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Research Paper
NASM-based Core Stability Training Using 
Taekwondo Movements in Male Individuals With 
Hyperlordosis

Purpose: Hyperlordosis is a postural condition characterized by excessive lumbar spine 
curvature, often associated with pain and musculoskeletal dysfunction. This study aimed to 
investigate NASM-based core stability training using taekwondo (TKD) movements in male 
individuals with hyperlordosis.

Methods: This quasi-experimental research included 30 lordotic soldiers from the AJA 
University of Medical Sciences in Tehran, divided into the TKD group (n=15) and a non-TKD 
group (n=15). Before and after an 8-week protocol, lumbar lordosis angle, pain levels, and 
abdominal muscle endurance were measured via spinal mouse (SM) device (IDIAG M360®, 
Fehraltorf, Switzerland), visual analogue scale (VAS), and a sit-up test, respectively. Inferential 
statistics were analyzed using ANCOVA. Additionally, paired t-tests were conducted for within-
group comparisons. 

Results: A significant difference was found between the two groups in the degree of hyperlordosis 
(P<0.000), VAS score (P<0.000), and abdominal muscle endurance test (P<0.000), even when 
accounting for the pre-test effect as a covariate. This indicates that incorporating TKD movements 
with core stability exercises had an impact. 

Conclusion: TKD, with its dynamic, full-body movements, may prove more effective than 
isolated core strengthening exercises in reducing pain, lumbar lordotic angles, and improving 
abdominal muscle endurance in individuals with hyperlordosis. The enhanced efficacy of TKD 
in these variables can likely be attributed to its ability to engage multiple muscle groups, improve 
neuromuscular coordination, and address the complex postural and muscular imbalances 
associated with hyperlordosis.

A B S T R A C T

Keywords:
TKD, Hyperlordosis, Core 
stability

Citation Ebrahimi E, Tabatabaee SM, Dadarkhah A, Najafi Sh. NASM-based Core Stability Training Using Taekwondo 
Movements in Male Individuals With Hyperlordosis. Physical Treatments. 2026; 16(1):73-82. http://dx.doi.org/10.32598/
ptj.16.1.660.1

 :  http://dx.doi.org/10.32598/ptj.16.1.660.1

Use your device to scan 
and read the article online

Article info:
Received: 28 Jan 2025
Accepted: 24 May 2025
Available Online: 01 Jan 2026

Copyright © 2026 The Author(s); 
This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en), 
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

https://orcid.org/0009-0004-2969-2896
https://orcid.org/0000-0001-7614-9520
https://orcid.org/0000-0002-0103-7046
https://orcid.org/0000-0001-9544-4525
mailto:Smt.1368%40gmail.com?subject=
https://ptj.uswr.ac.ir/
http://dx.doi.org/10.32598/ptj.16.1.660.1
http://ptj.uswr.ac.ir/page/71/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/ptj.16.1.660.1
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en


74

 January 2026. Volume 16. Number 1

Introduction

ordosis refers to the natural anterior cur-
vature found in the cervical and lumbar 
regions of the human spine [1]. Excessive 
inward curvature of the lumbar spine is 
known as lumbar hyperlordosis [2]. It is 
estimated that the prevalence ranges from 

approximately 10% to 30%, depending on age, activ-
ity level, and contributing biomechanical factors [3]. 
Lumbar hyperlordosis occurs due to imbalances in the 
muscles and soft tissues of the core regions, including 
the pelvis, abdomen, and spine, caused by a combina-
tion of weakness and tightness [4]. The kinesiopathology 
model suggests that functional alterations in one part of 
the movement system can gradually contribute to mus-
culoskeletal disorders [5]. In individuals with lumbar 
hyperlordosis, muscle imbalances in the lumbopelvic re-
gion often result in an anterior pelvic tilt, an exaggerated 
lumbar curve, and reduced core stability [6]. Therefore, 
stabilizing the core of the lumbar spine is considered es-
sential for ensuring proper lower extremity movement 
[7], as it enhances spinal stability and helps prevent inju-
ries in the lumbopelvic region [8]. 

