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Introduction

ABSTRACT

Introduction: Dump truck operators are at a greater risk of developing low back
pain due to their occupational exposures. This study aimed to determine the
effect of stretching exercises, especially pain intensity and flexibility, on low back
pain among dump truck operators.

Methods: A descriptive study with a pretest-posttest control group design was
conducted from February 2020 to March 2022, involving 76 dump truck operators
with low back pain. A total of 38 operators were assigned for the control and
intervention groups through purposive sampling. The control group only
received an educational video for low back pain prevention, while the
intervention group received an educational video with additional low back
stretching exercises. Pain intensity and flexibility were assessed at baseline and
weekly using the Numeric Rating Scale and the V-Sit and Reach Test. The
collected data were analyzed using univariate, bivariate, and general linear
models.

Results: At the end of the intervention, a significant difference (p<0.001) was
found in pain intensity and flexibility between the control and intervention
groups. Pain intensity reduction and increased flexibility were greater in the
intervention group. There is no significant relationship (p>0.05) between pain
intensity reduction and increased flexibility during stretching exercises.

Conclusion: Low back stretching exercises can significantly reduce pain intensity
and increase flexibility in low back pain. Dump truck operators or heavy
equipment operators with low back pain should routinely do low back stretching
exercises.

Keywords: Dump Truck Operator, Low Back Pain, Muscle Stretching Exercises,
Occupational Therapy, Preventive Medicine

Low back pain (LBP) is one commonest problems
experienced by the general population, with an
incidence rate of 80% among the productive age
population. Occupational exposure is one major
cause of LBP.! In Indonesia, the prevalence of LBP
among heavy equipment operators ranges around
55-65%.2° Heavy equipment operators are at a
greater risk of developing LBP due to their
working activities, such as prolonged sitting

position, poor posture, limited workplace, long
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working hours, and exacerbation by whole-body
vibration.*-®

Several modalities have been used to prevent LBP,
one of which is stretching exercises.” Not only
neuromuscular

effective in  improving

coordination and flexibility, but stretching
exercises also reduce muscle pain and weakness.”
The active mechanism starts when the sarcomere
contracts until fully stretched, followed by a
in which the

passive motion contracting
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sarcomere exerts pressure on the surrounding
connective tissue.® As a result, there is a change in
the viscoelasticity of the muscle-tendon unit,
which increases the Range of Motion (ROM), and
less force will be required to achieve a pain-free

range of motion of the joint.

Considering the price-free and accessibility
benefits, routine stretching exercises could be the
solution for most LBP heavy equipment
operators.”® However, the types and benefits of
stretching exercises for heavy equipment
operators, especially dump truck operators, have
yet to be widely studied. This study aims to
determine the effect of stretching exercises on LBP
in dump truck operators in one of Indonesia's coal

mining industries.

Methods

A descriptive study was conducted from February
2020 to March 2022, comparing the pre-
intervention and post-intervention between the
control group and the intervention group. The
participants were recruited from two construction
sites: Long Loreh, Malinau, North Kalimantan,
Indonesia and Kaliorang, East Kutai, East
Kalimantan, Indonesia. Inclusion criteria were
active workers aged 20-55 years, experiencing
complaints of LBP, working as a dump truck
operator for at least one year, and not currently
taking any pain medication. LBP is defined as pain
between the lower rib angle and above the lower
buttocks, with or without radiating leg pain. The
exclusion criteria were previous history of
musculoskeletal or neurological pathology,
history of traumatic injuries or surgery in the
lower back region, any contraindication to do the
physical exercise, and refusal to join the study.
Contraindications for physical exercise were
evaluated using the Physical Activity Readiness
Questionnaire (PAR-Q+).10 Participants with any
unfitness check were excluded from the study.
The dropout criteria were not being able to
complete the exercise time already determined
and not complying with the ongoing research

protocol.

