellular homeostasis, 
metabolic order, and neuron regeneration.6  

On the contrary, interferential current therapy has 
been utilized for a long time as a safe physiotherapy 
approach for treating musculoskeletal system 
conditions. It is a simple, non-invasive and non-
pharmacological treatment that has a significant 
analgesic effect in patients with neck pain. Moreover, 
it has an anti-inflammatory, sympatholytic, local 
vasodilatory, and muscle stimulatory actions.7,26 

So, the need for this study arises from the lack of 
studies with appropriate outcome measures 
comparing the effect of high tone power therapy 
versus interferential current therapy on pain 
intensity level, neck functional ability and cervical 
range of motion in mothers with breastfeeding-
related neck pain. 

Materials and Methods 

Study design  

This study is a single-blind, prospective, randomized 
clinical trial.  The study did not begin until the 
necessary ethical approval was received, with the 
Approval Number [OCU.PT.REC/024/002007] from 
the institutional review board at the Faculty of 
Physical Therapy, October 6 University. Research 
involving human subjects was performed in 
agreement with the principles outlined in the 
Declaration of Helsinki. The present study is included 
in the PRS Registry of Clinical Trials.gov 
(NCT06573515). Written informed consent was 
given voluntarily by all participants. The research ran 
from September 2024 to March 2025 at the October 
6 University Hospital Physical Therapy Department. 

Subjects 

Sixty mothers suffering from breastfeeding-related 
neck pain were enrolled in this study based on the 
subsequent inclusion criteria; Exclusive 
breastfeeding mothers, with up to 6 months old 
infant, age ranged from 18-35 years and their body 
mass index (BMI) varied from 18.5 to 24.9 kg/m. 3 
Mothers were chosen if their pain intensity was ≥ 5 
on the visual analogue scale (VAS) and score ≥ 30%  

on the neck disability index (NDI).8 Mothers were 
excluded from this study if they had orthopedic or 
neurological disorders affecting the spine, upper 
extremities and shoulder regions before 
breastfeeding.2 Mothers with cerebrovascular 
problems, or any disorder affect the goal of the study, 
mothers had caesarean delivery, mothers with 
preterm babies, or low-birth weight babies, mothers 
with chronic diseases like cancer, human 
immunodeficiency virus (HIV), tuberculosis and 
mothers with postpartum complications like 
postpartum hemorrhage were also excluded from 
this study.1  

Randomization  

Out of sixty-five initially screened mothers, sixty 
fulfilled the eligibility criteria for contribution in the 
study after screening. They were recruited as study 
participants and signed the consent form. Mothers 
were randomized into three equivalent groups. They 
were distributed into either Group A (High tone 
power therapy) n=20; Group B (Interferential current 
therapy) n=20; Group C (Traditional physiotherapy) 
n=20. Randomization took place as follows; sixty 
folded papers marked (A), (B) or (C) were put in a 
box; then each mother was asked to pick a paper out 
of that box. The mothers were then assigned to their 
group according to the letters chosen.  

Sample size calculation 

The G*power software 3.1.9 (G power program 
version 3.1, Heinrich-Heine-University, Düsseldorf, 
Germany) was used to compute the sample size for 
this study. We used F tests—ANOVA, type I error 
(alpha = 0.05), power (1-βeta = 0.80), and effect size 
d = 0.44 to calculate the sample size. The results 
revealed that a total sample size of N=60 was suitable 
for the present study.  

Intervention  

Interventions were conducted three sessions per 
week for 6 weeks.8 Mothers in Group A (High tone 
power therapy) received high tone power therapy, 
along with traditional physiotherapy program. 
Mothers in Group B (Interferential current therapy) 
received interferential current therapy, along with 
traditional physiotherapy program. Mothers in Group 
C (Traditional physiotherapy) received traditional 
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physiotherapy program only. All the participant 
mothers in the three groups were instructed at the 
beginning of the study to practice appropriate breast-
feeding position with proper use of pillows and 
cushions. The laid-back position is the suggested 
position for breastfeeding as it leads to successful 
breastfeeding and recommended by many 
organizations. As the mother sits into a semi-reclined 
position, the baby rests fully face down on her chest, 
with the mother's arms serving as rails rather than 
bearing the baby's weight. So mother’s back, head, 
and neck are optimally supported in this posture.  In 
addition to facilitating a deeper and more firm latch, 
gravity helps the baby maintain its position, which 
activates up to twenty primitive neonatal reflexes. 
Furthermore, it decreases difficulties with the 
breasts, including mastitis, engorgement, as well as 
cracked nipples. This position enables mothers to 
practice and attain skills themselves, as it requires 
minimal professional input, instead using mothers’ 
intuitive breastfeeding skill partnered with innate 
infant reflex behaviors. Mothers may feel more 
empowered to take an active role in their 
breastfeeding experience through this mother-baby 
collaboration.1,9 

