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Low back pain (LBP) is a prevalent condition 

affecting a large portion of the population 

worldwide. [1] It is pain that is experienced in 

the lumbar spine region. It is also one of the 

leading causes of morbidity and work absenteeism and 

therefore, cost-effective strategies used to treat this condition 

are important. [1] Over 70% of the global population will 

experience LBP during their lifetime. [1] Low back pain is a very 

common health problem, peaking between the ages of 35 to 55 

years old. [1] 

Numerous studies have demonstrated the favourable effects 

of rehabilitative exercise on reducing subacute (four weeks to 

three months) and chronic (longer than three months) LBP.[2,3] 

Some studies have also demonstrated that rehabilitative 

exercise is not effective when treating acute (<4 weeks) LBP.[2,3] 

Rehabilitative exercise combined with education is considered 

essential when treating LBP and is regarded as the ideal 

intervention in its prevention.[4,5,6]  Other interventions, such as 

education alone, shoe inserts and back braces/belts, do not seem 

to prevent cases of low back pain[6]. In developing countries like 

South Africa, where more than 55% of its population live below 

the poverty line and are not covered by medical insurance, 

finding cost-effective and evidence-based strategies to treat 

LBP are important. [7] 

Exercise therapy has numerous benefits in treating LBP, 

specifically subacute [2,3,8] and chronic LBP [2,3], as it aims to 

correct biomechanical discrepancies and muscle imbalances. 

[2,3,8]. Exercise helps to develop core stability and increases range 

of motion. [2] A combination of aerobic, strength and stretching 

exercises have been reported to be more effective in treating 

LBP than leaving it untreated. [2] Certain studies have displayed 

the effectiveness of non-supervised exercise in the reduction of 

chronic low back pain and functionality at work. [9] Exercise 

therapy has been shown to be more cost-effective than other 

treatments in the treatment of chronic and subacute low back 

pain. [10] However, few studies have explored the effectiveness 

of unsupervised, home-based exercises in patients with 

subacute LBP. 

 

Methods 
Study design 

A quantitative, experimental, randomised controlled trial 

design was used in this research. The groups were matched by 

gender and age, and the participants were blinded in terms of 

group allocation. The effectiveness of a four-week home-based 

exercise programme was compared to a control group at post-

test. Both groups were followed for a further four weeks after 

the intervention period to assess the effectiveness of the 

exercise programme. Thus, the whole experiment was 

conducted over an eight-week period. At the end of the study, 

the control group was offered the same protocol that was given 

to the exercise intervention group. The study protocol was 

approved by the University of Johannesburg’s Faculty of 

Health Sciences Research Ethics Committee (South Africa) 

(REC-241112-035). 

 
Participants and selection criteria 

The research population consisted of male and female adults 

Background: Low back pain (LBP) is a prevalent condition 

affecting a large portion of the population worldwide and it is 

one of the leading causes of morbidity and work absenteeism. 

Objectives: To investigate the effectiveness of a four-week, 

home-based exercise programme in treating subacute LBP in 

adults. 

Methods: A quantitative experimental research design was 

used. Twenty male and female adults (between 18 and 65 

years) with subacute LBP were recruited by means of 

advertisements and word of mouth and allocated into either a 

control group (CG) or a home-based exercise group (HG). 

Both groups underwent a pre-test that consisted of answering 

two questionnaires, the Visual Analogue Scale for Pain 

(VASP) and the Oswestry Low Back Pain and Disability 

Questionnaire. The CG received no intervention over the four-

week intervention period, while the intervention group (HG) 

was given an exercise programme and instructed to perform 

the exercises at home, three times a week for four weeks. After 

four weeks (post-test), the two questionnaires were repeated. 

After eight weeks (the follow-up test) both groups again 

completed the two questionnaires. Descriptive statistics, non-

parametric inferential statistics and Cohen’s effect size (d) 

were used to analyse the data and statistical significance was 

set at a confidence level of 95% (p≤0.05). 

Results: Following the home-based exercise intervention 

there were significant improvements observed in low back 

pain and function for the HG. The HG’s Oswestry scores 

improved significantly (p=0.005) and their VASP also showed 

a significant improvement (p=0.011). Significant 

improvements also occurred between the pre-test and four-

week follow-up for the HG’s Oswestry score (p=0.021) and for 

the HG’s VASP (p=0.005). No significant improvement was 

found for the CG between pretest and post-test or between 

pretest and the four-week follow-up. Large effect sizes (d>0.8) 

were also observed for the HG between the pretest and the 

post-test (d=1.6), as well as between the HG and the CG at 

post-test (d=1.5) and at the four-week follow-up (d=1.6). 

