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A B S T R A C T   

Background: Chronic low back pain (CLBP) is an extremely common public health concern responsible for pain- 
related disability. CLBP is challenging to manage despite having a plethora of treatment options. Physiotherapy is 
a guideline-recommended treatment for CLBP. Furthermore, some forms of complementary medicines, such as 
dry needling, spinal manipulation, Tai Chi, and yoga are also recommended for CLBP treatment. We hypothe
sized that the combined treatment would be more effective when managing CLBP. Therefore, this randomized 
clinical trial aims to examine the impact of combined therapy of dry needling and physiotherapy compared to the 
treatment effect of only physiotherapy among patients with CLBP. 
Methods: The study is a two-armed single-center, randomized controlled clinical superiority trial where partic
ipants are randomized to combined therapy of usual care physiotherapy and dry needling or only usual care 
physiotherapy (1:1). Individuals who are 18 years or older and experiencing LBP with or without leg pain for a 
minimum of three months will be considered eligible for the study. Pain severity, pain affective and physical 
interference, activity limitation, and insomnia symptoms of patients with CLBP will be measured at the baseline 
after four, 12 and 24-week treatment started. 
Conclusion: Finding a better management strategy for managing CLBP is an ongoing challenge. Most of the novel 
techniques that try to manage CLBP are limitedly tested. This study will allow testing of the combined effect of 
usual care physiotherapy and dry needling when managing CLBP in terms of clinical efficacy. If the combined 
therapy is proven significantly effective, compared to usual care physiotherapy alone will provide plausible 
evidence of an effective treatment option to manage CLBP. 
Trial registration: Clinical Trial Registry-India; trial registration number- CTRI/2022/09/045625.   

1. Background 

Chronic low back pain (CLBP) is a major global public health prob
lem affecting human life in many ways [1]. Globally, years lived with 
disability caused by low back pain increased by 54% between 1990 and 
2019, and the point prevalence of low back pain was 7.3%, indicating 
that 540 million people were affected at any one time [2]. The economic 
burden of CLBP is significantly high, and this problem induces extra 
costs to the healthcare system. It also reduces the productivity of suf
ferers, thus impacting the economy in multiple ways [3]. 

CLBP is challenging to manage despite having a plethora of treat
ment options. Clinicians heavily relied on pharmacological treatment 
and surgery in the past. However, in the past three decades, significant 
changes were made to the main recommendations in many countries’ 
national clinical practice guidelines to manage low back pain [4]. Some 
forms of complementary medicines, self-management, and physical and 
psychological therapies now receive greater emphasis than pharmaco
logical and surgical treatments. For example, US national guidelines 
endorse the use of acupuncture, spinal manipulation, Tai Chi, and yoga 
for managing low back pain [5]. In addition, the US guidelines 
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recommend non-pharmacological care as the first treatment option and 
reserve pharmacological care for patients for whom 
non-pharmacological care has not worked. 

Prevalence of LBP is considerably high in Bangladesh [6–10]. How
ever, low and middle-income countries (LMICs) such as Bangladesh has 
limited resources of healthcare facilities and does not have any guide
lines to manage patients with low back pain [11]. Increased use of 
ineffective, potentially unsafe treatments, for example, the non-steroid 
anti-inflammatory drug, has wasted limited healthcare resources and 
harmed patients with CLBP [1]. A previous study conducted in 
Bangladesh suggested that clinicians engaged with managing back pain 
mainly rely on non-recommended and partially recommended treat
ments [12]. However, another clinical trial in Bangladesh revealed that 
evidence-based physiotherapy and combination therapy significantly 

reduce pain intensity and physical and affective interference among 
patients with musculoskeletal disorders, including low back pain [13]. 

Dry needling is an evidence-based treatment procedure and can 
reduce pain and related symptoms among patients with CLBP [14,15]. 
Similarly, usual care physiotherapy proved clinically effective when 
managing CLBP [16]. Nonetheless, researchers and clinicians are 
searching for more effective and widely accepted treatment options to 
manage this problem [17]. A clinical trial revealed that the application 
of dry needling in conjunction with physiotherapy resulted in notable 
enhancements in pain reduction, range of motion, functional capacity, 
and alleviation of myofascial trigger points among individuals experi
encing persistent pain in other musculoskeletal conditions [18]. How
ever, there is a data scarcity that evaluates the impact of combined 
treatment of physiotherapy and dry needling to manage patients with 

Fig. 1. Study flow chart of enrolment, allocation, intervention, and assessment.  
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CLBP. We hypothesized that the combined treatment would be more 
effective when managing CLBP. Therefore, this randomized clinical trial 
aims to examine the impact of combined therapy of dry needling and 
physiotherapy compared to the treatment effect of only physiotherapy 
among patients with CLBP. 