Traditional physiotherapy program 

All mothers in the three groups were given the same 
traditional physiotherapy program. This includes hot 
packs followed by isometric strengthening exercises. 
The mother was asked to lie prone with exposed 
cervical and upper trapezius region, then hot packs 
was applied on the cervical spine for 20 minutes. 
Then, while seated, perform isometric strengthening 
exercises targeting the neck's flexion, extension, 
lateral flexion, as well as rotation. Ten repetitions of 
a 5-second contraction followed by a 3-second rest 
were performed. 2 sets of exercises were performed, 
with a 1 to 2 minutes rest in between.8 

High tone power therapy 

High tone power therapy was administered to all 
mothers in Group A utilizing HiTop 191 
(gboMedizintechnik of Rimbach, Germany).  It is an 
electrotherapy device that is controlled by a 
microprocessor.  Attachment box, screen, power 
switch, intensity/modification regulator, and output 
plug for patient cable connection make it up.  It starts 
at 4,096 Hz and produces pulse widths of about 350 

mA and 70 V.  A down modulation from 32,768 to 
4,096 Hz was applied after three seconds, bringing 
the maximum frequency down.  An ideal level of 
electrical stimulation was found for each mother, one 
that did not produce any painful or uncomfortable 
paraesthesia.  For operation, it employs sine waves of 
medium frequency.  The targeted muscles are 
subjected to a strong tetanic contraction stimulus 
when the mother's electro-sensitive threshold curve 
crosses 20Hz (after a three-seconds ramp, three-
seconds stimulation, and three seconds pause). The 
electrodes were placed para spinal on the cervical 
region.6 

Interferential current therapy 

All mothers  in Group B  (Interferential current 
therapy) received interferential current therapy, it 
was administrated by Enraf-Nonius (ENDOMED 484, 
Germany), which has a constant current output, 100-
240V power supply, intensity of 0-140mA, pulse 
duration of 0–1000us, and serial number 
1520004661. All mothers in Group B were instructed 
to lie in a comfortable prone lying position on the 
treatment table during the treatment session. The 
interferential current therapy device was adjusted to 
a base frequency of 4,000 Hz, with a modulation 
frequency range between (10Hz - 20 Hz), spectrum 
mode (triangular Δ) in addition to slope 1/1 in 
quadripolar mode, a beat frequency of 80 Hz. The 
electrode size is 6x6cm and uses adhesive pads to 
provide interferential current conduction. Electrodes 
placement were as follows: two electrodes were 
placed on each side of cervical spine, just underneath 
skull. The second set of electrodes was positioned 5 
centimeters apart from the first set and applied to the 
back of the neck (C5-C6-C7) for a duration of 25 
minutes.7 

Outcome measures the same therapist conducted 
assessments for all participants before treatment and 
following six weeks of intervention.  

Pain level was assessed by the visual analogue scale 
(VAS); it is a 10-centimeter-long line with two ends, 
one representing no pain or discomfort and the other 
indicating the worst pain imaginable. The VAS is 
thought to be a valid and reliable method for 
measurement the severity of pain.  For this study, 
mothers marked the area of the line that 
corresponded to the degree of pain they reported.10 
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Neck functional ability was assessed by the neck 
Disability Index (NDI).  It is reliable and sensitive to 
variations in the level of pain. The NDI is a self-
assessment tool that individuals with neck pain can 
use to measure their functional status in 10 areas: 
pain, personal care, weight, reading, headache, 
concentration, job, driving, sleep, as well as leisure.  A 
score of 0 denotes "painless" and a score of 5 denotes 
"the worst pain imaginable" for each part. The index 
was determined by dividing the entire score by the 
total potential score, multiplying the result by 100, 
and then expressing it as a percentage.8 

Cervical range of motion was evaluated utilizing the 
cervical range of motion device (CROM) which is 
represented as a beneficial parameter to measure 
functional limitations, physical impairment, establish 
a treatment plan, and monitor the patient’s progress. 
The measurements made with the CROM were shown 
to be reliable in all movement directions.  With the 
use of a Velcro strap, the CROM device attaches to the 
head using a plastic frame that covers the nose and 
ears.  Connected to the frame are two separate 
inclinometers, one in the sagittal plane and an 
additional in the coronal plane, which show the 
head's position in relation to the line of gravity.   