In this context, a study examining the effectiveness of 
an 8-week intervention in non-athletic men with hyper-
lordosis found that corrective exercises improved perfor-
mance, demonstrating a significant positive impact on 
this condition [9]. In another study conducted by Rah-
mani et al. it was revealed that the core stability-based 
corrective program not only improved the curvature 
of lumbar hyperlordosis but also enhanced functional 
movement patterns [10]. 

Taekwondo (TKD), a martial art emphasizing precise 
movements, balance, and control, notably affects pos-
tural alignment [11]. Its dynamic and static techniques 
incorporate core stabilization, flexibility, and strength, 
collectively contributing to improved posture [12]. TKD 
movements consist of a series of effective actions de-
signed for specific activities in both sports and therapeu-
tic contexts [13], where the correct and timely execution 
of movements holds significant importance [14]. In this 
regard, a study demonstrated that a training program in-
corporating basic TKD movements is an effective tool 
for correcting body posture, including pelvic inclination 
[15]. The national academy of sports medicine (NASM) 
asserts that incorporating exercises aligned with its ap-
proach— which emphasizes self-myofascial release and 
integration— can enhance training effectiveness [16]. 
Various studies have shown that corrective exercises 
following the NASM approach improve postural abnor-
malities in both the upper and lower extremities [17-19]. 

Despite the increasing interest in core stability training 
to address postural abnormalities, such as hyperlordosis, 
there is still a lack of studies integrating sport-specific 
movements, like TKD, into these programs. Recent re-
search primarily focuses on traditional exercise interven-
tions, neglecting the potential benefits of martial arts’ 
dynamic, functional movements that simultaneously 
promote core activation, flexibility, and neuromuscular 
control. Furthermore, although the NASM approach is 
well-recognized for its systematic and evidence-based 
methods in corrective exercise, its application along-
side TKD movements remains unexplored. Addition-
ally, most studies on hyperlordosis have concentrated on 
mixed-gender samples or female participants, creating 

L

Highlights 

● NASM-based core stability training incorporating TKD movements may improve hyperlordosis.

● Integrating martial arts-based movements with core stability exercises for postural correction may be beneficial.

● The enhanced efficacy of TKD can likely be attributed to its ability to engage multiple muscle groups.

Plain Language Summary 

This study examined the effects of a core stability training program based on the national academy of sports medicine 
(NASM) principles, incorporating TKD movements, on male individuals with hyperlordosis (excessive lower back 
curvature). The results showed significant improvements in posture, reduced pain levels, and increased abdominal 
muscle endurance. These findings suggest that combining TKD movements with core stability exercises can be an 
effective approach for improving spinal alignment, reducing discomfort, and enhancing core strength in individuals 
with hyperlordosis. 
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a gap in understanding how targeted interventions may 
specifically influence postural alignment and functional 
outcomes in men. Thus, this study aimed to investigate 
NASM-based core stability training using TKD move-
ments in male individuals with hyperlordosis.

Materials and Methods

The present study was quasi-experimental with a pre-
posttest design. The study population comprised soldiers 
from the AJA University of Medical Sciences in Tehran. 
They were selected using convenience sampling and di-
vided into the TKD (n=16) and non-TKD (n=15) groups. 
According to a previous study [20], considering a sig-
nificance level of 0.05, a statistical power of 0.80, and 
an effect size of 0.78, the sample size calculated using 
G*Power software, version 3.1 included 15 participants 
in each group. 

The inclusion criteria were as follows: male participants 
aged 18-25 years with lumbar lordosis greater than 51 
degrees [21], and without physical disorders, mental ill-
nesses, a history of surgery, or the use of specific medica-
tions. The exclusion criteria included any medical condi-
tion limiting physical activity, inability to complete the 
test, current lower limb pain during the test, and any low-
er limb injury within the past six months that necessitated 
changes to the individual’s training regimen or a break 
from sports participation for a minimum of one week.

Initially, for ethical considerations based on the Decla-
ration of Helsinki, all stages of the study were explained 
to the subjects, and written informed consent was ob-
tained. The subjects were instructed on how to perform 
each test. It is worth mentioning that all tests were con-
ducted at the 501 Army Hospital under the supervision 
of the researcher, who is an official coach of the TKD 
Federation.