The sample size for each group was calculated
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using the categorical comparative formula for
interventional study ([Ziw2-Zig)(01>+ 02/1)]/[(M1-
H2)?]), resulting in 38 subjects for each group. A
total of 228 operators in the Long Loreh site and
446 operators in the Kaliorang site were screened
with the inclusion and exclusion criteria. The total
eligible participants willing to join the study were
76 subjects in the Long Loreh site and 98 in the
Kaliorang site. A simple random sampling
method was used to choose 38 subjects from both
sites. Computer-generated random numbers were
assigned to each subject in both sites, followed by
adequate sample selection through subsequent
computer-generated random numbers. The
computer-generated random numbers method
was also used to allocate the samples equally into

the control and intervention groups.

The demographic characteristics collected include
age (years), body mass index (BMI [kg/m?]),
physical activity level (Metabolic Equivalent Task
[MET]-min/week), experience of work (months),
duration of driving (hours/day), and whole-body
vibration level (m/s?). Physical activity level was
measured using the validated Indonesian version
of The
Questionnaire (IPAQ).”" Whole-body vibration

level was measured using a vibrometer placed in

International ~ Physical  Activity

a working position.

Standard intervention was given to the control
and intervention groups through an educational
video about low back pain. The educational video
contains information regarding low back pain's
definition, causes, treatments, and prognosis.
Initial assessments (week 0) were conducted by
measuring pain intensity and flexibility. Pain
intensity was measured using the Numerical
Rating Scale (NRS). Respondents were asked to
write the pain level on a numerical scale from 0 to
10, with zero (0) representing no or no pain and
ten (10) illustrating the most extreme pain. Lower
back flexibility was measured with the V-Sit and
Reach (VSR) test. Respondents were asked to take
off their shoes, sit along the measuring line with
the feet and soles of the feet right in the middle of
the baseline, 20-30 cm apart, knees straight, and
slowly reach in front as far as possible three times.
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The intervention group was instructed to do the
lower back stretching exercises for five days/week,
two sessions/day (before and after driving), 10
minutes/session, with each motion repeated twice
and held for 20 seconds. The lower back stretching
exercises consist of (1) standing lower trunk
stretch, (2) standing lower trunk lateral flexor

stretch, (3) seated lower trunk extensor stretch, (4)

seated lower trunk lateral extensor-flexor stretch,
and (5) seated lower trunk lateral flexor stretch
(Figure 1). Follow-up measurements of pain
intensity with NRS and flexibility with VSR in
both groups were carried out weekly until four
weeks. The instructors monitored the exercises

and follow-up measurements documented in

personal logbooks.

Figure 1. Lower back stretching exercise: (a) standing lower trunk stretch, (b) standing lower trunk lateral

flexor stretch, (c) seated lower trunk extensor stretch, (d) seated lower trunk lateral extensor-flexor stretch,

and (e) seated lower trunk lateral flexor stretch.

Data was analyzed using IBM Statistical Package
for the Social Sciences (SPSS®) for Windows,
version 20.0 (IBM Corp., Armonk, N.Y., USA).
Individual characteristics of the respondents and
work factors affecting the results were presented
with mean, except for physical activity level, in
which data was presented with median based on
the inhomogeneity of the data. Bivariate analyses
were used to determine the differences in
demographic characteristics, pain intensity, and
flexibility between both groups. The unpaired t-
test was used for the parametric test, and the
Mann-Whitney test was used for the non-
parametric alternative test (only the physical
activity level). Assuming the inhomogeneity and
small sample size, Pillai’'s Trace analysis in the
General Linear Model (GLM) Repeated Measure
Int. ]. Occup. Safety Health, Volume 15, No 1 (2025), 127-134

test was used to analyze the differences of pain
intensity reduction and flexibility increment
between both groups. The correlation between
pain intensity and flexibility was analyzed using
the Pearson's test. Statistical significance was

defined as a p-value below 0.05 for all tests.

Results

The demographic characteristics consisting of
individual factors (age, body mass index, and
physical activity level) and occupational factors
(working experience, driving duration, and
whole-body vibration) were shown in Table 1.
None of the demographic variables showed
significant differences (p>0.05) between the

control and the intervention groups.