On the horizontal plane, a third inclinometer shows 
where the head is in relation to a fixed point as it 
rotates. It was requested that the mothers sit 
straight in the chair, with their feet flat upon the floor, 
and hands placed on their thighs.   

Their shoulders and trunk were restrained by two 
straps, enabling just the neck to move.  Mothers were 
instructed to maintain a straight look ahead before 
being asked to move their heads as much as they can 
according to the requested movement by the 
therapist, with no movement allowed in their 
trunk or shoulders.  Flexion, extension, lateral flexion 
to the right and left, as well as rotation to the right and 
left were the six cervical range of motions collected.  

The mothers were given a chance to practice the 
movement that the range measurement was meant to 
record before any actual measurement was taken.11,12 

Statistical analysis 

The data were subjected to tests for homogeneity of 
variance as well as normality assumption. The data 
was found to follow a normal distribution (P>0.05) 
following the elimination of outliers identified by box 
and whiskers plots, according to a normality test of 
data utilizing the Shapiro-Wilk test.  There was also 
no statistically significant difference (P>0.05) when 
tested for homogeneity of variance utilizing Levene's 
test. Parametric analysis was used and data followed 
a normal distribution.  

 For this statistical analysis, we used SPSS, Inc.'s 
(Chicago, IL) version 25 for Windows statistical 
package. The mothers' characteristics (age, weight, 
height, and body mass index factors) were compared 
among Group A, Group B, and Group C using a one-
way analysis of variance (ANOVA) test. Multivariate 
analysis (3 x 2) of variance (MANOVA) used to 
compare the tested major variables of interest (VAS, 
NDI and CROM) at different tested groups (Group A, 
Group B, and Group C) and measuring periods (Pre-
treatment and Post-treatment).  

Pairwise comparisons of the investigated variables 
within and between groups were conducted using the 
Bonferroni correction test (Post hoc-tests) where the 
P-value was significant from the MANOVA test.  There 
was statistical significance in all analyses at the 0.05 
level of probability (P < 0.05). 

Results 

A total of sixty mothers took-part in this study and 
randomized into three equivalent groups (twenty 
mothers/group).  

                                                                                                                                                                                                                                        
Table 1.  Mothers general characteristics among groups 

Items Groups (Mean ±SD) P-value 
Group A (n=20) Group B (n=20) Group C (n=20) 

Age (year) 30.70 ±2.97 29.40 ±3.11 30.80 ±3.05 0.277 
Weight (kg) 62.95 ±9.21 61.75 ±7.44 63.90 ±3.93 0.642 
Height (Cm) 169.05 ±10.45 168.95 ±9.15 168.70 ±6.19 0.992 
0.635 21.91 ±1.42 23.11 ±6.62 22.60 ±1.33  

Group A: (High tone power therapy); Group B: (Interferential current therapy); Group C: (Traditional physiotherapy)Data are 
reported as mean ±standard deviation and compared statistically by ANOVA test  P-value>0.05: non-significant    
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Table 1 shows that there was no statistically 
significant difference (P>0.05) in the mothers: age 
(P=0.277), weight (P=0.642), height (P=0.992), as 
well as body mass index (BMI) (P=0.635).  

The statistical analysis for main variable outcomes 
(VAS, NDI and CROM) within each group is presented 
in Table (2). A significant decline (P<0.05) in VAS and 
NDI after treatment compared to before treatment 
were observed within Group A (P=0.0001 and 
0.0001, respectively), Group B (P=0.0001 and 0.0001, 
respectively), and Group C (P=0.0001 and 0.005, 
respectively). Moreover, there were a 
significant improvement (P<0.05) in flexion and 
extension after treatment compared to before 
treatment, improvement within Group A (P=0.0001 
and P=0.0001, respectively), Group B (P=0.0001 and 
P=0.0001, respectively), while within Group 
C (P=0.001 and P=0.047, respectively). There were 
significant improvement (P<0.05) in the right as well 
as left lateral flexion after treatment compared to 
before treatment G roup A (P=0.0001 and 
P=0.0001, respectively), Group B (P=0.0001 and 
P=0.0001, respectively), as did Group C (P=0.002 and 
P=0.006, respectively). A significant improvement 
(P<0.05) was noted in right and left rotation after 
treatment when compared to before treatment in 
Group A (P=0.0001 for both), Group B (P=0.0001 for 
both), and Group C (P=0.005 for right rotation as well 
as P=0.039 for left rotation). Mothers in Group A 
showed more improvement in VAS, NDI and CROM, 
followed by mothers in Group B, and then mothers in 
Group C.   