2. Methods and design 

2.1. Study design 

The study is a two-armed randomized controlled clinical superiority 
trial where participants are randomized to combined therapy of usual 
care physiotherapy and dry needling (PTDN) or only usual care phys
iotherapy (TPT) (1:1). 

2.2. Settings 

The trial will be conducted as a single-center trial at Dhaka Pain 
Physiotherapy & Rehabilitation Center Limited (DPRC), Dhaka, 
Bangladesh. This center has been operating since 2005 and offers 
multidisciplinary treatments, including physiotherapy and rehabilita
tion. The clinics will assess and recruit patients, and qualified and 
licensed physiotherapists and dry-needling practitioners will conduct 
the treatment. 

2.3. Study population and recruitment 

A total of 112 patients with CLBP will be included in the study over 
an estimated 6-months period between June 2023 and December 2023. 
Chronic or persistent low back pain is defined as pain that persists for ≥3 
months (≥12 weeks) [4,19]. Patients meeting inclusion criteria will be 
recruited consecutively and identified at the first contact at the clinics 
during the assessment. Fig. 1 presents the flow of participants 
throughout the study. The sample size is calculated using the general 
formula of sample size calculation for randomized clinical trial [20]. 
Schedule of enrollment, intervention and assesments of study period can 
be found in Fig. 2. 

2.4. Inclusion criteria 

Individuals who are 18 years or older and experiencing LBP with or 
without leg pain for a minimum of three months will be considered 
eligible for the study. They should also be fluent in Bangla so that they 
can complete the questionnaire and understand the interventions. 

2.5. Exclusion criteria 

The criteria for exclusion from the study were as follows: absence of 
pain and limited mobility in the lumbosacral region, presence of other 
spinal conditions such as spondylolisthesis, fractures, tumors, infections, 
rheumatic disease or cauda equina syndrome, pregnancy, implanted 
cardiac pacemaker, blood clotting disorders, use of anticoagulant or 

Fig. 2. Schedule of enrollment, interventions, and assessments for study period based on SPIRIT guidelines.  
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steroid therapy, metal implants in the treatment area, sensory distur
bances, mental health disorders, cancer, changes in the skin at treatment 
site, viral or bacterial infections, fever, exhaustion, uncontrolled high 
blood pressure, fear of needles or refusal to give consent for the 
procedure. 

2.6. Diagnostic assessment and informed consent 

All the patients seeking treatment at the recruiting center will un
dergo a diagnostic interview before being considered for treatment. The 
interview will be conducted by qualified physiotherapists. Pathological 
and radiological tests will be conducted if necessary to evaluate the 
patient’s condition. At the clinical assessment, patients will be provided 
with both verbal and written information about the study. Once a 
diagnosis has been made, patients will be asked for a written informed 
consent form to sign. Only after receiving written informed consent will 
participants be assigned to the study. 

2.7. Randomization 

Randomization to one of the two arms in the study: PTDN or TPT. 
Randomization occurs immediately after the patient has completed the 
baseline questionnaire; thus, the assessor is blinded to the allocation. 
Participants are randomly allocated to comparative groups (PTDN or 
TPT) by simple randomization with a 1:1 ratio through a computerized 
random sequence on the random.com website. The assignment to the 
group is independent of the time and the research staff performing the 
procedure. The randomization happens continuously, and treatment 
onset will occur no later than 1week after the diagnostic interview. A 
coordinator will monitor the number of patients assigned for the study in 
each center and stop recruitment when maximum numbers are secured. 
To control the study quality, the patients will be blinded by the two 
groups. Patients will be informed that they are receiving the best 
treatment available for their problem, and patients of two groups will be 
treated on two different floors of DPRC. 

2.8. Ethical approval and trial registration 

The ethical review committee of Institution of Physiotherapy, 
Rehabilitation & Research (IPRR) approved the trial proposal. The 
approval number is BPA-IPRR/IRB/June 08, 2036. This trial is regis
tered in World Health Organization endorsed organization Clinical Trial 
Registry-India (https://ctri.nic.in/Clinicaltrials/login.php). The clinical 
trial registration number is CTRI/2022/09/045625; Registered on: 
September 19, 2022. This trial will follow the CONSORT guidelines [21] 
throughout the study. 