All participants successfully went through the
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study without any dropouts. A weekly increment in the intervention group compared to
comparison of both groups showed perceptible the control group (Figure 2).

trends of pain intensity reduction and flexibility

Table 1. Demographic Characteristic

Control (n=38) Intervention (n=38)
Demographic variables Mean+SD/ Mean+SD/ p-value
Median (IQR) Median (IQR)
Individual Factors
Age (years) 272+4.1 284 +4.2 0.201*
Body Mass Index (kg/m?) 23.0+4.5 24.4+3.0 0.127*
Physical Activity Level 990 1,010 0.934t
(MET-min/week) (525.8 - 1,468) (501-1,611)
Work Factors
Working Experience (months) 73.2+£94 742 +8.8 0.635*
Driving Duration (hours/day) 10.0+1.1 9.8+1.2 0.430*
Whole-body Vibration (m/s?) 0.74+0.1 0.78£0.1 0.270*

* Unpaired t-test; )Mann-Whitney test; MET = metabolic equivalent task
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Figure 2. Weekly Comparison Graph of (a) Pain Intensity and (b) Flexibility between the Control and

Intervention Groups

Table 2. Weekly Comparation of Pain Intensity in the Control Group and Intervention Group

Pain Intensity Week 0 Week 1 Week I1 Week III Week IV
p-value*
(NRS) Mean+SD
Control 6.5+1.1 6.5+1.1 6.4+1.0 6.2+1.0 6.0+1.1 0.001
<0.
Intervention 6.6+1.1 5.6+1.1 5.2+1.1 4.2+1.2 3.7+1.3
p-value
between 0.688 0.002 <0.001 <0.001 <0.001
groupt
*GLM repeated measure test; tUnpaired t-test; NRS=numeric rating scale
Compared to the control group, the intervention from the first week of follow-up (Table 2). The
group had pain intensity significantly reduced intervention groups also gained significant
Int. ]. Occup. Safety Health, Volume 15, No 1 (2025), 127-134 https://www.nepjol.info/index.php/IJOSH
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flexibility increment from the first week of follow-

up compared to the control group (Table 3).

Table 3. Weekly Comparation of Flexibility in the Control Group and Intervention Group

Flexibility Week 0 Week I Week 11 Week III Week IV .
(VSR) Mean+SD p-oalue
Control 10.1+1.3 10.2+1.2 10.3£1.4 10.6x1.5 10.7+1.6

Intervention 10.2£1.1 11.5+1.4 12.5¢1.4 13.5£1.6 14.6+2.2 <0001
p-value

between 0.712 <0.001 <0.001 <0.001 <0.001

groupst

*GLM repeated measure test; tUnpaired t-test; VSR=v-sit and reach test

The Pillai’s Trace analysis in the GLM repeated
measure test showed a significant overall
reduction of pain intensity and significant
flexibility increment in the intervention group
compared to the control group (Tables 2 and 3).
The Pearson’s test between the control and
intervention groups showed a very low negative
correlation without significance between pain
intensity and flexibility (r=-0.02; p=0.87).

Discussion

Low back pain (LBP) is a substantial global burden
greatly affected by occupational factors.!?
Ergonomic exposures at work cost around 21.7
million disability-adjusted life years worldwide,
with East and South Asia suffering the most.’® A
recent guideline from the World Health
Organization for chronic primary low back pain in
adults recommends stretching/flexibility exercise
as one exercise that benefits pain and function
outcomes.™ In this study, we successfully showed
significant benefits in pain intensity and flexibility
reductions after a stretching exercise program for
heavy equipment operators, specifically dump

truck operators.

