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Low back pain (LBP)is a major health problem resulting in psychosocial and physical disability.
The prevalence of LBP and risk of recurrence is rising due to the sedentary lifestyle, poor
postural awareness, and short-term oriented intervention plans. Objective: To compare the
effects of core stability exercises and endurance training on the pain and functional disability in
the population having mechanical LBP. Methods: It was a quasi-experimental study with74
patients with chronic LBP, divided equally into two groups containing 37 patients each. Both
groups were treated with a baseline of moist heat packin combination with interferential. Group
Awas treated with core stability exercises and group B was treated with endurance training five
timesaweek. Pre and post-treatment scores were compared with NPRS for the intensity of pain
and Oswestry Disability Index for functional disability scores. Data was analyzed by SPSS.25 on
74 patients. In type of pain, about 79% of patients were suffering from a moderate and severe
type of pain while there were only 21% of patients came with mild pain in both groups. An
Independent t-test was applied for changes between the group on NPRS scale. Results: The
results show significant results with p<0.05. In core stability group the difference between
pretreatment and post-treatment was 6.08 to 1.4 and in the stability group the difference was
6.13 to 1.10. In endurance training exercises on ODI, there was no one with severe disability, and
94.6 %were with minimal disability and only 5.4 % were with moderate disability. It shows that
endurance training exercises were better than stability exercises. Conclusions: It is concluded
that endurance training has more clinical differences in outcome measures of NPRS and 0Dl as
comparedto core stability exercisesin patients with mechanical LBP.

INTRODUCTION

Low back pain(LBP)is aworldwide healthissue that causes
more impairment than any other medical disease. LBP is
thought to affect up to 86 percent of people. Spinal
stenosis, peripheral neuropathy, degenerative disc
disease, Intervertebral Disc Herniation, peripheral
neuropathy, and pinched nerves can be the few other
ilinesses that can be caused by LBP[1]. The vast majority of
individuals with vague LBP will be seen in general care.
There is a high recurrence rate due to mechanical reasons
[2]. LBP canhave avariety of reasons with multiple types of
differentiated diagnosis. LBP has a wide range of causes.
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Symptoms produced by a specific pathophysiologic
mechanism, such as herniated nucleus pulposus,
infection, osteoporosis, rheumatoid arthritis, or fracture,
are referred to as specific LBP [3]. Nonspecific LBP, is
commonly known as "basic backache". It is a typical
musculoskeletal “mechanical” back pain whose symptoms
change with physical activity. Low back discomfort is
frequently caused by lumbar instability, which can result in
significantimpairment[4]. Structural changes, suchasthe
sagittal orientation of the facet and pedicle facet angle,
blade horizontalization, degenerative changes in the
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intervertebral disc and articular cartilage, soft tissue
adaptive shortening, sarcopenia, cinematic changes, and
pain, are among the explanations presented in the
literature[5]. LBP has been related to abnormalities in the
geometry and activation of the abdominal and lumbar
multifidus muscles. People with a history of LBP have been
shown to have multifidus muscle atrophy, which is defined
as reduction in muscle size and a change in muscular
reliability [6,7]. Studies have shown that individuals with
LBP have a substantial decrease in back extensor muscle
endurance [8]. Self-care, pharmacotherapy NSAIDs,
opioids, muscle relaxants, glucocorticoids, etc.
physiotherapy, cognitive behavioral therapy, massage,
physical therapy(lasertherapy, TENS), spinal manipulation,
acupuncture, and, in some cases, invasive interventions
such as glucocorticoid injections and surgical procedures
are all used to treat LBP [9]. Conservative approaches
include behavioral and cognitive therapy, as well as
therapeutic exercise techniques. Conservative treatments
include TENS, Traction, and inferential massage. NSAIDs
are also used to treat pain. If all of these techniques fail to
relieve back pain, surgery may be the last resort [10]. Core
stability training is a type of exercise that tests the spine's
stability while also teaching muscular activity patterns and
postures that guarantee adequate stability without
overworking tissue [11]. Extensor muscle endurance has
beenidentifiedasasignificantrisk factor for LBP. Reduced
physical endurance may be bothacause andaresult of LBP
[12,13]. In elderly people with LBP, a high level of
kinesophobia might potentially impair muscular function
even further[14]. The core stability exercises are to retrain
the synchronic activity of the paraspinal, abdominal, and
gluteal muscles, lowering the risk of injury and discomfort,
lumbar stability would be more effective than muscular
strength[15,16]. Individuals with disc degeneration endure
pain and incapacity that lasts for several months. These
impairments lead to significant job disability and high
public health care costs [17]. In repeated, long-term
loading, poortrunk muscular endurance canlead to muscle
fatigue and a reduction in muscle responsiveness to
stresses [18]. Poor back muscle endurance has been
showntobeapredictorofthefirstepisode of LBPaswellas
long-term back-related disabilities Recent evidence
suggests that interventions based on lumbar muscle
stabilization exercises and back endurance-resistance
exercises may improve back pain and function
performance. However, it is still unclear which type of
exercise is more effective for the treatment of MLBP [19].
The objective of thisstudyisto compare the effects of core
stability exercises and endurance training on the pain and
functional disability in the population having mechanical
LBP.
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METHODS