Conclusion: The exercise intervention resulted in statistically 

significant and clinically significant improvements in both 

function and pain in adults with subacute LBP. 

Keywords: musculoskeletal rehabilitation, spine, function, 

movement 
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(18-65 years) who suffered from subacute LBP. Prospective 

participants were given an information letter explaining the 

research project and an informed consent form which was 

signed by the participants indicating their willingness to take 

part in the research project. Participants completed a medical 

history questionnaire to determine if they met the inclusion 

criteria: namely, that participants had to be between the ages 

of 18 and 65 years, and suffered from non-specific LBP [11 for 

more than four weeks but less than three months. All 

participants had to be able to communicate in English. The 

diagnosis was determined by the researcher. The participant’s 

medical history and exclusion criteria were also examined by 

the researcher The exclusion criteria included spinal surgery 

within the last year, a positive straight leg raise test indicative 

of referred pain, cauda equina syndrome, any 

contraindications to exercise, and symptoms such as the 

following: swelling and acute inflammation,  the inability to 

perform activities of daily living, bowel or bladder 

dysfunctions, rheumatoid arthritis, metabolic or malignant 

bone diseases, pregnancy, and uncontrolled cardiovascular 

disease.  

A sample of 20 individuals (35.8±15.6 years; 11 males and 9 

females) with subacute LBP who either responded to 

advertisements or heard about the study through family, 

friends or acquaintances were included. The participants were 

randomly assigned to either a control group (CG) or a home-

based exercise group (HG) and, apart from gender, no attempt 

was made to match the two groups. Participants were blinded 

in terms of group allocation while the researcher was not. 

 
Study procedure 

Participants completed two questionnaires: a standard 10 cm 

Visual Analog Scale for Pain (VASP) and the Modified 

Oswestry LBP Disability Questionnaire (Oswestry). The 

validity and reliability of these two questionnaires have been 

previously established. [12,13] Both the VASP and the Oswestry 

questionnaires were completed prior to the intervention 

(pretest), at the end of the four-week intervention (post-test), 

and at the end of eight weeks (follow-up test). In addition, the 

VASP was completed by both groups at the end of each of the 

four intervention weeks to monitor the pain level of each 

participant.    

Table 1. Exercise programme 

 Week 1 Week 2 Week 3 Week 4 

Warm-up 5 min aerobic exercise 

including walking, cycling, 

arm ergo or swimming  

(RPE: 11-13) 

 

5 min aerobic exercise 

including walking, cycling, 

arm ergo or swimming  

(RPE: 11-13) 

10 min aerobic exercise 

including walking, cycling, 

arm ergo or swimming  

(RPE: 11-13) 

10 min aerobic exercise 

including walking, cycling, 

arm ergo or swimming (RPE: 

11-13) 

Stretches Active SLR 

Hip flexor 

Child’s pose 

Lumbar rotation to both sides 

(2 x 15 sec) 

 

Active SLR 

Hip flexor 

Child’s pose 

Lumbar rotation to both sides 

(2 x 20 sec) 

Active SLR 

Hip flexor 

Child’s pose 

Lumbar rotations to both 

sides 

(3 x 20 sec) 

Active SLR 

Hip flexor 

Child’s pose 

Lumbar rotations to both 

sides 

(3 x 30 sec) 

 

Strength and 

endurance 

Pelvic Bridges 

Heel Slides 

Four-Point Kneeling with 

Active Shoulder Flexion 

Side Bridge on Knees 

Prone Lumbar Hyper-

extension (thorax lift only) 

(2 x 10 reps/sec) (30 sec rest 

between sets) 

Pelvic Bridges 

Heel Slides 

Four-Point Kneeling with 

Active Shoulder Flexion 

Side Bridge on Knees 

Prone Lumbar Hyper-

extension (thorax lift only) 

(2 x 15 reps/sec) (30 second 

rest between sets) 

Single Leg Pelvic Bridges 

(2 x 10 reps) 

Bicycle Kicks 

(2 x 10 reps) 

Four-Point Kneeling with 

Alternative Shoulder Flexion 

and Hip Extension 

(2 x 15 reps) 

Side Bridge 

(2 x 15 sec) 

Prone Back Extension with 

Arms & Legs Lift 

(2 x 8-10 reps) (30 sec rest 

between sets) 

 

Single Leg Pelvic Bridges 

(2 x 15 reps) 

Bicycle Kicks (15 reps, 2 sets) 

Four-Point Kneeling with 

Alterative Shoulder Flexion 

and Hip Extension (2 x 20 

reps) 