The mean age of each group who experienced low
back pain complaints was around productive age,
27.2 and 28.4 years in the control group and
intervention group, respectively. In line with
Kresal et al., LBP is a spinal problem with around
80% incidence rate experienced by the productive
age population. In this study, the mean BMI
between the control and intervention groups was
23.0 and 24.4 kg/m?, while the median physical
activity level were 990 MET-min/week and 1,010

Int. ]. Occup. Safety Health, Volume 15, No 1 (2025), 127-134

MET-min/week. Although overweight might be
reasonable as one of the low back pain factors, the
direct effect of high BMI in truck drivers has not
yet been established, supported by the facts that
high BMI does not contribute to low back pain
among driving-related occupations.’> Similarly,
Alzahrani et al. in their meta-analysis study
showed a no-to-minimal association between
physical activity, also in MET-min/week, with

pain intensity in LBP.1¢

The mean working experience of the control and
intervention groups was 73.2 and 74.2 months
(around five years), respectively. This result is
slightly different from the research by Mozafari et
al. on truck operators in Iran, which shows 8.8
years of mean working period for truck operators
who experience complaints of LBP.7 An
observational study by Atallah et al. showed that
driving experience >15 years was not an
independent risk factor for LBP, in contrast with
driving duration >6 hours/day, an independent
risk factor for LBP.'® In our study, the control and
intervention groups were experiencing prolonged
static sitting positions with a mean duration of
10.0 hours/day and 9.8 hours/day, contributing to
the development of LBP.1

In this study, the intervention group experienced
a significant decrease in pain levels compared to
the control group, which only received an
educational video. As confirmed in a previous
meta-analysis by Steffens et al., it is essential to
note that education alone, without any other
intervention, is inadequate to reduce LBP

episodes.?? On the other hand, Zhang et al. showed

https://www.nepjol.info/index.php/[JOSH
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a significant decrease in chronic LBP pain levels in
the group that was given health promotion
education plus physical exercises compared to the
group that only carried out physical exercises.?!
While the educational video in our study
demonstrated a broad view of LBP, the World
Health Organization guideline recommends a
structured education emphasizing the benefits of
being physically active and at least two education
topics, such as physical exercise, ergonomic

advice, etc.14

There was also a significant increment of
flexibility in the intervention group compared to
the control group. Among many stretching
methods, static stretching exercises are considered
safer because they do not exceed the normal range
of motion of the joints, do not require a high
fithess level, and cause less muscle soreness.??
Similar to this study, Bae et al. also found a
significant effect of static stretching exercises in
reducing pain, increasing flexibility, and
increasing life quality in LBP.2 As seen in our
study, previous studies by Kuukkanen et al. and
Hargiani et al. also showed no correlation between
flexibility and pain intensity in low back pain.?%
Nonetheless, increased flexibility would result in
an increased range of motion, aerobic fitness, and

core strength.26?7

There are several limitations in this study. To
increase the range of sampling chances, a non-
randomized study was conducted by purposively
choosing two sites for each control and
intervention group after negotiating with the
management of the site. Samples in each site were
randomly selected, followed by another group
allocation randomization to overcome the
consequent

sampling  bias. Demographic

References

1. SaiduIA, Utti VA, Jaiyesimi AO, Habib A, Rufa’i A,
Maduagwu SM, Onuwe HA, Jajere AM. Prevalence
of musculoskeletal injuries among factory workers
in Kano Metropolis, Nigeria. Int ] Occup Saf Ergon.
13 Jul 2011 [cited 17 May 2024];17(1):99-102.
Available from:

https://doi.org/10.1080/10803548.2011.11076874

Int. ]. Occup. Safety Health, Volume 15, No 1 (2025), 127-134

characteristics were also analyzed to detect any
significant differences between both groups.
There was also a limitation regarding the
exclusion of any structural abnormality of the
workers because we did not have the opportunity
to conduct additional medical check-ups for all the
workers. Previous medical check-up results were
used as a replacement to exclude any structural

abnormalities.

Conclusions

This study showed that stretching exercises
significantly reduced low back pain intensity and
increased muscle flexibility among dump truck
operators. Surprisingly, assigning educational
videos for LBP prevention also gave beneficial
result in reducing pain intensity. In the future,
operators can do this stretching exercise regularly
to prevent and reduce complaints of LBP at work.
These lower back stretching exercises can also be
used as one of the workplace-based LBP
prevention programs for heavy equipment
operators, especially dump truck operators in

mining industries.