Procedure

In the first step, the demographic information of the 
participants was recorded. Subsequently, the lumbar lor-
dosis angle was measured using a spinal mouse (SM) 
device, pain levels were assessed through the visual 
analogue scale (VAS), and abdominal muscle endur-
ance was evaluated via a sit-up test. The data collected 
at this stage were recorded as pre-test results for each 
individual. The experimental group then participated in 
an 8-week core stability program based on the NASM 
approach, incorporating TKD movements. Simultane-
ously, the control group participated in standard correc-
tive hyperlordosis exercises based on the NASM ap-

proach for the same duration as the experimental group 
[16]. After completing the 8-week program, the lumbar 
lordosis angle, pain levels, and abdominal muscle endur-
ance were re-assessed, and the results at this stage were 
recorded as post-test data. 

Assessment of hyperlordosis 

The SM is a non-invasive, handheld device used to as-
sess spinal curvature, including lumbar lordosis, with 
high reliability (r=0.94) [22]. Initially, the examiner thor-
oughly briefed all participants on the procedure and the 
correct handling of the SM device to prevent errors and 
inaccurate results. Detailed instructions on how to use the 
software were also provided. Each participant removed 
his shirt and stood facing away from the examiner, with 
his arm hanging naturally at his sides. The software on 
a portable laptop or computer was prepared for the as-
sessment. Participants were instructed to focus on a fixed 
point in front of them to maintain a stable posture [23]. 
To assess spinal curvature, each rater began by identify-
ing and marking the spinous process of C7 (the starting 
point) and the vertebrae sacral support (S3) as the end-
point on the skin using palpation and a pencil. To find 
the C7 vertebra, he was asked to bend his head forward 
while standing, and his most prominent vertebra, which 
was the C7 vertebra, was found and marked [23]. To find 
the S3, the examiner first locates the posterior superior 
iliac spines (PSIS) by palpating the bony prominences at 
the lower back near the iliac crest. These landmarks are 
at the level of the S2 vertebra. From the PSIS, the exam-
iner moves their fingers slightly downward and medially 
along the midline to locate the sacral spinous processes. 
The S3 spinous process is generally found just below the 
level of S2, in the midline of the sacrum [23]. The device 
was moved slowly and steadily, ensuring both wheels re-
mained in contact with the skin throughout the recording 
process [23]. At the end of the measurement, the exam-
iner stopped the recording by pressing the left button on 
the device. A confirmation tone indicated that the data 
had been successfully transferred to the computer. Also, 
as the SM is rolled along the spine, data points are col-
lected at intervals of 1.3 mm, resulting in a sampling rate 
of roughly 150 Hz.

Assessment of pain

The VAS was employed to assess the pain level in par-
ticipants during both pre-test and post-test. The VAS is 
recognized as the most reliable pain-rating system for 
comparing pain levels across different periods [24], with 
a high-reliability coefficient of ICC=0.99 [25]. Partici-
pants were asked to evaluate their pain level by marking 
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a point on a graded line ranging from 0 (no pain) to 10 
(the worst imaginable pain). It is important to note that 
all participants reported experiencing pain. The value 
obtained was recorded as the participant’s pain level 
(Figure 1). 

Assessment of abdominal muscle endurance

The one-minute sit-up test was employed to assess par-
ticipants’ abdominal muscle endurance. Before starting 
the test, participants completed a 15-minute standard-
ized warm-up to ensure physical and mental prepared-
ness. The procedure and test protocol were thoroughly 
explained to all participants to ensure familiarity. During 
the test, participants lay on their backs with knees bent 
at approximately 90 degrees and feet flat on the ground. 
Their arms were crossed over their chest throughout the 
exercise (Figure 2). An assistant secured the participants’ 
feet to maintain stability. Each participant performed sit-
ups by raising their torso until their elbows touched their 
knees and then returned to the starting position on the 
floor [26]. This motion was repeated as many times as 
possible within one minute. The assistant provided time 
updates and recorded the number of correctly performed 
sit-ups. To minimize the impact of fatigue, the test was 
conducted only once. 