3. Treatment 

3.1. Dry needling 

The dry needling program will be performed for the PTDN group 
according to the Five Regulatory Systems (FRS) concept [14]. The FRS 
encompasses five interrelated concepts in the context of therapeutic 
interventions such as dry needling. According to proponents of this 
concept, the approach primarily addresses the fascial tissues, which 
possess the ability to structurally adapt in response to external forces. 
When tissue is punctured, a relaxation response occurs, triggered by 
various nerve endings. This response leads to the relaxation of the 
punctured point and the surrounding area, forming the basis of the first 
regulatory system [22]. 

The second regulatory system relates to stasis, which involves the 
impaired flow of blood, lymph, and extracellular fluid within individual 
compartments. This stasis resembles the etiopathogenesis observed in 
compartment syndrome. Techniques focused on enhancing drainage and 
fluid return from the affected area may contribute to reducing pain [23]. 

The third regulatory system concerns the influence of the autonomic 
nervous system on the musculoskeletal system, particularly the loco
motor organ, and the opposing actions of its two main branches, the 
sympathetic and parasympathetic [24]. According to the FRS principles, 
an increased sympathetic impulse can lead to a significant or complete 
reversal of pain, often accompanied by an improved range of motion and 
restoration of previously impaired function. 

The fourth regulatory system involves proprioception and the 
extrapyramidal control of voluntary movements. The therapeutic 
emphasis in the FRS concept lies in reestablishing appropriate proprio
ceptive stimulation and restoring muscular balance through targeted 
interventions. Proper proprioception, mediated by deep sensory re
ceptors, is vital for spatial orientation and movement patterns. Local or 
systemic proprioception impairments within the musculoskeletal system 
can affect movement patterns [25]. 

The fifth regulatory system posits the existence of reactive skin zones 
over the affected areas. These zones may exhibit altered reactivity 
compared to unaffected skin regions, potentially serving as indicators of 
underlying pathological processes or contributing to generating pain 
signals. 

In summary, the FRS concept integrates the aforementioned five 
regulatory systems, highlighting the role of fascial tissues, stasis, auto
nomic nervous system influence, proprioception, and reactive skin zones 
in therapeutic interventions such as dry needling. 

Maximum 8 sessions of dry needling will be conducted (maximum 2 
sessions each week) for the patients attending in PTDN group for 4 
weeks. 

3.2. Physiotherapy 

Physiotherapists will provide treatment for participants following 
their current standard physiotherapy practice. All the patients who 
participated in this study will be provided with similar usual care 
physiotherapy by the same physiotherapists. Usual care physiotherapy 
in Bangladesh for CLBP refers to the combination of exercise therapy (for 
example, McKenzie approach) and electrotherapy (for example, trans
cutaneous electric nerve stimulation) [12]. Participants will attend 21 x 
30-min physiotherapy sessions for 4 weeks. 

3.3. Unfavorable consequences or early completion of treatment 

If any adverse events are observed during the study or if the patient 
experiences significant improvement in pain before completing 8 ses
sions of dry needling or 21 sessions of physiotherapy, their treatment 
will be stopped. Patients will have access to physicians for consultation 
in case of any complications during the trial. 

3.4. Quality control of the study 

All physiotherapists and dry needling practitioners involved in the 
study are qualified, licensed, and experienced professionals who will 
provide treatment in accordance with standard protocols in Bangladesh. 
The treatment providers are well-informed about potential adverse ef
fects and will take necessary actions if such evets occur. Throughout the 
study, the corresponding supervisor will supervise the treatment pro
cedure. A separate treatment log, exercise log, or adverse effect logbook 
will be maintained for individual patients. Furthermore, patients who 
enrolled in the study will receive free treatment sessions. Standard 
safety protocols for physiotherapy and dry needling will be maintained 
throughout the study. 

3.5. Assessment of clinical outcomes 

Patients will be assessed at the treatment centers at baseline, at the 4- 
weeks, 12-weeks and 24-weeks of treatment sessions started. Patients 
will complete a self-administered paper-based questionnaire translated 
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in Bangla with the help of research assistants. Validated questionnaires 
that have been previously translated into Bangla will be used, and rest of 
the questionnaire will be translated into Bangla and checked by two 
professional language experts and a layman. 