Side Bridge 

(2 x 20 sec) 

Prone Back Extension with 

Arms & Legs Lift 

(2 x 10-12 reps) (30 sec rest 

between sets) 

 

Stretches Child’s pose 

(2 x 15 sec hold) 

Child’s pose 

(2 x 20 sec hold) 

Child’s pose 

(3 x 20 sec hold) 

Child’s pose 

(3 x 30 sec hold) 
 

 

 

 
Table 2. Demographics of participants 

Group N Male 

(n) 

Female 

(n) 

Age 

(mean) 

Standard 

deviation 

HG 10 6 4 39.7 (18.0) 18.0 

CG 10 5 5 31.9 (12.5) 12.5 

Total 20 11 9 35.8 (15.6) 15.6 

HG, Home-based exercise group; CG, Control group 

 

 

Table 3. Session compliance for Home-based exercise group (n=10) 

Week 
Number of 

sessions 
Mean Median 

Standard 

deviation 
P-value 

Week 1 25 2.5 2.0 1.0 0.21 

Week 2 24 2.4 2.0 0.8 0.14 

Week 3 22 2.2 2.0 1.0 0.85 

Week 4 22 2.2 2.0 1.2 0.71 

 

 



ORIGINAL RESEARCH                                                                                                                         
 

                                                                                                                                                                
 

3  SAJSM VOL.  30 NO. 1 2018 

 

Intervention 

The HG received an exercise programme and were requested 

to perform the exercises three times a week for four weeks. 

The HG participants received one explanation and 

demonstration of the exercises and a printed copy of the 

exercise programme (with written instructions and pictures). 

The CG participants took part in all the testing procedures, 

but they did not receive any intervention other than the advice 

to rest. Both groups provided feedback (via SMS or email) on 

a weekly basis regarding their VASP.  

The current study utilised aerobic warm-up exercises, static 

stretches and resistance exercises from previous research 

studies (Table 1). [14-19] The resistance exercises changed in 

Week Three and Week Four to allow for progression. Each 

week the exercises were also progressed by the researcher (as 

indicated in the programme) in terms of either repetitions, sets, 

duration, or type of exercise. The researcher also had to be 

satisfied that the participants were able tolerate the 

progressions   (based on weekly VASP feedback). 

 
Data analysis 

The research used descriptive statistics. Tests of normality 

(Shapiro-Wilk test) were conducted for each of the dependant 

variables. Based on the results of the Shapiro-Wilk test, non-

parametric statistical tests were performed, including the 

Mann-Whitney U test, Friedman test, and the Wilcoxon Signed 

Rank Test. The Mann-Whitney U test was used to test 

differences between two independent groups. The Friedman 

test was used to assess the 

participants at three or 

more points in time. The 

Wilcoxon Signed Rank test 

was used to assess 

participants on two 

occasions under two 

different conditions. 

Furthermore, inter-group 

and intra-group effect sizes 

were calculated using 

Cohen’s d formula. The 

level of confidence for 

statistical significance was 

set at 95% (p ≤ 0.05) and the 

level of clinical 

significance was set at a 

“large effect size” (d>0.8). 

 

Results 
As previously mentioned, 

the CG consisted of five 

males and five females and 

the HG consisted of six 

males and four females 

(Table 2). All 20 

participants who started 

the study completed it. The 

HG completed an average 

of 2.5±1 sessions in the first 

week, 2.4±0.8 sessions in 

the second week, 2.2±1 

sessions in the third week 

and 2.2±1.2 sessions in the 

final week of the 

intervention period. (Table 

3). 

At pretest the CG 

Oswestry score was 

15.4±10.5% (two outliers 

were present; however, 

they were included in the 

statistical analysis) and 

HG Oswestry score was 

Table 5. Oswestry LBP scores     

 
Mean (%) Median (%) Min (%) Max (%) 

Standard 

deviation 
95% CI 

Pre-Test Oswestry       

CG 15.4 12.0 10.0 40.0 10.5 7.9-22.9 

HG 
 

15.8 16.0 10.0 20.0 4.7 12.5-19.1 

Post-Test Oswestry       

CG 18.0 13.0 4.0 44.0 13.4 8.4-27.6 

HG 
 

8.0 8.0 0.0 14.0 3.8 5.3-10.7 

Four-week follow-up 

Oswestry 

      

CG 16.2 12.0 2.0 46.0 13.2 6.8-25.6 

HG 8.0 7.0 0.0 33.0 7.7 2.5-13.5 

LBP, Low back pain; Oswestry, Modified Oswestry LBP Disability Questionnaire; HG, Home-based exercise group; 