The statistical analysis for main variable outcomes 
(VAS, NDI and CROM) among Groups A, B, and C are 
revealed in Table (2). Among the three Groups, there 
were no significant differences (P>0.05) in the 
following measures collected before treatment: VAS 
(P=0.118), NDI (P=0.824), flexion (P=0.100), 
extension (P=0.058), right lateral flexion (P=0.066), 
left lateral flexion (P=0.211), right rotation 
(P=0.683), as well as left rotation (P=0.693).  In terms 
of VAS (P=0.0001), NDI (P=0.0001), flexion 
(P=0.0001), extension (P=0.0001), right lateral  

flexion (P=0.001), left lateral flexion (P=0.015), right 
rotation (P=0.0001), as well as left rotation 
(P=0.001), significant improvements were observed 
(P<0.05) among Groups A, B, and C after 
treatment.Thus, after treatment, Group A had the  

highest mean values for VAS and NDI decreases as 
well as CROM increases, followed by Group B and 
finally Group C.  

Table 2 shows the results of the post hoc tests 
conducted on the major variable outcomes (VAS, NDI, 
and CROM) for each pairwise group comparison after 
treatment.  Considerable variations (P<0.05) were 
observed in the VAS after treatment when comparing 
Group A with Group B (MD=1.53; P=0.0001), Group A 
with Group C (MD=2.68; P=0.0001), and Group B with 
Group C (MD=1.15; P=0.0001).  We found significant 
differences (P<0.05) in NDI after treatment between 
Group A and Group B, Group A and Group C, in 
addition to Group B and Group C when comparing 
pairwise (MD=5.18; P=0.001, MD=8.94; P=0.0001, 
and MD=3.76; P=0.003, respectively). Comparing 
flexion after treatment, there were significant 
differences (P<0.05) when comparing Group A with 
Group B (MD=5.63; P=0.0001), Group A with Group C 
(MD=9.41; P=0.0001), and Group B with Group C 
(MD=3.78; P=0.001). When comparing Group A with 
Group B (MD=4.65; P=0.0001), Group A with Group C 
(MD=7.83; P=0.0001), as well as Group B with Group 
C (MD=3.18; P=0.017) in terms of extension after 
treatment, there were significant differences 
(P<0.05) identified.  Group A compared to Group B 
(MD=2.75; P=0.001), Group A compared to Group C 
(MD=6.54; P=0.0001), and Group B compared to 
Group C (MD=3.79; P=0.001) in terms of right lateral 
flexion after treatment, showing significant 
differences (P<0.05).  There were notable variations 
(P<0.05) in left lateral flexion after treatment when 
comparing Group A with Group B (MD=3.79; 
P=0.009), Group A with Group C (MD=6.80; 
P=0.0001), as well as Group B with Group C 
(MD=3.01; P=0.007).  Group A vs Group B (MD=8.06; 
P=0.0001), Group A vs Group C (MD=12.67; 
P=0.0001), and Group B vs Group C (MD=4.61; 
P=0.002) showed significant differences (P<0.05) for 
right rotation after treatment.  Results showed 
significant differences (P<0.05) in left rotation among 
Group A and Group B, Group A and Group C, and 
Group B and Group C when compared pairwise 
(MD=3.83; P=0.001, MD=9.28; P=0.0001, and 
MD=5.45; P=0.0001, respectively). The post-hoc test 
as well as mean differences between groups revealed 
that the Group A (High tone power therapy) provided 
the best values of VAS, NDI and CROM followed by 
Group B (Interferential current therapy) and then 
Group C (Traditional physiotherapy). 
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Table 2. Within and between groups’ comparisons for VAS, NDI and CROM before and after treatment 

Variables Items Groups (Mean ±SD) Effect 
size 

    P-
value2 
 

Post-hoc test (after treatment) 
Group 
A(n=20) 

Group B  
(n=20) 

Group C 
 (n=20) 

   Pairwise       
groups    

MD P-
value3 

V
A

S 

Before treatment  6.95 ±0.99 7.05 ±0.68 6.50 ±0.82 0.04 0.118    
After treatment 2.27 ±0.58 3.80 ±1.05 4.95 ±0.99 0.22 0.0001* Group A vs. 

