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Abstract

Postpartum low back pain (PLBP) is a prevalent issue affecting 50-60% of women after childbirth.
Various interventions including physical therapy, core exercises, and motor control training have been
explored to address this concern.

Objective: To evaluate the effectiveness of core stabilization combined with diaphragmatic
strengthening using an inspiratory muscle training (IMT®) threshold device in reducing pain and
improving core and diaphragm muscle strength in women with PLBP.

Method: A quasi-experimental study was conducted on 30 postpartum women (aged 20-30 years) with
PLBP following normal delivery. Participants were randomly assigned into two groups: Group A
(n=15) received core stabilization exercises along with diaphragmatic strength training using an IMT®
device, while Group B (n=15) received core stabilization exercises with diaphragmatic breathing. Both
groups underwent 45-minute sessions, twice daily, three times a week, over six weeks. Pain and muscle
strength were assessed using the Visual Analogue Scale (VAS) and Manual Muscle Testing (MMT).
Result: Data analysis using paired and unpaired t-tests showed significant improvements in Group A
compared to Group B. A highly significant reduction in VAS scores and an increase in MMT scores
were observed in Group A (p=0.00001).

Conclusion: Incorporating diaphragmatic strength training using the IMT® device effectively
enhances core and diaphragmatic muscle strength while significantly reducing low back pain in
postpartum women.

Keywords: Postpartum low back pain (PLBP), Core muscle strength, Inspiratory Muscle Training
(IMT®), Visual Analogue Scale, Manual Muscle Testing

Introduction

Pregnancy is the state of carrying a developing foetus, lasting 266-270 days (9 months) 1. It
is a natural process causing several physiological changes in a woman’s body [@. Pregnancy
is a time to reflect on and adopt healthy lifestyle changes. Normal vaginal delivery is a
natural, low-intervention process and safest for both mother and foetus Fl. About 80% of
deliveries are full-term via spontaneous labour . Pregnancy and postpartum periods often
involve complications like diabetes, hypertension, low back pain, urinary incontinence, etc.
Bl These complications arise due to sudden physiological and physical changes [ 71,
Musculoskeletal changes may result in spinal pain, pelvic girdle pain, and abdominal muscle
weakness. Postpartum is defined as the period starting immediately after childbirth and lasts
for 6-16 weeks & . Low back pain prevalence is 56% (1st trimester), 40-70% (2nd
trimester), 70-80% (3rd trimester). About 50% of women continue to experience low back
pain up to a year postpartum. In 8-10% of cases, low back pain persists for 1-2 years after
childbirth. Low back pain affects daily activities, including newborn care. It is multi-
factorial: hormonal changes, weight gain, postural changes, and pre-existing back pain
contribute 1% %141 | umbar pain may originate from the spine and radiate down the leg [*? 131,
Stability of the spine is maintained by transversus abdominis I3, multifidus 8, pelvic floor
muscles 1, and diaphragm [8l. Pregnancy-induced postural changes reduce lumbo-pelvic
strength and stability [*°1. First-line treatment for low back pain includes analgesics like
ibuprofen, acetaminophen. Physiotherapy is crucial and includes TENS, IFT, hot packs, etc.
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Exercise therapy includes aquatic exercises, Maitland
technique, Mckenzie method, Pilates, lumbar stabilization,
etc. Core stability is based on active, passive, and neural
control % 21 Spinal stabilization system includes neural,
passive (spinal column), and active (muscles) subsystems.
Local stabilizers include transversus abdominis, pelvic floor,
deep multifidus, and diaphragm [?2. Transversus abdominis
supports abdominal viscera and increases intra-abdominal
pressure 2% 24 Multifidus provides spinal stability and its
weakness is linked to low back pain 25 % 271 pelvic floor
supports viscera and maintains continence 2% 291, Rectus
abdominis flexes the spine and stabilizes pelvis. Internal
oblique forms part of the lateral abdominal wall [0 31,
Diaphragm is essential for breathing and spinal stability 2
33,341 Proper diaphragm activation increases intra-abdominal
pressure B8, Diaphragm and TrA work together to stabilize
and unload the spine [8. Diaphragm fatigue can reduce
spinal stability in recurrent LBP cases 7 %1, "Soda pop can
model" by Mary Massery explains trunk stability using
analogy B9, Diaphragmatic breathing and resistance training
enhance core stability and reduce LBP. Respiratory Muscle
Training (RMT) includes inspiratory (IMT), expiratory
(EMT), and combined methods [0 4% 42 431 |MT improves
diaphragm strength and reduces exertional dyspnoea [*4 45 46
4. %1 Threshold IMT® is a widely used device for
inspiratory muscle training [*4 4% 0. 51 | ow back pain is
assessed using Visual Analogue Scale (VAS) [,
Abdominal muscle weakness is measured by MMT using
Medical Research Council Grading (0-5) 554,