A quasi-experimental study was conducted. A sample size
of 74 patients was calculated. The output of the sample
size calculation from n4 Studies with 0.80 power of the
study, with 5% margin of errorand 95% confidence interval
[20]. Participants were recruited from outpatient
department of physiotherapy of private hospital after
getting approval from ethical committee. Inclusion criteria
was as follows, both male and female withage group of 35to
55 years having mechanical LBP. Those participants were
excluded who have any recent history of trauma or
currently have any red flag sign, or any radiating pain,
numbness or any other neurological signs. The pain was
measured by Numeric Pain Rating Scale (NPRS), Functional
mobility was taken on Oswestry disability index(0DI). NPRS
is self-reported, single-dimensional 11point scale between
0 and 10 with test-retest reliability of r = 0.96 and validity
correlations of 0.86 to 0.95 [21]. ODI is consists of 10
sections with 5 optionsin each section with total 50 score.
The Categorical interpretation is as follows, 0% to 20%:
Minimal disability, 21% to 40%: Moderate disability, 41% to
60%: Severe disability, 61% to 80%: Crippled, 81% to 100%:
bed-bound or exaggerated symptoms [22]. After
completion of thorough case history, physical assessment
and examination by physiotherapist. All the participants
wereinformedabout their participationinthe study, anoral
explanation was given to them. Written informed consent
was filled by all the participants along with basic socio-
demographic details i.e. age, weight, height and BMI.
Participants were allocated to parallel group with ratio of
1:1 (37 participants in each group). Assessment and
examination of participants were done before and after the
application of interventions by assessor physiotherapist.
All selected participants were divided into Group A and
Group B. The moist heat pack in combination with
interferential was applied for 15 minutes. Moist heat pad
were pre-immersed in ENRAUF NONIUS hydrocollator
having temperature 600C [23]. They it was wrapped in 6
layers of towel before application. According to patient
tolerance level, number of layers was increased or
decreased. Session/set: 1session per day/6 days per week.
MINNATO interferential machine was used with the
following; Model: Slimkine Input 220V Frequency: 50-
60HZ. Output 0-48mA Mode: sweep Session/sets: 1session
per day/6 days a week.Group A: Core stability exercise
group. This group was prescribed with following core
stability exercises, a) Supine lying, Abdominal bracing, b)
Supine lying, Abdominal bracing with heel slides, c) Supine
lying, abdominal bracing with leg lifts, d) Supine lying,
abdominal bracing with bridging. Progress if the patient
was able to perform 30 repetitions with 8seconds hold.
Exercises were performed under supervision, one session
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per day five times a week. Compliance was improved with
the same home exercise program [24]. Group B:
Endurance training group. The exercise protocol had 4
levels as follows, a) Bilateral shoulder liftsin prone position,
b)Bilateral shoulder lifts with hands behind the head in the
prone position, c) prone lying, both shoulders raised with
bilateral arms elevated, d) Contra-lateral arm and leg lift in
prone position. All the subjects started the protocol from
level 1. As soon as the subjects could hold a given level
position for least 10 seconds and repeat the exercise 25
times with break of 3 seconds between each effort. After
that, they will progress to the next level. The exercise was
performed under supervision, one session per day five
timesaweek. Complianceisimproved with the same home
exercise program[7]. Data analysis was done by using IBM-
SPSS 25. Descriptive statistics were done for all
continuous data to obtain means and standard deviations.
Frequencies and percentages were calculated for nominal
and ordinal variables. To compare mean changes between
groups, an independent t-test was used. The significance
level was setat p=0.05.