CG, Control group; CI, Confidence Interval; Min, Minimum; Max, Maximum 

 

Table 4. Individual sessions completed for Home-based exercise group (n=10) 

Participant number Week 
Total number of 

sessions 

 Week 1 Week 2 Week 3 Week 4  

Participant 1. 3 2 3 2 10 

Participant 2. 2 2 2 1 7 

Participant 3. 2 3 2 3 10 

Participant 4. 3 2 3 2 10 

Participant 5. 2 2 1 2 7 

Participant 6. 2 1 1 4 8 

Participant 7. 2 3 1 0 6 

Participant 8. 5 4 4 4 17 

Participant 9. 2 3 2 2 9 

Participant 10. 2 2 3 2 9 

 

 

Table 6. VASP scores 

 
Mean (%) Median (%) Min (%) Max (%) 

Standard 

deviation 
95% CI 

Pre-Test VASP       

CG 4.7 5 3 7 1.4 3.69-5.71 

HG 
 

4.2 4.5 1 7 1.8 2.90-5.50 

Post-Test VASP       

CG 4.6 3.5 2 8 2.4 2.87-6.33 

HG 
 

1.5 1 0 5 1.6 0.37-2.63 

Four-week follow-up 

VASP 

      

CG 4.0 3.5 2.0 9.0 2.3 2.35-5.65 

HG 1.1 1.0 0.0 3.0 1.1 0.31-1.89 

VASP, Visual Analog Scale for Pain; HG, Home-based exercise group; CG, Control group; CI, Confidence Interval; 

Min, Minimum; Max, Maximum 
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15.8±4.7%. The CG VASP was 4.7±1.4 cm and the HG VASP was 4.2±1.8 

cm. The corresponding post-test Oswestry scores were as follows: CG 

4.6±2.4% and HG 1.5±1.6%, while the VASP results were CG 4.6±2.4 cm 

and HG 1.5±1.6 cm. At the four-week follow-up the CG Oswestry score 

was 16.2±13.2% and the HG Oswestry score was 8.0±7.7%. The four-week 

follow-up VASP score for the CG was 4.0±2.3 cm and the HG VASP score 

at the four-week follow-up was 1.1±1.1 cm. The increase in Oswestry 

scores from the post-test to the four-week follow-up test could have been 

due to the non-compliance of the exercise programme post study. While 

not significant on a statistical level, “rest’ may have played a role in the 

reduction of Oswestry scores for the CG when comparing pretest to post-

test results. (Tables 5 and 6). 

Thus following the four-week, home-based exercise intervention, there 

were significant improvements in the Oswestry scores for the HG from the 

pre- to the post-test (p=0.005), as well as between the pretest and four-week 

follow-up test (p=0.021). No significant improvements were observed in 

the CG between the pre- and post-test (p=0.095) or between pretest and 

the four-week follow-up test (p=0.766) for Oswestry. Large effect sizes 

were observed in the HG for the Oswestry between pre- and post-test 

(d=1.8) and between the pretest and the four-week follow-up test (d=1.2). 

There was also a large effect size (d=1.0) when the HG was compared to 

the CG at post-test, and a medium effect size (d=0.8) at the four-week 

follow-up test (Tables 7 and 8). 

Significant improvements also occurred in the HG VASP from pre to 

post-test (p=0.011) and between the pretest and the four-week follow-up 

test (p=0.005). Large effect sizes were observed for the HG between the pre 

and the post-test (d=1.6) and between the pretest and the four-week 

follow-up test (d=2.1). There were also large effect sizes when comparing 

the CG to the HG at post-test (d=1.5) and between the two groups at the 

four-week follow-up test (d=1.6) (Tables 9 and 10).  

 

Discussion 
The current study investigated the effectiveness of home-based exercise in 

treating subacute LBP. The statistically significant improvements in both 

pain and functional ability reported following four weeks of home-based 

exercises for participants with subacute LBP were supported clinically by 

the large effect sizes. In addition, these benefits lasted for at least four 

weeks after the conclusion of the intervention period, as confirmed by the 

follow-up test. Thus it may be deduced that the home-based exercise 

programme was a clinically beneficial treatment in the short term (i.e. over 

eight weeks) for subacute LBP. This may provide an effective alternative 

treatment for subacute LBP patients who cannot afford or struggle to 

access supervised rehabilitation.  