Acknowledgement

The authors express their deepest gratitude to the
head of the Magistry of Occupational Medicine
Program, Faculty of Medicine, Universitas Indonesia,
Dewi Sumaryani Soemarko, MD, PhD, and the
Director of Health Promotion and Community
Empowerment, Indonesian Ministry of Health,
Imran Agus Nurali, MD, for their advice in writing
this manuscript. The authors also give thanks to all
personnel of the Magistry of Occupational Medicine
Program, Department of Community Medicine,
Faculty of Medicine, Universitas Indonesia, for their

every assistance in this study.

2. Kurniati H, Flora R, Sitorus RJ. Analysis of the
influence of whole body vibration (WBV) on low
back pain (LBP) complaints in heavy equipment
operators at PT. X. J Ilm Penelit Kesehat. 8 Feb 2019
[cited 17 Dec 2023];4(1):29-43. Available from:
https://doi.org/10.30829/jumantik.v4il1.3121

https://www.nepjol.info/index.php/IJOSH
132



https://www.nepjol.info/index.php/IJOSH
https://doi.org/10.1080/10803548.2011.11076874
https://doi.org/10.30829/jumantik.v4i1.3121

Oktarina et al. Stretching exercises for low back pain among dump truck operators in Indonesia

3.

10. Warburton DER, Jamnik VK, Bredin SSD, Gledhill N.

Aslamiyah M. Gambaran keluhan musculoskeletal
disorder (msds) pada operator bulldozer PT. PJB UP
Paiton. Maj Kesehat Masy Aceh MaKMA. 31 Jul 2019
[cited 3 2024];2(2).  Available
https://doi.org/10.32672/makma.v2i2.1208

Aug from:

Kresal F, Roblek V, Jerman A, Mesko M. Lower back
pain and absenteeism among professional public
transport drivers. Int ] Occup Saf Ergon. 19 Aug 2015
[cited 17 Dec 2023];21(2):166-72. Available from:
https://doi.org/10.1080/10803548.2015.1029289

Maradei MF, Quintana L, Castellanos-Olarte JM.

Assessment of biomechanical demands and
discomfort in drivers to establish design criteria for
truck seats. Int J Interact Des Manuf IJIDeM. 1 Nov
2016 [cited 17 Dec 2023];10(4):431-7. Available from:

https://doi.org/10.1007/s12008-016-0325-4

Makhsous M, Lin F, Bankard ], Hendrix RW, Hepler
M, Press J. Biomechanical effects of sitting with
adjustable ischial and lumbar support on
occupational low back pain: evaluation of sitting
load and back muscle activity. BMC Musculoskelet
Disord. 5 Feb 2009 [cited 17 Dec 2023];10(1):17.
Available from: https://doi.org/10.1186/1471-2474-

10-17

Lee JH, Gak HB. Effects of self stretching on pain and
musculoskeletal symptoms of bus drivers. ] Phys
Ther Sci. 25 Dec 2014 [cited 17 Dec 2023];26(12):1911-
4. Available

https://doi.org/10.1589/jpts.26.1911

from:

Law RY, Harvey LA, Nicholas MK, Tonkin L, De
Sousa M, Finniss DG. Stretch exercises increase
tolerance to stretch in patients with chronic
musculoskeletal pain: a randomized controlled trial.
Phys Ther. 20 Aug 2009 [cited 17 Dec
2023];89(10):1016-26. Available
https://doi.org/10.2522/ptj.20090056

from:

Turci AM, Nogueira CG, Nogueira Carrer HC,
Chaves TC. Self-administered stretching exercises
are as effective as motor control exercises for people
with chronic non-specific low back pain: a
randomised trial. ] Physiother. 21 Mar 2023 [cited 17
Dec 2023];69(2):93-9. Available
https://doi.org/10.1016/j.jphys.2023.02.016

from:

Int. ]. Occup. Safety Health, Volume 15, No 1 (2025), 127-134

11.

12.

13.

14.

15.

16.