RESULTS

Out of seventy-four patients in both groups, seventy-two
percent(72%)were females compared to only twenty-eight
percent (28%) males. The Characteristics of age, height,
weight,and BMlinmeanand SDare presentedintable.

Group-A Group-B
Variables (n=37) (n=37)
Mean SD Mean SD
Age(yr). mean(SD) 49.8108 | 5.71955 | 50.1081 | 5.46597
Height (m), mean(SD) 5.4297 |0.34389 | 5.3519 .46015
Weight (kg), mean (SD) 64.2703 | 10.16161 | 67.6216 | 9.66193
BMI (kg/m), mean(SD) 24,3484 | 314950 | 26.5370 | 3.68312

Table1: Characteristics of Participants

In type of pain, about 79% of patients were suffering from
moderate and severe type of pain while there were only 21%
of patients who came with mild pain in both groups. About
40.5% in group A and 35.1% in group were suffering from
LBP form 2 weeks to 3months. Frequency and percentage
for both groups is presented in table 2. Independent t-test
was applied for changes between the group on NPRS scale,
the results shows significant results with p=0.00 as shown
in table 3. The results of ODI in group A before treatment
were 45.9 % with Minimal disability, 51.4 % with Moderate
disability, and 2.7 % with severe disability. After the core
stability exercises, there was no one with severe disability,
and 89.9% were with minimal disability and only 10.8% were
with moderate disability. In group B, there were 35.1 % with
Minimal disability, 62.2 % with Moderate disability, and 2.7
% with severe disability. After the endurance training
exercises, there was no one with severe disability, and 94.6
%were with minimal disability and only 5.4 % were with
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moderate disability. It shows that endurance training
exercises are better than stability exercises. In core
stability group, the difference between pretreatment and
post-treatment was 6.08 to 1.4 and in stability group the
differencewas6.13to1.10(Table 3).

Variables Group-A(n=37)  Group-B(n=37)

Type of pain Acute 10 27.0% 6 16.2 %
Sub-Acute 14 37.8 % 15 40.5 %

Chronic 13 35.1% 16 43.2 %

Duration of | Less than 2 weeks 9 243 % 6 16.2 %
pain 2weeks - 3 months 15 40.5 % 13 35.1%
more than 3 13 35.1% 18 48.6 %

months

Table 2: Characteristics of Pain

Group-A Group-B
Variables (n=37) (LEEY)]
Mean SD Mean
NPRS Pre-treatment 6.0811 1.51618 6.1351 1.68592 | 0.73
Post -treatment 1.4054 1.11703 1.1081 .90627 | 0.00

Table 3: Within Group Outcome Variable Differences

DISCUSSION

The study is about the comparison of effects of core
stability exercises and endurance training to reduce pain
and disability in patients with mechanical LBP the results
of this study are in line with the study done by Gunay et al.
(2014) on muscle endurance exercises. It concluded that
muscle endurance exercise may reduce the risk of back
injuries and function loss. As a result, it aids in the
prevention of LBP incidence and recurrence. Endurance
training improves the trunk muscles' ability to withstand
rapid, recurring, and long-term stress [10]. A study by
Franca et al. found that both segmental stabilization and
abdominal strength training are beneficial in managing
painand reducing functionalimpairmentinindividuals with
persistent LBP. In comparison to the patients in the other
group, segmental stability has just one extra effect: it
increases the capacity of transverses abdominous muscle
activation [9]. Agbonhalor et al studied the effects of a 10-
weeks strength training program on pain intensity, muscle
endurance, and kinesophobiain patients with non-specific
LBP, the results show that if there is an increase in muscle
enduranceisbeneficialin Mechanical LBP. Muscle strength
exercise trainingis beneficial to people with LBP in order to
reduce their discomfort. Strengthening the lumbar
muscles should be regarded a crucial component in the
treatment of people with LBP. This study suggested that
core training exercises are betterin LBP. The resultsarein
contrast with this study. Although there is a significant
change in core stability group but there is a greater mean
difference in the endurance training group [11]. It is
concluded that mechanical LBP is treated with core
stability exercises and endurance training for trunk
extensors after the use of a preparation modality, pain and
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disability can be more effectively managed in patients
treated with endurance exercises as compared to core
stability exercises.

CONCLUSION

It is concluded that endurance training has more clinical
differences in outcome measures of NPRS and 0Dl as
compared to core stability exercises in patients with
mechanical LBP.
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