Training programs of TKD and non-TKD groups 

The training program for the TKD group is presented 
in Table 1. These exercises were performed using TKD 
movements for 8 weeks, with three weekly sessions 
lasting 30-45 minutes each, including 5-10 minutes of 
warm-up and cool-down at the beginning and end of each 
session. In this program, designed by an official federa-
tion coach based on the NASM approach, participants 
underwent core muscle stability exercises using TKD 
movements (PALCHAGI [kicks]), specifically target-
ing the lower limbs (Figure 3). The exercises followed 
the principles of overload and gradual progression, with 
increases in repetitions, sets, and duration over time. The 
exercises were implemented in a circuit format, and in-
tensity was adjusted for each participant based on pre-
vious findings and individual tolerance thresholds [27]. 
The coach initially demonstrated all exercises practical-
ly to ensure proper execution. In the training program, 
some exercises require holding a position for a specified 
duration, measured in seconds (secs). In contrast, others 
involve repeating a movement, measured by the number 
of repetitions (reps).

Table 2 presents the training program for the non-TKD 
group. The program consisted of standard exercises for 
the hyperlordosis condition based on the NASM ap-
proach. Similar to the TKD group, this program was con-
ducted over 8 weeks, with three weekly sessions lasting 
30-45 minutes each, including 5-10 minutes of warm-up 

Figure 1. Visual analog scale (VAS)

Figure 2. The one-minute sit-up test
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and cool-down at the beginning and end of each session. 
The exercises followed the principles of overload and 
gradual progression, with increases in repetitions, sets, 
and duration over time. 

Data analysis

The Shapiro-Wilk test was utilized to evaluate the nor-
mality of the data distribution. Inferential statistics were 
analyzed using ANCOVA with a significance level of 
P<0.05. Additionally, paired t-tests were conducted for 
within-group comparisons. All statistical analyses were 
performed using SPSS software, version 26.

Results

Table 3 displays the demographic characteristics of 
participants in both groups. There were no significant 
differences between the study groups in demographic 
data. The Shapiro-Wilk test results indicated that the data 
followed a normal distribution. 

There was a significant difference between the two 
groups in hyperlordosis degree (P<0.000), VAS score 
(P<0.000), and abdominal muscle endurance test score 
(P<0.000), even when the pre-test effect was taken into 
account (covariate). This shows that incorporating TKD 

movements with core stability exercises had a signifi-
cant effect (Table 4). 

The results of the paired t-test (Table 5) showed that in 
both TKD and non-TKD groups, the training program 
significantly affected all variables (P<0.05). 

Discussion

The present study found that hyperlordosis, VAS score, 
and abdominal muscle endurance test score were affect-
ed by incorporating TKD into core stability exercises 
between the two groups. TKD training, when practiced 
comprehensively, contributes significantly to overall 
health enhancement by cultivating vital motor skills and 
physical capabilities. TKD is an effective modality for 
improving physical fitness and addressing postural and 
musculoskeletal imbalances, such as lower limb abnor-
malities and body alignment issues, through its diverse 
techniques and exercises. 

In this regard, Tomenko et al. investigated the effect 
of recreational TKD training on children’s musculoskel-
etal systems, and the findings indicated that participants 
experienced improvements in specific abnormalities, 
such as foot alignment, which is in line with our results 
[28]. Similarly, another study demonstrated that integrat-

Figure 3. The training program of the TKD group
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ing core stability exercises into TKD training enhanced 
the performance of the Wing kick [29]. This aligns with 
the current findings, highlighting that core stability fa-
cilitates effective coordination among muscle groups, 
reduces unwanted oscillations during movements, and 
promotes more efficient motor performance [30]. 

Moreover, another study found that the Apkoobi posi-
tion had a significant positive effect on correcting pel-
vic inclination and hyperlordosis angles [15], which is 
in line with our results. Additionally, another study re-
vealed that TKD training improves leg length, leg in-
clination, and trunk slope by strengthening the muscles 
supporting the lower limbs and spine [31]. 

