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ABSTRACT

Background: Pregnancy related low back pain (PR-LBP) is very common, which affects
activities of daily life including work, sleep, physical activity and compromise the quality of
life. The prevention PR-LBP through physical therapy is uncommon in Pakistani population.
Objective: to determine the effectiveness of stability ball exercises (SBE) in combination with
ergonomic training (ET) in pregnancy related low back pain (PR-LBP). Methodology: A single
blinded, randomized clinical trial was conducted at physical therapy department of Haleema
Siraj Hospital Rawalpindi Pakistan. A total of n=90, who were coming to the clinic for follow-
up, fulfilled the inclusion criteria and were thus recruited through non-probability convenient
sampling technique. The study participants were randomly divided in to two groups i.e. SBE
(n=45) and combination of SBE with ES (n=45), through lottery method. Quebec disability
scale (QDS) was used to determine the functional disability. Results: The mean age of study
participants was 26.5+4.56723 years. Significant improvement was observed in both groups
with larger effect size throughout the treatment duration (p<0.05).Conclusion: SBE and
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combination of SBE with ES significantly reduced low back pain and functional disability

Keywords: activities of daily living, disability, ergonomic, posture, pregnancy, pregnancy
related low back pain, stability ball exercises.

INTRODUCTION

Low back pain (LBP) is very common during
pregnancy either with or without pelvic girdle pain;
henceforth referred to as pregnancy related low
back pain (PR—LBP).1 It is very usual musculoskeletal
pain which affects activities of daily life including
work, sleep, physical activity, and so on, which in
result compromise the quality of life. 2

Different studies reported prevalence of PR-LBP
which vary because of diagnostic criteria and
different
approximately 45-75% women experience low back

definitions. It is reported that
pain during pregnancy or post-partum. ! Many
studies have shown that 20%-23% women take sick
leave from work due to PR-LBP. It is considered as
the most common cause of absentees from work
place.g’ N Although most females recover from PR-
LBP after delivery, within a month but 5%-8.5% of
females continue to report LBP even after up to 2
years of delivery. >

The mechanical factors may contribute to PR-LBP
such as postural changes and weight gain. As
body’s centre of gravity move forward which
increases lumbar processes and increased pressure
on lower back, consequently leads to LBP during

pregnar1cy.6’7 Also, hormonal changes during
pregnancy also cause LBP. In pregnancy, increase in
production  of  relaxin hormone  affects
neuromuscular control, ligament relaxation and
causes discomfort in sacroiliac joint and low back
which leads to pelvic instability and spine
dislocation.®®
Conservative management is gold standard to treat
or manage LBP. It includes pharmacological
treatment, physiotherapy, nerve stimulation,
massage, acupuncture, stabilizations belt, yoga,
relaxation exercises. While considering the
individuality of each female and condition of
pregnancy, early identification and treatment leads
to best results. ° A recent study suggests that
stability ball exercises is an effective approach
which reduces low back pain, improves exercise
behaviour and daily life activities.'® It improves
muscular alignment and posture which reduces
stress on back and thus reduces pain significantly. /
Furthermore, PR-LBP can be prevented through
proper posture which reduces mechanical stress on
lumbar area, and exercises which strengthens and
improve flexibility of surrounding structures.” Other

than that moderate intensity of aerobics prior to
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planned pregnancy may prevent LBP. Proper
posture and ergonomic trainings also helps to
reduce pain intensity of low back. " This can be
augmented by counsel patient the resting positions
for comfort, lying with feet supported, sitting with
back supported, standing and stretching exercises
relax the tired muscles. Low heeled shoes and
footstools maintains a posterior pelvic tilt which
also reduces backache."

Literature supports effectiveness of the stability
ball exercises and ergonomics training during
activities for managing pregnancy related low back
pain. But there is paucity in the literature regarding
evidence of combination of stability ball exercises
with ergonomic training. It was hypothesized that
ergonomic training in addition stability ball
exercises may further improve pregnancy related
low back pain. So the objective of the study was to
determine the effectiveness of stability ball
exercises (SBE) in combination with ergonomic
training (ET) in pregnancy related low back pain
(PR-LBP).