In accordance with previous studies, the intervention programme was 

designed to strengthen the abdominals, paraspinal muscles, gluteal 

muscles, hamstrings and multifidi as well as to stretch the erector spinae, 

hamstrings, hip flexors and quadratus lumborum muscles. [14-19]  

The current study used a four-week intervention period which 

compared favourably with that of other studies between four and eight 

weeks long. [18,19] This study requested that the patients perform the 

exercises three times per week. This compared favourably with previous 

studies that implemented exercise programmes between two and five 

times a week. [18,19] Although the compliance of the participants in the 

current study was favourable, full adherence to the requests of three 

sessions a week were not followed by all the participants as indicated in 

Table 4.   

The hypothesis behind the programme was that by stabilising the pelvic 

and lumbar region through the implementation of strength exercises that

Table 7. Intra-group effect size for Oswestry LBP 

disability questionnaire 

Group Test 
Effect size 

(Cohen’s d) 

CG Pre 0.2 

 Post 
 

 Pre 0.0 

 Four-week follow-up 
 

HG Pre   1.8†† 

 Post 
 

 Pre   1.2†† 

 Four-week follow-up 
†† indicates large effect size (d>0.8).  

LBP, Low back pain; HG, Home-based exercise group; CG, 

Control group.  

 

Table 8. Inter-group comparison for the Oswestry LBP 

disability questionnaire (%) 

Group Test P-value 
Effect size 

(Cohen’s d) 

CG vs HG Pre-test 0.320  

 Post-test  0.022*  1.0†† 

 Four-week 

follow-up 

0.081 0.8† 

* indicates statistically significant difference (p≤0.05);  
† indicates medium effect size (d>0.5); †† indicates large effect 

size (d>0.8). 

LBP, Low back pain; HG, Home-based exercise group; CG, 

Control group.  

 

Table 9. Intra-group effect sizes for VASP 

Group Test 
Effect size 

(Cohen’s d) 

CG Pre 0.1 

  Post 
 

 Pre 0.4 

  Four-week follow-up 
 

HG Pre   1.6†† 

  Post 
 

 Pre   2.1†† 

  Four-week follow-up 
†† indicates large effect size (d>0.8).  

VASP, Visual Analog Scale for Pain; HG, Home-based 

exercise group; CG, Control group.  

 

Table 10. Inter-group effect sizes for VASP 

Group Test P-value 
Effect size 

(Cohen’s d) 

CG vs HG Pre-test    0.563  

 Post-test  0.003* 1.5†† 

 Four-week 

follow-up 

 0.002* 1.6†† 

* indicates statistically significant difference (p≤0.05);  
†† indicates large effect size (d>0.8). 

VASP, Visual Analog Scale for Pain; HG, Home-based 

exercise group; CG, Control group.  
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focused on the transverse abdominis, multifidus, hamstrings, 

gluteal muscles and back extensors pain would decrease, and 

functional ability improve. Furthermore, by combining 

strength exercises with flexibility that focused on stretching 

and mobilising the erector spinae, hamstrings, hip flexors and 

quadratus lumborum muscles, a more successful result would 

be achieved. The aerobic component of the programme was 

implemented for a warm-up, as well as to improve lower limb 

and pelvic stability dynamically.  

 
Limitations 

Numerous limitations are present in the current study such as, 

the small sample size, absence of a long-term follow-up 

assessment, the reduced accuracy of extrapolating the data to 

rural communities in South Africa, lack of education regarding 

spinal care and correct posture [20], lack of psychological 

consideration and treatment [21], and levels of activity and 

fitness prior to the study. The reasoning for over- or under-

compliance towards the home programme was also not 

requested.  

In future studies, researchers should attempt to determine 

the effects of a longer intervention period, as well as to monitor 

the longer-term benefits (six months to two years) exercise has 

on reducing subacute low back pain. Monitoring the 

recurrence of low back pain will be beneficial to fully 

understanding the prolonged effects exercise rehabilitation 

has on low back pain.  It will be useful if future research also 

investigates the effects of exercise on subacute low back pain 

in different age groups, different socio-economic backgrounds 

and work environments (e.g. blue- vs. white-collar workers). 

Furthermore, future studies should look at the prevalence of 

low back pain in rural settings, as well as approaching low 

back pain from a multidimensional perspective where the 

following factors are taken into consideration: modifiable 

(emotions, behaviours, loading demands, lifestyles etc.), non-

modifiable (social, economic, culture, history and genetics), 

neuroimmune, endocrine and comorbidity health factors [22]. 

 

Conclusion 
The results of the present study confirmed that a four-week 

home-based exercise programme is effective in improving 

function and reducing pain in patients with subacute LBP. 

However, since the study was limited by a small sample size, 

future studies using larger samples are needed to confirm the 

present study’s findings.  
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