The Physical Activity Readiness Questionnaire for
Everyone (PAR-Q+) and Electronic Physical Activity
Readiness Medical Examination (ePARmed-X+).
Health Fit ] Can. 12 Jan 2011 [cited 5 Mar
2024];4(2):3-17. Available
https://doi.org/10.14288/hfjc.v4i2.103

from:

Saragih SM, Kandarina D, Huriyati ME. Validity test
of the Indonesian version of the International
Physical Activity Questionnaire (IPAQ) and the
modified IPAQ against pedometers in the
adolescent population in Yogyakarta [Internet].
Yogyakarta: Universitas Gajah Mada; 2015 [cited 5
Mar 2024]. Available from:
https://etd.repository.ugm.ac.id/penelitian/detail/82

463

Lis AM, Black KM, Korn H, Nordin M. Association
between sitting and occupational LBP. Eur Spine J.
2007 May 31 [cited 2024 May 8];16(2):283-98.
Available from: https://doi.org/10.1007/s00586-006-
0143-7

Driscoll T, Jacklyn G, Orchard ], Passmore E, Vos T,

Freedman G, et al. The global burden of
occupationally related low back pain: estimates
from the Global Burden of Disease 2010 study. Ann
Rheum Dis. 1 Jun 2014 [cited 8 May 2024];73(6):975-
81. Available from:

https://doi.org/10.1136/annrheumdis-2013-204631

WHO guideline for non-surgical management of
chronic primary low back pain in adults in primary
and community care settings. Geneva: World Health
2023. Available
https://www.who.int/publications/i/item/978924008
1789

Organization; from:

Jia J, Zhang M, Cao Z, Yang Z, Hu X, Lei S, et al.
Prevalence of and risk factors for low back pain
among professional drivers: a systematic review and
meta-analysis. Journal of Orthopaedic Surgery and
Research [Internet]. 9 Sep 2024 [cited 10 Nov
2024];19:551. Available

https://doi.org/10.1186/s13018-024-04999-z

from:

Alzahrani H, Mackey M, Stamatakis E, Zadro JR,
Shirley D. The association between physical activity
and low back pain: a systematic review and meta-
analysis of observational studies. Sci Rep. 3 Jun 2019
[cited 17 May 2024];9(1):8244. Available from:

https://www.nepjol.info/index.php/IJOSH
133



https://www.nepjol.info/index.php/IJOSH
https://doi.org/10.32672/makma.v2i2.1208
https://doi.org/10.1080/10803548.2015.1029289
https://doi.org/10.1007/s12008-016-0325-4
https://doi.org/10.1186/1471-2474-10-17
https://doi.org/10.1186/1471-2474-10-17
https://doi.org/10.1589/jpts.26.1911
https://doi.org/10.2522/ptj.20090056
https://doi.org/10.1016/j.jphys.2023.02.016
https://doi.org/10.14288/hfjc.v4i2.103
https://etd.repository.ugm.ac.id/penelitian/detail/82463
https://etd.repository.ugm.ac.id/penelitian/detail/82463
https://doi.org/10.1007/s00586-006-0143-7
https://doi.org/10.1007/s00586-006-0143-7
https://doi.org/10.1136/annrheumdis-2013-204631
https://www.who.int/publications/i/item/9789240081789
https://www.who.int/publications/i/item/9789240081789
https://doi.org/10.1186/s13018-024-04999-z

Oktarina et al. Stretching exercises for low back pain among dump truck operators in Indonesia

17.

18.

19.

20.