Group B   
1.53 0.0001* 

MD (Change) 4.68 3.25 1.55   Group A vs. 
Group C 

2.68 0.0001* 

95% CI 2.99 – 6.37  2.69 – 3.80  0.99 – 2.10    Group B vs. 
Group C 

1.15 0.0001* 

Improvement % 67.34% 46.10% 23.85%      
Effect size  0.61 0.54 0.21      
P-value1 0.0001* 0.0001* 0.0001*      

N
D

I 

Before treatment  
After treatment 
MD (Change) 
95% CI 
Improvement % 
Effect size  
P-value1 

23.95 ±3.25 
12.16 ±3.65 
11.79 
5.95 – 17.63  
49.23% 
0.35 
0.0001* 

24.30 ±3.82 
17.34 ±5.25 
6.96 
4.53 – 9.39   
28.94% 
0.28 
0.0001* 

24.75 ±3.44 
21.10 ±3.52 
3.65 
1.10 – 6.20  
14.75% 
0.07 
0.005* 

0.003 0.824 Group A vs. 
Group B   
Group A vs. 
Group C 
Group B vs. 
Group C 

5.18 
8.94 
3.76 

0.001* 
0.0001* 
0.003* 

0.29 0.0001* 
  
  
  
  
  

F
le

xi
o

n
 

Before treatment  45.20 ±3.48 45.40 ±3.08 47.50 ±3.44 0.04 0.100    
After treatment 59.80 ±5.49 54.17 ±5.68 50.39 ±2.74 0.35 0.0001* Group A vs. 

Group B   
5.63 0.0001* 

MD (Change) 14.60 8.77 2.89   Group A vs. 
Group C 

9.41 0.0001* 

95% CI 11.22 -
17.98  

7.12 – 10.42  1.67 – 4.11    Group B vs. 
Group C 

3.78 0.001* 

Improvement % 32.30% 19.32% 6.08%      
Effect size  0.59 0.51 0.09      
P-value1 0.0001* 0.0001* 0.001*      

E
xt

en
si

o
n

 

Before treatment  52.45 ±4.59 53.50 ±3.66 55.95 ±3.85 0.06 0.058    
After treatment 66.58 ±3.97 61.93 ±5.81 58.75 ±3.85 0.31 0.0001* Group A vs. 

Group B   
4.65 0.0001* 

MD (Change) 14.13 8.43 2.80   Group A vs. 
Group C 

7.83 0.0001* 

95% CI 9.23 – 19.03  6.63 – 10.23  0.03 – 5.56    Group B vs. 
Group C 

3.18 0.017* 

Improvement % 26.94% 15.76% 5.00%      
Effect size  0.47 0.39 0.03      
P-value1 0.0001* 0.0001* 0.047*      

R
ig

h
t 

la
te

ra
l f

le
xi

o
n

 

Before treatment  38.30 ±5.01 38.00 ±4.41 41.60 ±5.67 0.05 0.066    
After treatment 50.69 ±6.03 47.94 ±5.67 44.15 ±5.09 0.25 0.001* Group A vs. 

Group B   
2.75 0.001* 

MD (Change) 12.39 9.94 2.55   Group A vs. 
Group C 

6.54 0.0001* 

95% CI 7.84 – 16.94  6.39 – 13.49  1.94 – 3.16    Group B vs. 
Group C 

3.79 0.001* 

Improvement % 32.35% 26.16% 6.13%      
Effect size  0.40 0.23 0.07      
P-value1 0.0001* 0.0001* 0.002*      

le
ft

 la
te

ra
l f

le
xi

o
n

  

Before treatment  39.00 ±3.83 38.40 ±6.21 41.25 ±5.35 0.03 0.211    
After treatment 52.75 ±7.15 48.96 ±5.20 45.95 ±4.79 0.27 0.015* Group A vs. 