Materials & Methods
Study Design
Quasi-Experimental Study Design

Study Setting

This study was conducted in the department of obstetrics
and gynaecology, Sri Ramakrishna Hospital, Coimbatore -
641044. Informed consents were obtained from all patients
and were included for the study.

Sampling Method

Based on the selection criteria, 30 subjects were selected
and was alloted into 2 groups by non-probability sampling
method.

Sample Size

A total of 30 patients with postpartum low back pain 3
months following delivery were selected and assigned into
two groups, with 15 subjects in each group.

Study Period
The study duration was 6 months.

Treatment Duration
Both the groups received 45 minutes treatment per session,
two sessions a day , three days per week for about 6 weeks

Criteria for Selection

Incusion Criteria

e Woman who underwent normal vaginal delivery with or
without episiotomy.

e Multiparous women with normal delivery

e  Age between 20 to 30 years

e BMI 30 Kg/m?
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e Ability to perform diaphragmatic breathing.

e Patients with low back pain of normal vaginal delivery
(VAS >4)

e Pregnancy related pain in the lower back and pelvic
region from 3 days after delivery utpo 3 months.

e Women referred to physiotherapy for low back pain
after delivery.

e Patient willing to participate in the study.

Exclusion Criteria

e Lower segmental caesarean section

e Abdominal operations

e Antenatal or associated complications - bleeding,
urinary tract infections, preeclampsia, anemia.

e Invitro fertilization

e Diastasis rectus abdominis

e  Pelvic inflammatory conditions

e Neural pathologies - spinal stenosis, spondylolisthesis

e  Structural disc lesions

e  Musculoskeletal deformities - osteoarthritis, rheumatoid
arthritis, gout etc.

e Carcinoma

e History of previous lumbar surgery

e  Severe cardio-respiratory diseases

e  Subjects with systemic disease.

Procedure

A total of 30 subjects were selected based on the selection
criteria and was randomly divided into two groups of 15
subjects each using computer assisted randomization. All
subjects were involved for pre-test for the performance of
core stabilizers and diaphragmatic strength.

Group A (experimental group) is the group which received
core stabilization exercise along with diaphragmatic strength
training. Group B (control group) is the group which
received only core stabilization exercises

Study Methodology

I

Recruitment of samples based on inclusion and exclusion criteria
(n=30)

R

GROUP A GROUP B

Core stabilization along with Core stabilization exercises

diaphragmatic strength

training

POST INTERVENTION ASSESSMENT

-core muscle strength after intervention by using
MMT

~low back pain after intervention by using VAS

*
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Variables
Independent variables
e  Core stabilization
e Diaphragmatic strength training

Dependent variables

e Low back Pain

e Diaphragm muscle strength
e  Core muscle strength

Outcome Measures
e Visual Analogue Scale (VAS)
e Manual Muscle Testing (MMT)

Materials Required

e Consent Form.

e Post-natal assessment chart.

e Inspiratory Muscle Training threshold device (IMT®)
e Pen

e Pencil

e Mat

MMT grading chart.

e VAS chart for pain.
e Exercise chart.

e Follow up chart.
Procedure

Group A: Core Stabilization Exercises Along with
Diaphragmatic Strength Training

Patient is made to lie in a comfortable pain free neutral
posture to determine the comfortable neutral posture, the
subject was made to lying supine position then therapist put
one hand on the abdomen and the other hand on the lumbar
region and then tilted the pelvis, which flexed and extended
the lumbar spine, until achieving the least pain position.