3.5.1. Primary outcomes  

a) Numerical rating pain scale 

This study will utilize distinct 0–10 Numerical Rating Pain Scales to 
assess the severity of both back pain and leg pain. Participants will be 
asked to rate the intensity of their pain on these scales, considering the 
average level experienced over the preceding week. The scales will 
employ endpoints marked by descriptors of “no pain” and “most extreme 
pain imaginable” to capture the full range of pain intensity.  

b) Oswestry Disability Questionnaire 

To measure the activity limitation, the second version of Oswestry 
Disability Questionnaire will be used. This scale received sufficient 
reliability and validity and used in multiple languages to measure the 
activity limitation in people with LBP with or without leg pain [26–29]. 

3.5.2. Secondary outcomes  

a) Brief pain inventory 

Pain severity: To measure self-reported overall pain severity, the pain 
severity subscale of the Bangla version of Brief Pain Inventory (BPI) will 
be used [13]. This subscale comprises four items that ask about the 
worst, least, and average pain intensity ratings experienced within the 
last 24 h, in addition to present pain ratings. Pain is rated using an 
11-point numerical rating scale, with 0 indicating “no pain” and 10 
indicating “pain as bad as you can imagine.” An overall pain severity 
rating is calculated as the mean of the four items on pain intensity. The 
BPI is a reliable and valid measure of pain severity and pain interference 
for individuals with musculoskeletal pain, with an internal consistency 
of 0.82 (Cronbach alpha) [30,31]. 

Pain Affective Interference: The pain interference subscale of BPI in
cludes seven items that evaluate the degree to which pain affects mood, 
relationships with others, and enjoyment of life [32]. Responses are 
rated on an 11-point numerical rating scale, with 0 indicating “does not 
interfere” and 10 indicating “interferes completely.” Scores for pain 
effective interference will be determined by calculating the mean of the 
respective items. 

Pain physical interference: The physical interference subscale of the 
BPI was derived from items on how pain affects a person’s engagement 
in general activity, walking, and normal work-related activities, similar 
to previous studies [33]. The three items in this subscale are specifically 
designed to quantify the degree to which pain interferences with activity 
engagement, and scores range from 0 to 10, with higher scores indi
cating greater disruption to activity engagement due to pain. 

Both the physical and affective factors of the BPI have been sup
ported by confirmatory factor and Rasch analysis, and the two types of 
pain interference (affective and physical) are useful for guiding clinical 
assessment in pain conditions [32,33]. The BPI is widely used 
pain-relation outcome measure and is recommended for people living 
with pain [34,35].  

b) Global effect 

The evaluation of overall change will be conducted by means of a 7- 
point Likert scale, wherein participants will indicate their level of 
improvement or worsen since the initial assessment using responses 
such as “completely recovered,” “much improved,” “slightly improved,” 
“no change”, “slightly worsened,” “much worsened,” or “vastly 

worsened.” Several validation for this scale have been deemed 
dependable, sensitive to change and legitimate [36,37].  

c) Sleep quality 

Valid, reliable and previously used Bangla version [38,39] of the 
Insomnia Severity Index (ISI) will be administered to assess sleep 
quality. Each item is wreathed on a 0–4 scale, and the total score ranges 
from 0 to 28. A cumulative score of 8 is considered to have insomnia 
symptoms [40]. 

3.6. Analysis 

The study will utilize arithmetic mean and standard deviation (SD) to 
describe continuous variables, and frequency and percentage to express 
categorical variables. The difference between groups in categorical 
variables will be determined using the chi-square and Fisher’s exact 
tests. Within-group comparison at baseline, 4-week, 12-weeks and 24- 
weeks will be assessed using paired sample t-test with 95% confidence 
interval. A multivariable linear regression model will be used to inves
tigate the combined effect of PTDN on the change in pain scores and 
mental health symptoms adjusted for confounders. Data will be analysed 
using IBM SPSS-V29.0 (SPSS Inc., Chicago, Illinois, USA) and Microsoft 
Excel® (2021; Microsoft Corporation, Redmond, WA, USA). 

4. Discussion 

Finding a better management strategy for managing CLBP is an 
ongoing challenge. Most of the novel techniques that try to manage 
CLBP are limitedly tested. This study will allow testing of the combined 
effect of usual care physiotherapy and dry needling when managing 
CLBP in terms of clinical efficacy in one of the LMICs that is Bangladesh. 