METHODOLOGY

A single blinded, randomized clinical trial was
conducted at physical therapy department of
Haleema Siraj Hospital (HSH) Rawalpindi Pakistan
for a time period of 1 year. The study was initiated
after taking approval from the medical director of
HSH and advanced study & research committee
(ASRC) of Isra institute of rehabilitation sciences,
Isra University Islamabad. The informed consent
was taken from all participants and assured them
about confidentiality of the data according to the
Deceleration of Helsinki.

The participants were included who had a
pregnancy of up to 32 weeks with previous history
of low back pain and with the age of 18-35 years.
However pregnant females who had any deformity,
complications or co-morbidity such as hypertension
and diabetes, suspicion of preterm labor were
excluded from the study. A total of n=90, who were
coming to the clinic for follow-up, fulfilled the
inclusion criteria and were thus recruited through
non-probability convenient sampling technique as
shown in figure 1.

Assessed for eligibility (n=90)

Enroll t Excluded (n=0)
A1a|imen + Not meeting inclusion criteria (n=0)

+ Declined to participate (n=0)
+ Other reasons (n=0)

l [ ized (n=90) l
| I

Allocated to SBE (n=45) Allocated to SBE+ET (n=45)

+ Received intervention (n=45)

Allocation + Received intervention (n=45)
+ Did not receive ion (n=45) + Did not receive intervention (n=0)

Lost to follow-up (n=0) Lost to follow-up (n=0)

Follow-Up Discontinued intervention (n=0)

Discontinued intervention (n=0)

Analysed (n=45)
+ Excluded from analysis (n=0)

Analysed (n=45)

Analysis + Excluded from analysis (n=0)

Figure 1: CONSORT diagram

The participants were randomly allocated in to two
group; stability ball exercises (SBE) n=45, and
combination of stability ball exercises (SBE) with
ergonomic training (ET) group n=45, through
lottery method. The duration of intervention was
one month and five sessions a week. The
intervention of both groups is shown in table 1.

Table 1: Intervention of study participants

Group | Group Il
SBE group (SBE+ES)

Ball wall squats
Stand up straight with a fitness ball behind back and against
the wall, the feet about shoulder-width apart. Slide down the
wall until knees reach a 90-degree angle then return to starting
position, for 10 repetitions in 3 sets with 3 minutes rest
between the sets.
Gym ball balancing :
Sit on the gym ball with back straight and legs should be open
slightly to balance, move hips in circular movements clockwise
and anti-clock wise for 10 repetition on each side.

Proper posture training and
restore biomechanics during
activities i.e. sitting lying,
carrying etc

The pre interventional data was collected before
first day of intervention and participants were
reassessed after every 2 weeks till the end of

. . . th
intervention ie. 4

week. The general
demographics of study participants in terms of age,
occupation, medication, and pre-existing medical
conditions were obtained at baseline. Quebec Pain
disability scale (QDS) was used to determine the
functional disability of patients, which has
established validity and reIiabiIity.13 As the data was

normally distributed so the within group changes
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RM-ANOVA was applied in both groups, while
between the group One Way ANOVA was applied
to determine the differences with significance
value and effect size. The SPSS version 20 was used
to analyse the data and level of significance was set
at p<0.05.

RESULTS

The mean age of the study participants was
26.5000+4.56723 years. Mostly females n=70 were
housewife, n=8 were teachers, n=9 were health
care professionals and n=3 were government
employees. The median numbers of pregnancies
were 2(2) and duration of pregnancy was
25.766745.19734 weeks. Quebec Pain Disability

Questionnaire showed significant improvement in
stability ball exercise group {(F(df)=
103.398(1.74,76.92), np2=0.701) and combination
of ES and SBE group {(F(df)= 86.506(1.4, 61.78),
np2=0.663) with
comparison also showed significant improvement
from 0 week to 2™ week (p<0.001, Cohen’s
d=1.25)} and 2" week to 4" week (p<0.001,
Cohen’s d=1.137)} as shown in table 2.