21.

https://doi.org/10.1038/s41598-019-44664-8

Mozafari A, Vahedian M, Mohebi S, Najafi M. Work-
related musculoskeletal disorders in truck drivers
and official workers. Acta Med Iran. 17 Jul 2015
[cited 17 May 2024];(53);433-4. Available from:
https://acta.tums.ac.ir/index.php/acta/article/view/4

283

Atallah AA, Althuwaybi SE, Faydh JA, Alsherbi RK,
Alsufyani ME, Aljuaid HM. Prevalence of Lower
Back Pain and its Relationship with Driving
Postures among Drivers in Taif, Saudi Arabia. J
Pharm Bioallied Sci. 13 Jul 2022 [cited 17 May
2024];14(Suppl 1):5433-8.  Available
https://doi.org/10.4103%2Fjpbs.jpbs 882 21

from:

Kastelic K, Kozinc Z, Sarabon N. Sitting and Low
Back Disorders: An Overview of the Most
Commonly Suggested Harmful Mechanisms. Coll
Antropol. 9 Apr 2018 [cited 17 May 2024];42(1):73-9.
Available from:
http://www.collantropol.hr/antropo/article/view/16

20

Steffens D, Maher CG, Pereira LSM, Stevens ML,
Oliveira VC, Chapple M, et al. Prevention of Low
Back Pain: A Systematic Review and Meta-analysis.
JAMA Intern Med. 19 Feb 2016 [cited 23 May
2024];176(2):199-208. Available
https://doi.org/10.1001/jamainternmed.2015.7431

from:

Zhang Y, Wan L, Wang X. The effect of health
education in patients with chronic low back pain. ]
Int Med Res. 2 Jun 2014 [cited 20 May
2024];42(3):815-20. Available

https://doi.org/10.1177/0300060514527059

from:

Int. ]. Occup. Safety Health, Volume 15, No 1 (2025), 127-134

22.

23.

24.

25.

26.

27.

Matsuo S, Suzuki S, Iwata M, Hatano G, Nosaka K.
Changes in force and stiffness after static stretching
of eccentrically-damaged hamstrings. Eur J Appl
Physiol. 21 May 2015 [cited 20 May 2024];115(5):981-
91. DOI: https://doi.org/10.1007/s00421-014-3079-3

Bae HI, Kim DY, Sung YH. Effects of a static stretch
using a load on low back pain patients with
shortened tensor fascia lata. ] Exerc Rehabil. 30 Apr
2017 [cited 23 May 20243];13(2):227-31. Available
from: https://doi.org/10.12965/jer.1734910.455

Kuukkanen T, Malkia E. Effects of a three-month
therapeutic exercise programme on flexibility in
subjects with low back pain. Physiother Res Int ] Res
Clin Phys Ther. 17 Mar 2006 [cited 23 May
2024];5(1):46-61. Available
https://doi.org/10.1002/pri.183

from:

Hargiani FX, Fariz A, Nada FQ, Halimah N. The
Correlation between Low Back Pain with Lumbar
and Hamstring Flexibility at the Singgasana Rama
Blitar Physiotherapy Clinic. ] Ilm Keperawatan Sci ]
Nurs. 29 Feb 2024 [cited 23 May 2024];10(1):217-22.
Available

https://doi.org/10.33023/jikep.v10i1.1888

from:

Nelson A, Kokkonen J. Stretching Anatomy. 3rd ed.
New York: Human Kinetics; 2020.

Gordon R, Bloxham S. A Systematic Review of the
Effects of Exercise and Physical Activity on Non-
Specific Chronic Low Back Pain. Healthcare. 25 Apr
2016 [cited 23 May 2024];4(2):22. Available from:
https://doi.org/10.3390/healthcare4020022

https://www.nepjol.info/index.php/IJOSH
134



https://www.nepjol.info/index.php/IJOSH
https://doi.org/10.1038/s41598-019-44664-8
https://acta.tums.ac.ir/index.php/acta/article/view/4283
https://acta.tums.ac.ir/index.php/acta/article/view/4283
https://doi.org/10.4103%2Fjpbs.jpbs_882_21
http://www.collantropol.hr/antropo/article/view/1620
http://www.collantropol.hr/antropo/article/view/1620
https://doi.org/10.1001/jamainternmed.2015.7431
https://doi.org/10.1177/0300060514527059
https://doi.org/10.1007/s00421-014-3079-3
https://doi.org/10.12965/jer.1734910.455
https://doi.org/10.1002/pri.183
https://doi.org/10.33023/jikep.v10i1.1888
https://doi.org/10.3390/healthcare4020022