The previous clinical trial suggested that physiotherapy combined 
with dry needling significantly reduced pain, improved range of motion 
and functional capacity, and alleviated myofascial trigger points in pa
tients with total knee arthroplasty [18]. Nonetheless, a systematic re
view and meta-analysis concluded that there is limited evidence of 
varying quality suggesting that the use of dry needling may offer some 
degree of effectiveness in reducing pain and improving pressure pain 
threshold among individuals experiencing musculoskeletal pain, within 
a timeframe ranging from immediate after the treatment to a 12-week 
follow-up period. When compared to no treatment or sham dry 
needling, this technique appears to provide superior results, although 
the evidence supporting this is of low quality. Additionally, compared to 
other physical therapy treatments, there seems to be no significant dif
ference in functional outcomes. Notably, there is currently a lack of 
evidence regarding the long-term benefits of dry needling [41]. 
Considering the limitations of past studies, the current clinical trial was 
designed to evaluate the combined effects of physiotherapy and dry 
needling for six months in terms of pain, disability, physical interfer
ence, and insomnia of the patients with CLBP. 

4.1. Implication of the study 

If the combined therapy is demonstrated to be significantly effective 
compared to physiotherapy alone, it will provide compelling evidence 
for an effective treatment option in managing CLBP in Bangladesh. 
Consequently, clinicians and treatment providers will have the confi
dence and impetus to adopt this procedure. 
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R. Gupta, T. Gupta, B. Haddock, N. Hafezi-Nejad, A. Hafiz, A. Haj-Mirzaian, A. Haj- 
Mirzaian, B.J. Hall, I. Halvaei, R.R. Hamadeh, S. Hamidi, M.S. Hammer, G. 
J. Hankey, H. Haririan, J.M. Haro, A.I. Hasaballah, M.M. Hasan, E. Hasanpoor, 
A. Hashi, S. Hassanipour, H. Hassankhani, R.J. Havmoeller, S.I. Hay, K. Hayat, 
G. Heidari, R. Heidari-Soureshjani, H.J. Henrikson, M.E. Herbert, C. Herteliu, 
F. Heydarpour, T.R. Hird, H.W. Hoek, R. Holla, P. Hoogar, H.D. Hosgood, 
N. Hossain, M. Hosseini, M. Hosseinzadeh, M. Hostiuc, S. Hostiuc, M. Househ, 
M. Hsairi, V.C.R. Hsieh, G. Hu, K. Hu, T.M. Huda, A. Humayun, C.K. Huynh, B. 
F. Hwang, V.C. Iannucci, S.E. Ibitoye, N. Ikeda, K.S. Ikuta, O.S. Ilesanmi, I.M. Ilic, 
M.D. Ilic, L.R. Inbaraj, H. Ippolito, U. Iqbal, S.S.N. Irvani, C.M.S. Irvine, M. 
M. Islam, S.M.S. Islam, H. Iso, R.Q. Ivers, C.C.D. Iwu, C.J. Iwu, I.O. Iyamu, 
J. Jaafari, K.H. Jacobsen, H. Jafari, M. Jafarinia, M.A. Jahani, M. Jakovljevic, 
F. Jalilian, S.L. James, H. Janjani, T. Javaheri, J. Javidnia, P. Jeemon, E. Jenabi, R. 
P. Jha, V. Jha, J.S. Ji, L. Johansson, O. John, Y.O. John-Akinola, C.O. Johnson, J. 
B. Jonas, F. Joukar, J.J. Jozwiak, M. Jürisson, A. Kabir, Z. Kabir, H. Kalani, 
R. Kalani, L.R. Kalankesh, R. Kalhor, T. Kanchan, N. Kapoor, B.K. Matin, A. Karch, 
M.A. Karim, G.M. Kassa, S.V. Katikireddi, G.A. Kayode, A. Kazemi Karyani, P. 
N. Keiyoro, C. Keller, L. Kemmer, P.J. Kendrick, N. Khalid, M. Khammarnia, E. 
A. Khan, M. Khan, K. Khatab, M.M. Khater, M.N. Khatib, M. Khayamzadeh, 
S. Khazaei, C. Kieling, Y.J. Kim, R.W. Kimokoti, A. Kisa, S. Kisa, M. Kivimäki, L. 
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