Furthermore, between the groups analysis showed

large effect size. Pair wise

no significant difference (p<0.001) between both
groups throughout the treatment duration as
shown in table 3.

Table 2: With-in Group changes

Stability Ball Exercises Combination of ES and SBE
Mean  SD MD/ F(df) p-value d/np° Mean SD MD/ F(df) p-value d/np’
Quebec Vzvzreok 5838 18.47 14.42 0.000%**  1.09° 59.93  17.48 15.48 0.000%**  1.256°
DiSPaakl)ﬂit 2" week 4396 17.60 14.37 0.000*** 1.28° 44.44 16.99 15.64 0.000*** 1.137°
Y 4thweek 2958 16.79 103.39(1.74,76.92)  0.000*** 0.70° 28.80 16.40 86.50(1.4,61.78)  0.000*** 0.663°
® zero to 2™ week, ° 2™ week to 4" week and zero to 4™ week.
Significance Level: p<0.05*, p<0.01**, p<0.001***,
Table 3: Between group comparison (QDs)
Stability Ball Combination of ET
Exercises and SBE
P- 2
Mean SD Mean SD F(df) value np
Quebec Pain Zero week 58.38 18.479 59.93 17.483 .168(1,88) 0.683 .002
Disabilit 2" week 43.96 17.609 44.44 16.993 0.018(1,88) 0.894 .000
Y 4™ week 29.58 16.799 28.80 16.402 0.049(1,88) 0.825 .001

Significance Level: p<0.05%*, p<0.01**, p<0.001***

DISCUSSION

The objective of the study was to determine the
stability  ball (SBE)
combined with ergonomic training (ET) on Quebec

effectiveness  of exercises
pain disability (QDS) scale in women with pregnancy
related low back pain (PR-LBP). It was hypothesized
that combination group is more effective as
compared to the group with stability ball exercises

(SBE). However, the results suggested that the study

conducted by Chiu-Fang Yan et al. determined
stability ball exercises not only reduces the low back
pain in pregnant women but also improve the daily
life
improvement in functional disability, pain and spinal

functions.’ Similarly, a study reported
mobility measured on Quebec Disability in patients
performing stability ball exercises.” The possible
reasons of improvement in functional disability is
improved posture, muscular alignment and centre of

gravity.15 Exercises on stability ball mobilize the

participants in both groups showed equally lumbosacral fulcrum and sacroiliac coxofemoral
significant improvement throughout the articulation and maintain the muscle tone of
. . . . . . 16
intervention duration. A previous study conducted transverse and oblique abdominal muscles.

by lzhar et al suggested that SBE and ET, both
significantly improve pain and disability related to
PR-LBP.

According to results of the study, stability ball

Therefore these studies correspond to the recent
study which emphasized the use of stability ball
exercise to reduce functional disability.

Moreover, significant improvement was observed in

exercise showed significant improvement in combination of stability ball exercises and
functional disability of women with PR-LBP. A study ergonomic training group, which also correlates with
the previous literature in which ergonomic
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18 and stability ball exercises significantly

training
improve LBP."™ During sitting, the lumbar spine is in
(flexed)
nucleus pulposis posteriorly and increases the stress
disc. The

compromise

kyphotic posture which displaces the

reduced motion in
the
intervertebral disc because prolonged contractions

on intervertebral

lumbar  spine nutrition  of
causes muscle fatigue because of the reduced
resting period. ' Therefore, proper posture during
activities reduces mechanical load on spine and thus
decreases LBP.

In pregnancy, the enlarging gravid uterus shifts
centre of gravity forward that increases the natural
inward curvature of spine and hence increases
mechanical load on spine and stress on
intervertebral disc which leads to compression due
to decreased height. And proper posture training
balance the anterior shift.” *> ** Similar to the results
of current study ergonomic training and maintaining
LBP and

Furthermore,

reduces
23

improve the daily
shifting
requires good core muscle strength to stabilize the

posture
functions.”” forward
lumbar spine and pelvic girdle.24 And exercises on
stability ball improves the sense of balance, muscle
flexibility and endurance and strengthens the core
muscles which stabilize the lumbar spine and thus
reduces the occurrence of back injury and functional
disability.” *°

The one of the limitation in the study was the
sample was not specific to one of the three
the
biomechanically affect differently in each trimester.

trimesters, as fetus grow it affects

CONCLUSION

The combination of stability ball exercises with

ergonomic trainings equally effective with stability
ball exercises alone in pregnancy related low back
pain. So stability ball exercises alone can be
prescribe for alleviate the low back pain in
pregnancy. But it is recommended to consider the
trimester specific low back in future study, to make

the results generalized to specific population.