It can be interpreted that a training regimen incorpo-
rating fundamental TKD movements can effectively 
correct postural deformities. The possible mechanism 
involves the activation of lower limb movements dur-
ing TKD, such as Juchumseogi, which elicits eccentric 
contractions of the gluteus maximus, semimembrano-
sus, semitendinosus, and adductor magnus muscles [32]. 
Concurrently, this movement triggers concentric con-

tractions in the quadratus lumborum, pectineus, tensor 
fasciae latae, adductor brevis, adductor longus, adductor 
magnus, rectus femoris, and sartorius muscles. During 
the Apkoobi position, front-leg movements primar-
ily activate the semimembranosus and semitendinosus 
muscles [33]. These findings collectively suggest that 
TKD movements can strengthen muscles that contribute 
to correcting abnormal body alignments.

Lower limb muscles are essential for executing explo-
sive movements, jumping, and maintaining proper pos-
ture. A study reported a significant increase in the aver-
age number of push-ups performed in 30 seconds after 
17 weeks of TKD training, indicating improvements in 
muscular endurance [34]. Similarly, Fong et al. identi-
fied TKD as a practical exercise modality for enhancing 
physical fitness and muscular strength endurance [35]. 
Furthermore, research indicates that TKD can effec-
tively maintain health and improve physical strength in 
older adults [36]. These findings are consistent with the 
present study, underscoring the critical role of proprio-
ception and motor control in TKD. The complex and di-
verse movements inherent to TKD, which continuously 

Table 1. Training program of the TKD group

Exercises 
1st and 2nd weeks 3rd and 4th weeks 5th and 6th weeks 7th and 8th weeks

Set×Reps (secs) Set×Reps (secs) Set×Reps (secs) Set×Reps (secs)

(1) kneeling lunge+Apchagi 3×10 secs
+6 kicks

3×15 secs
+8 kicks

4×10 secs
+10 kicks

4×15 secs 
+12 kicks

(2) Bridging+Apchagi 3×10 secs 3×15 secs 4×10 secs 4×15 secs 

(3) extended child’s pose+Ditchagi 3×10 secs
+8 kicks

3×15 secs
+10 kicks 

4×10 secs 
+12 kicks 

4×15 secs 
+15 kicks 

(4) Abdominal pushups+Yupchagi 3×10 secs 3×15 secs 4×10 secs 4×15 secs 

(5) Plank+Ditchagi 3×15 secs
+ 8 kicks

3×20 secs
+ 10 kicks 

4×20 secs 
+12 kicks 

4×25 secs 
+ 15 kicks 

(6) side plank+Yupchagi 3×15 secs
+8 kicks

3×20 secs
+10 kicks 

4×20 secs 
+12 kicks 

4×25 secs 
+15 kicks 

Table 2. Training program of the non-TKD GROUP 

Exercises 
1st and 2nd weeks 3rd and 4th weeks 5th and 6th weeks 7th and 8th weeks

Set×Reps (secs) Set×Reps (secs) Set×Reps (secs) Set×Reps (secs)

Foam roller adductor 
stretching 3×30 secs 3×40 secs 4×30 secs 4×40 secs 

Erector spinae stretching 3×30 secs 3×40 secs 4×30 secs 4×40 secs 

Bridging 3×10 secs 3×15 secs 4×10 secs 4×15 secs 

Squat with overhead press 3×10 reps 3×15 reps 4×10 reps 4×15 reps 

Foam roller quadriceps 
stretching 3×30 secs 3×40 secs 4×30 secs 4×40 secs 

Knee to chest 3×10 reps 3×15 reps 4×10 reps 4×15 reps 
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involve new postures and movement patterns, may en-
hance neuromuscular coordination and muscular activa-
tion beyond what is achieved through traditional core 
exercises [37]. While traditional and TKD-based train-
ing methods improve abdominal endurance, the more 
significant improvements observed in the TKD group 

suggest that dynamic, full-body exercises may enhance 
muscular endurance and functional core stability. This 
approach appears particularly beneficial for individuals 
with hyperlordosis, as TKD training offers superior out-
comes in addressing such conditions [38].