The Diaphragmatic Strength Training Program
Consisted of the Following

1. Diaphrammatic Breathing with Abdominal Bracing
2. Box Breathing (Four Square Breathing) And

Jacobson’s  Progressive =~ Muscle  Relaxation
Technique:
3. Inspiratory Muscle Training Using Threshold

Device(IMT®)

Core Stabilization Exercises
Tra-Activation

Crunches

Oblique Crunches
Bridges

Leg Raises

Side Planks

Bird-Dog

Cat-Cow

Kegel’s Exercise

Group B: Core Stabilization Exercises
Subjects in the group B received only the core stabilization
exercises which were mentioned above.

Statistical Analysis
Pre-test and post-test values of the study were collected and
assessed for variations in improvement and their results
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were analysed using independent t test and parried t test.
The statically analysis of the study showed that there is a
significant difference between the group in low back pain,
diaphragm muscle strength, core muscle strength.

Result

Data analysis using paired and unpaired t-tests showed
significant improvements in Group A compared to Group B.
A highly significant reduction in VAS scores and an
increase in MMT scores were observed in Group A
(p=0.00001).

o Rr N W R U oo N

Group-A Group-B

M Pre-test mean M Post-test mean

@

Graph 1: Pre and post-test value of VAS for group A and group

4.4

Group-A Group-B

W Pre-test mean M Post-test mean

Graph 2: Pre and post-test value of manual muscle testing for
abdominal muscle of Group A and Group B.

Discussion

Low back pain is a common postpartum complication,
affecting 40-50% of women and significantly impacting
daily activities, mental health, and overall quality of life.
Although symptoms often improve after delivery and within
six months postpartum, early intervention is crucial. This
study explores the effectiveness of combining core
stabilization exercises with diaphragm strength training
using a threshold device to manage low back pain and
improve abdominal and diaphragm strength in postpartum
women. Core stabilization enhances abdominal muscle
strength and pelvic stability, while diaphragm training
increases the thickness of key stabilizer muscles like the
transversus abdominis and multifidus (Regina Finta et al.,
2018). Lumbar instability is a major contributor to low back
pain, and spinal stability depends on the co-contraction of
trunk muscles—including the diaphragm, pelvic floor, and
abdominal muscles—as described by Akuthota and Nadler.
Michael et al. emphasized that co-contraction increases
intra-abdominal pressure (IAP), stabilizes the trunk, and
reduces spinal stress, especially during heavy lifting. This
synergy can reduce lumbar load by up to 50% and back
muscle strain by over 50%, highlighting the importance of
strong abdominal muscles in spinal health. Glory Dangmei
et al. (2023) demonstrated that six weeks of corrective
exercises—including pelvic floor and diaphragmatic
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breathing—enhance core stability by promoting synergistic
muscle contractions that increase IAP and support posture.
The diaphragm, a key muscle in respiration, also contributes
to trunk stability, while the trans versus abdominis aids in
motor control and posture. Studies by Hall, Richardson, and
Roussel support respiratory muscle training as a method to
improve lumbar stability and breathing patterns in chronic
low back pain patients. This study aimed to evaluate the
efficacy of core stabilization combined with diaphragm
strength training using a threshold device. Participants were
divided into two groups: Group A received both
interventions, while Group B received only core
stabilization. Starting from the second postpartum day, both
groups followed a 6-week program, exercising three times
per week for 45 minutes. Pain and muscle strength were
assessed using the Visual Analogue Scale (VAS) and
Manual Muscle Testing (MMT), both reliable and valid
tools. Results showed significant improvements in both
groups, with Group A demonstrating greater reductions in
pain and increases in abdominal strength. Post-test VAS
scores were lower, and MMT scores were higher compared
to pre-test values, indicating the effectiveness of the
combined approach. These findings align with Jan
Dommerholt et al. (2023), who emphasized the importance
of incorporating diaphragm training into core stabilization
programs for low back pain rehabilitation. Facilitating
normal breathing patterns and restoring postural control of
the diaphragm are essential components of a comprehensive
recovery strategy.

Conclusion
The statistical analysis and interpretations has clearly shown
that, the core stabilization exercises along with

diaphragmatic strength training using threshold device
(Group A) has reduced the score of VAS and increased the
score of abdominal muscles MMT thereby improving the
diaphragm strength. Therefore, core stabilization along with
diaphragm strength training has improved abdominal muscle
strength and thereby improving diaphragm strength and
decreased LBP. Therefore, it was clearly, accepting
alternative hypothesis.
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