REFERENCES

1. Bishop A, Holden MA, Ogollah RO, Foster NE; EASE Back
Study Team. Current management of pregnancy-related
low back pain: a national cross-sectional survey of U.K.
physiotherapists. Physiotherapy. 2016;102(1):78-85. doi:
10.1016/j.physio.2015.02.003.

2. HuX, Ma M, Zhao X, Sun W, Liu Y, Zheng Z, Xu L. Effects of
exercise therapy for pregnancy-related low back pain and

10.

11.

12.

13.

14.

15.

16.

17.

18.

pelvic pain: A protocol for systematic review and meta-
analysis. Medicine (Baltimore). 2020;99(3):e17318. doi:
10.1097/MD.0000000000017318.

Weis CA, Pohlman K, Draper C, daSilva-Oolup S, Stuber K,
Hawk C. Chiropractic care for adults with pregnancy-
related low back, pelvic girdle pain, or combination pain: A
Systematic Review. J Manipulative Physiol Ther. 2020
;43(7):714-731. doi: 10.1016/j.jmpt.2020.05.005.
Mackenzie J, Murray E, Lusher J. Women's experiences of
pregnancy related pelvic girdle pain: A systematic review.
Midwifery. 2018 ;56:102-111. doi:
10.1016/j.midw.2017.10.011.

Unsgaard-Tgndel M, Vasseljen O, Woodhouse A, Morkved
S. Exercises for Women with Persistent Pelvic and Low
Back Pain after Pregnancy. Glob J Health Sci. 2016
1;8(9):54311. doi: 10.5539/gjhs.v8n9p107.

Liddle SD, Pennick V. Interventions for preventing and
treating low-back and pelvic pain during pregnancy.
Cochrane Database Syst Rev. 2015 30;2015(9):CD001139.
doi: 10.1002/14651858.CD001139.

Izhar F, Naqvi Q, Aftab A. Effectiveness of stability ball
exercises and ergonomics training in pregnancy related
low back pain: soi: 21-2017/re-trjvol04iss02p172. The
Rehabilitation Journal. 2020;4(02):172-
8.d0i:10.52567/trj.v4i02.3

Sklempe MLkic I, Ivanisevic M, Uremovic M, Kokic T, Pisot
R, Simunic B. Effect of therapeutic exercises on pregnancy-
related low back pain and pelvic girdle pain: Secondary
analysis of a randomized controlled trial. J Rehabil Med.
2017 6;49(3):251-257. doi: 10.2340/16501977-2196.
Perkins J, Hammer RL, Loubert PV. lIdentification and
management of pregnancy-related low back pain. J Nurse
Midwifery.  1998;43(5):331-40. doi:  10.1016/s0091-
2182(98)00032-9.

Katonis P, Kampouroglou A, Aggelopoulos A, Kakavelakis K,
Lykoudis S, Makrigiannakis A, Alpantaki K. Pregnancy-
related low back pain. Hippokratia. 2011;15(3):205-10.

Yan CF, Hung YC, Gau ML, Lin KC. Effects of a stability ball
exercise programme on low back pain and daily life
interference during pregnancy. Midwifery.
2014;30(4):412-9. doi: 10.1016/j.midw.2013.04.011
Jaromi M, Nemeth A, Kranicz J, Laczko T, Betlehem J.
Treatment and ergonomics training of work-related lower
back pain and body posture problems for nurses. J Clin
Nurs.  2012;21(11-12):1776-84. doi: 10.1111/j.1365-
2702.2012.04089.