Table 4. Results of covariance analysis comparing the post-test values between the groups

Variables Test stage Group Mean±SD F Mean Square Eta Squared P*

Hyperlordosis Post-test
TKD 53.20±3.00

68.07 53.843 0.716 0
Non-TKD 55.26±3.43

VAS score Post-test
TKD 3.33±0.99

57.39 43.253 0.680 0
Non-TKD 5.80±1.01

AB endurance Post-test
TKD 25.60±2.22

57.45 155.477 0.680 0
Non-TKD 20.93±2.54

*A significant change from the pre-test to the post-test.
AB endurance: Abdominal muscle endurance.

Table 3. Demographic characteristics of participants

PMean±SDGroupVariables

0.312
20.46±2.55TKD

Age (y)
21.00±2.03Non-TKD 

0.185
180.67±4.04TKD

Height (cm)
179.80±3.29Non-TKD

0.456
65.26±4.14TKD

Weight (kg)
64.13±4.74Non-TKD

0.951
19.98±0.96TKD

BMI(kg/m2)
20.19±1.09Non-TKD

Table 5. Comparison of pre- and post-test values of variables in each study group

Variables Groups T P*

Hyperlordosis 
TKD 12.84

0
Non-TKD 7.13

VAS score
TKD 14.55

0
Non-TKD 3.82

AB endurance
TKD -20.96

0
Non-TKD -6.35

*Significant at P<0.05.
AB endurance: Abdominal muscle endurance.
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Hyperlordosis is often accompanied by musculoskel-
etal pain [39]. Previous studies have demonstrated that 
strengthening core muscles can alleviate pain by im-
proving posture and reducing mechanical stress on the 
spine [10, 40]. The NASM protocol, which typically 
emphasizes stabilizing exercises aimed at enhancing 
postural control and isolating specific core muscles, is 
beneficial for overall strength [41]. However, it may not 
fully address the complex dynamic needs of individu-
als with hyperlordosis. In contrast, a study highlighted 
that TKD exercises involve dynamic movements that 
engage the core muscles and the back, hip flexors, and 
other muscles critical to posture and balance [42]. Addi-
tionally, another study suggested that the focus of TKD 
on motor control and neuromuscular coordination may 
positively impact pain relief by reinforcing better move-
ment patterns and reducing compensatory actions, often 
exacerbating discomfort in individuals with postural is-
sues [13]. Finally, the nature of TKD training, which em-
phasizes flexibility, coordination, and functional move-
ment patterns, may provide a more holistic approach to 
correcting muscular imbalances associated with hyper-
lordosis and reducing pain. 

This study has several limitations that should be ac-
knowledged. First, the sample size was limited to male 
participants, which restricts the generalizability of the 
findings to females or other populations with hyperlor-
dosis, such as older adults or individuals with comorbid 
conditions. Second, while the NASM-based protocol 
combined with TKD movements was designed to target 
core stability and address postural imbalances, variations 
in participants’ baseline physical fitness, proprioceptive 
ability, and adherence to the program may have influ-
enced the outcomes. Third, the study primarily focused 
on short- to medium-term effects, and the long-term 
sustainability of improvements in posture, pain reduc-
tion, and functional mobility remains uncertain. Future 
research should incorporate objective imaging tech-
niques, such as kinematic analysis or electromyography 
(EMG), to provide deeper insights into muscular activa-
tion patterns and movement efficiency. Lastly, cultural 
and skill-related factors inherent to TKD may limit its 
applicability to individuals unfamiliar with martial arts. 
Exploring alternative movement-based approaches or 
modifications could help broaden the relevance of the 
findings. Addressing these limitations in future research 
will enhance the robustness of interventions to manage 
hyperlordosis through dynamic and core stability-fo-
cused training programs.

Conclusion 

TKD, with its dynamic, full-body movements, may 
prove more effective than isolated core- strengthening 
exercises in reducing pain, lumbar lordotic angles, and 
improving abdominal muscle endurance in individuals 
with hyperlordosis. The enhanced efficacy of TKD in 
these variables can likely be attributed to its ability to 
engage multiple muscle groups, improve neuromuscu-
lar coordination, and address the complex postural and 
muscular imbalances associated with hyperlordosis.
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