Group B   
3.79 0.009* 

MD (Change) 13.75 10.56 4.70   Group A vs. 
Group C 

6.80 0.0001* 

95% CI 6.40 – 21.10  5.70 – 15.42  1.35 – 8.05    Group B vs. 
Group C 

3.01 0.007* 

Improvement % 13.75% 10.56% 11.39%      
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Effect size  0.22 0.20 0.06      
P-value1 0.0001* 0.0001* 0.006*      

R
ig

h
t 

ro
ta

ti
o

n
 

Before treatment  56.00 ±5.75 55.25 ±6.17 57.00 ±5.23 0.01 0.683    
After treatment 73.79 ±7.86 65.73 ±6.20 61.12 ±6.58 0.41 0.0001* Group A vs. 

Group B   
8.06 0.0001* 

MD (Change) 17.79 10.48 4.12   Group A vs. 
Group C 

12.67 0.0001* 

95% CI 12.77 – 
22.81  

6.32 – 10.48  1.77 – 6.47    Group B vs. 
Group C 

4.61 0.002* 

Improvement % 31.77% 18.97% 7.23%      
Effect size  0.52 0.31 0.07      
P-value1 0.0001* 0.0001* 0.005*      

L
ef

t 
ro

ta
ti

o
n

 

Before treatment  59.00 ±5.75 57.75 ±5.73 59.50 ±5.82 0.01 0.693    
After treatment 71.53 ±7.05 67.70 ±8.61 62.25 ±6.38 0.33 0.001* Group A vs. 

Group B   
3.83 0.001* 

MD (Change) 12.53 9.95 2.75   Group A vs. 
Group C 

9.28 0.0001* 

95% CI 6.34 – 25.06  5.79 – 14.11  1.41 – 4.09    Group B vs. 
Group C 

5.45 0.0001* 

Improvement % 21.24% 17.23% 4.62%      
Effect size  0.38 0.17 0.05      
P-value1 0.0001* 0.0001* 0.039*      

Group A (High tone power therapy); Group B (Interferential current therapy); Group C (Traditional physiotherapy) 
Data are expressed as mean ±standard deviation (SD) MD: Mean difference  CI: confidence interval          P-value: 

probability value  * Significant (P<0.05) P-value1: Probability value within each group;    P-value2: probability value 
among groups; P-value3: probability value between pairwise groups (post-hoc test) 

Discussion 

Musculoskeletal pain, particularly neck pain, is 
common among nursing mothers.3 There are no 
studies employing the effect of high tone power 
therapy versus interferential current therapy in 
mothers with breastfeeding-related neck pain. Thus, 
the current academic work was conducted to 
examine the effect of high tone power therapy versus 
interferential current therapy in mothers with 
breastfeeding-related neck pain. Our study revealed 
that high tone power therapy appears to be more 
effective to decrease neck pain, improve neck 
functional ability and CROM in mothers with 
breastfeeding-related neck pain. 

The study's findings corroborated those of previous 
studies showing that high tone power therapy can 
increase cervical ROM and alleviate pain in patients 
suffering neck pain. Kulis et al. (2017) documented 
that high-tone power therapy is an efficient modality 
to increase the neck mobility and reduce pain levels 
in  patients with cervical pain.5 Al-Azab et al. (2022) 
found a clinical and statistical significant 
improvement in neurophysiological measures and 
the Oswestry Disability Index (Functional outcome) 
in diabetic patients suffering from lumbar 
radiculopathy that underwent high tone power 

therapy.6 

The underlying mechanism explaining the positive 
impact of high tone power therapy on pain as well as 
function is that high tone power therapy can enhance 
all bodily processes by increasing cell metabolism, 
mitochondrial size, in addition to the balance among 
cell catabolism and anabolism.13 Moreover high-tone 
power therapy can increase tissue perfusion, and 
increase blood flow dynamics in peripheral 
microcirculation.14  It also can increase vasodilation 
through increasing nitric oxide bioavailability locally 
and systemically. Furthermore, it can reduce 
transmission of pain to the brain through 
suppression of sympathetic afferent activity. 15 

The results of this study align with those of Mohamed, 
(2017) who demonstrated that high tone power 
therapy has a greater capacity for achieving a 
decrease in lower limb pain associated with 
peripheral radiculopathy, as well as enhancing 
performance in lower limb functions compared to 
TENS, potentially providing a novel opportunity for 
better functionality. High tone power therapy may 
present alternative treatment approaches for 
enhancing functionality when compared to TENS.16,27 