Speksnijder CM, Koppenaal T, Knottnerus JA, Spigt M, Staal
JB, Terwee CB. Measurement Properties of the Quebec
Back Pain Disability Scale in Patients With Nonspecific Low
Back Pain: Systematic Review. Phys  Ther.
2016;96(11):1816-1831. doi: 10.2522/ptj.20140478.

Jibi Paul, V. Indumathi, & Sathya. P. (2021). Comparative
Effect of Motor Control Exercise Using Swiss Ball over
Stretching Exercise on Mechanical Low Back Pain. Int J
Physiother, 8(1), 59-63. D0i:10.15621/ijphy/2021/v8i1/908
Gau ML, Chang CY, Tian SH, Lin KC. Effects of birth ball
exercise on pain and self-efficacy during childbirth: a
randomised controlled trial in Taiwan. Midwifery. 2011
;27(6):€293-300. doi: 10.1016/j.midw.2011.02.004.

Perez P. Birth balls: Use of physical therapy balls in
maternity care: Cutting Edge Press; 2000. DOI
10.36106/ijar

Colloca CJ, Hinrichs RN. The biomechanical and clinical
significance of the lumbar erector spinae flexion-relaxation
phenomenon: a review of literature. J Manipulative Physiol
Ther. 2005;28(8):623-31. doi: 10.1016/}.jmpt.2005.08.005.
Colloca CJ, Hinrichs RN. The biomechanical and clinical
significance of the lumbar erector spinae flexion-relaxation
phenomenon: a review of literature. J Manipulative Physiol
Ther. 2005;28(8):623-31. doi: 10.1016/j.jmpt.2005.08.005.

Tis Revns Joumsar. 256



T Rehabili. J. Volume 05, Issue 02

2021

19.

20.

21.

22.

23.

24.

25.

26.

Jackson JA, Banerjee-Guénette P, Gregory DE, Callaghan
JP. Should we be more on the ball? The efficacy of
accommodation training on lumbar spine posture, muscle
activity, and perceived discomfort during stability ball
sitting.  Hum  Factors.  2013;55(6):1064-76.  doi:
10.1177/0018720813482326.

Chang HY, Lai YH, Jensen MP, Shun SC, Hsiao FH, Lee CN,
Yang YL. Factors associated with low back pain changes
during the third trimester of pregnancy. J Adv Nurs.
2014;70(5):1054-64. doi: 10.1111/jan.12258.

Sabino J, Grauer JN. Pregnancy and low back pain. Curr Rev
Musculoskelet Med. 2008;1(2):137-41. doi:
10.1007/512178-008-9021-8.

Shim MJ, Lee YS, Oh HE, Kim JS. Effects of a back-pain-
reducing program during pregnancy for Korean women: a
non-equivalent control-group pretest-posttest study. Int J
Nurs Stud. 2007;44(1):19-28. doi:
10.1016/j.ijnurstu.2005.11.016.

Dumas GA, Reid JG, Wolfe LA, Griffin MP, McGrath MJ.
Exercise, posture, and back pain during pregnancy. Clin
Biomech  (Bristol, Avon). 1995;10(2):98-103. doi:
10.1016/0268-0033(95)92046-0..

Borg-Stein J, Dugan SA. Musculoskeletal disorders of
pregnancy, delivery and postpartum. Phys Med Rehabil
Clin N Am. 2007;18(3):459-76, iX. doi:
10.1016/j.pmr.2007.05.005.

Kim M. Effects of Swiss ball exercise on moire topography
and detraining in high school female students with
scoliosis. J Korean Phys Education Association for Women.
2010;21:29-39.d0i:10.1589/jpts.24.11

Shen Z, Qilei T, Liu C. The influence of Swiss ball exercises
on pain symptom and muscle strength in patients with
protrusion of lumber intervertebral disc. Chinese journal of
rehabilitation medicine. 2009;24(12):1103-5. Chinese
Journal of Rehabilitation Medicine 24(12):1103-1105

Disclaimer: None to declare.
Conflict of Interest: None to declare.
Funding Sources: None to declare.