In addition, individuals with peripheral neuropathy 
experienced a statistically significant improvement in 
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functional outcome, quality of life, as well as physical 
health after receiving treatment with high-tone 
power therapy. 17      

However, the current study's findings contradict 
those of Ogrodzka-Ciechanowicz et al. (2021), who 
found no statistically significant differences within 
the maximum knee extensor muscle torque 
measurements among the control group and the 
group that received high tone power therapy.  High 
tone power therapy, which is used to treat patients 
with anterior cruciate ligament (ACL) repairs, did not 
have any apparent effect on quadriceps muscle 
strength or knee joint function, according to the 
researchers. Possible reasons for the results 
discrepancy are the variations of frequency of 
treatments during the week, and the length of 
treatment program. 18 

Concerning interferential current therapy, studies 
have shown that it has a generally positive body of 
evidence, particularly when it comes to pain-based 
management. 19,20 Our study results corroborate this. 
Albornoz-Cabello et al. (2019) reported that 
interferential current can enhance the efficacy of 
exercise for those suffering from chronic neck pain. 
Incorporating interferential current stimulation led 
to more significant enhancements in perceived pain 
intensity, the extent of neck disability, symptoms of 
anxiety and depression, levels of apprehension, as 
well as both active and passive right neck rotation 
compared to therapeutic exercise.21 Interferential 
current reduce pain intensity, improves pressure 
pain threshold, as well as active cervical lateral 
flexion ROM when treating participants with latent 
myofascial trigger points in upper trapezius muscle.22 

Interferential current therapy demonstrated 
significant analgesic results in patients suffering from 
neck pain, low back pain, knee osteoarthritis, as well 
as post-operative knee pain. 7 Consistent with 
previous research by Fuentes et al. (2010), who 
documented that musculoskeletal pain can be 
effectively managed with interferential current 
therapy, moreover combining interferential therapy 
with other modalities is more effective than either 
treatment alone or a placebo in alleviating both acute 
and chronic musculoskeletal pain. 19 Furthermore, 
these results are consistent with those of Hussein et 
al. (2021), who found that compared to a placebo, 
interferential current therapy alone can alleviate 

musculoskeletal pain.23 

The findings may be explained by interferential 
current therapy underlying mechanism of action, as it 
can induce stimulation of supraspinal level of pain 
killers that might lead to delayed onset but long-
lasting pain relief.7 The relaxation of muscle tension 
and consequently the improvement in ROM could be 
attributed to the secondary effects of pain relief. The 
reduction of pain could break the pain-spasm cycle 
and enhance normal pain-free movement. When the 
pain subsides, the patient could eventually move the 
neck in lateral flexion to the contralateral side 
without the burden of pain felt previously .24,25 

The investigators wanted to confirm the 
implementation of high tone power therapy to serve 
as an electrotherapeutic modality for managing neck 
pain associated with breastfeeding. This was 
assessed through pain levels measured by the VAS, 
neck functional ability evaluated by the NDI, and 
objective improvement demonstrated by cervical 
ROM, measured utilizing the CROM. 

The current study revealed that high tone power 
therapy in addition to traditional physiotherapy 
program and interferential current therapy in 
addition to traditional physiotherapy program could 
decrease neck pain, improve neck functional ability 
and CROM in mothers with breastfeeding-related 
neck pain in favor to high tone power therapy. 
Therefore, for mothers suffering breastfeeding-
related neck pain, high tone power therapy is an 
affordable, practical, effective, and non-invasive 
treatment. Two issues could be considered a 
limitation of this study. Firstly, the results cannot be 
applied to a broader population due to the 
limited size of our sample. The second one is that 
mothers might not practice appropriate 
breastfeeding position accurately during study 
intervention. Additional studies are required to 
illustrate the impact of different therapeutic 
modalities on breast feeding-related neck pain with a 
large sample size. 

Conclusion 

High tone power therapy along with traditional 
physiotherapy program is more beneficial than 
interferential current therapy along with traditional 
physiotherapy program, to enhance pain, neck 
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functional ability and CROM outcomes in mothers 
with breastfeeding-related neck pain. Therefore high 
tone power therapy can be recommended as a non-
invasive therapeutic option for mothers with 
breastfeeding-related neck pain. 
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