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Abstract: (1) Objectives: This study aimed to evaluate the effectiveness of combining manual therapy with inclined 
board standing on pain reduction, physical function, and quality of life in patients with low back pain. (2) Methods: 
A single-centred, parallel-group, observer-blind randomized controlled trial was conducted at the Agile 
Rehabilitation Complex, Bahawalpur, Pakistan. Fifty patients with non-specific mechanical low back pain were 
randomized into two groups, with 44 completing the study. Group 1 received manual therapy combined with inclined 
board standing, while Group 2 engaged only in inclined board standing sessions. Primary outcomes were measured 
using the Numeric Pain Rating Scale (NPRS), Oswestry Disability Index (ODI), and SF-12 (Physical Component 
Summary). (3) Results: Significant improvements were observed in NPRS, ODI, and SF-12 scores, with p-values < 
0.0001 and large effect sizes. The intervention group demonstrated greater improvements in pain intensity, 
functional outcomes, and quality of life compared to the control group. (4) Conclusions: Integrating inclined board 
standing with manual therapy significantly enhances treatment outcomes for low back pain, offering a promising 
approach to managing this condition. 

Keywords: Inclined Board Standing, Low Back Pain, Manual Therapy, NPRS, ODI, Quality of Life 

Article History:         Received: 07 August-  2024;            Accepted: 20 August- 2024;              Published/Available Online: 30 August- 2024 

1. Introduction    

Individuals of all ages and backgrounds experience low back pain (LBP), a common musculoskeletal 
condition with significant socioeconomic implications worldwide (Hoy et al., 2014). Its care is complicated 
and difficult because to its complex etiology, which frequently incorporates biomechanical, psychological, 
and lifestyle aspects (Hartvigsen et al., 2018). Of all the treatment approaches, manual therapy and exercise 
interventions have received significant interest due to their potential effectiveness in reducing the symptoms 
of low back pain (LBP) and enhancing the quality of life (QOL) of patients (Rubinstein et al., 2010, da Silva, 
2022). Low back pain was of two types such as mechanical (non-specific) and non-mechanical (specific) 
(Chenot et al., 2017). Back pain originating from the spine, intervertebral disks, or surrounding soft tissues is 
referred to as mechanical low back pain due to alter mechanics of the body. This encompasses spinal 
compression fractures, lumbar spondylosis, spondylolisthesis, spondylolysis, disk herniation, and acute or 
chronic traumatic injury (Manfrè and Van Goethem, 2020). Chronic mechanical low back pain is frequently 
a result of overuse or repetitive damage, and it frequently develops as a secondary injury at work (Balagué et 
al., 2012, Hoy et al., 2010). Globally, there were 568.4 million cases of low back pain in 2019, and the age-
standardized point prevalence estimate was 6972.5 cases per 100,000 people. From 1990 to 2019, there was 
a little decline of -0.164% in this value (Chen et al., 2022).  

A variety of manual therapy procedures, including mobilization, soft tissue mobilization, and spinal 
manipulation (Rubinstein et al., 2019), are used with the goal of improving musculoskeletal function and 
reducing pain (Chenot et al., 2017). Numerous studies have demonstrated its effectiveness in addressing 
LBP, with data indicating to improvements in pain, disability, and quality of life (Chenot et al., 2017, Manfrè 
and Van Goethem, 2020). In addition to manual therapy, exercise-based therapies have become essential 
treatments for lower back pain (LBP). These interventions emphasize postural training, strengthening, and 
flexibility to improve functional capacity and reduce pain-related limitation (Hoy et al., 2014, Beattie and 
Nelson, 2006). 

In order to support conventional manual therapy and exercise programs for the management of low back 
pain, there has been an increasing amount of interest in investigating new strategies in recent years (Qaseem 
et al., 2017). An example of one such method is inclined board standing, which is standing on an inclined 
board that has been carefully created to provide regulated spinal alignment and calf stretch (Chen et al., 
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2022). Suggested advantages of inclined board standing include decompressing spinal structures, enhancing 
circulation, and enabling neuromuscular re-education (Gross et al., 2015). 

Physical function, which encompasses the ability to perform daily activities and participate in occupational 
and recreational tasks, is often impaired in LBP patients (Airaksinen et al., 2006). Interventions that enhance 
physical function are essential for restoring independence and improving quality of life. Manual therapy can 
enhance joint mobility and muscle function, while inclined board standing can improve flexibility and 
postural control (Ferreira et al., 2013, Shamsi et al., 2020).  

Quality of life (QoL) is a broad construct that includes physical, psychological, and social well-being. LBP 
negatively impacts QoL by limiting physical activity, causing emotional distress, and reducing social 
interactions (Costa et al., 2009). Effective interventions aim to improve all dimensions of QoL. By reducing 
pain and enhancing physical function, manual therapy and inclined board standing can contribute to better 
QoL in LBP patients (Dagenais et al., 2010, Marcos, 2020).  

Although inclined board standing and manual therapy are considered effective therapies for the management 
of lower back pain, there is an absence of comparison studies to determine how successful each is in 
enhancing quality of life. Comprehending the relative effectiveness of various therapies is essential for 
improving patient care pathways and guiding evidence-based treatment decisions. Therefore, the purpose of 
this study is to conduct a thorough comparative analysis in order to determine the impact of manual therapy 
and inclined board standing therapies on the improvement of QOL in patients with LBP. Incline board 
standing is innovative treatment in the growing field of therapies for the management of the low back pain.  

2. Materials and Methods   

Sample Size: A total of 44 participants suffering from low back pain were recruited for this study at Physical 
Department of Agile Institute of Rehabilitation Sciences Bahawalpur.  

Study design: A randomized controlled trial design with parallel group allocation was used in this study. 
Using computer-generated randomization, participants who met the inclusion criteria were randomized at 
random to either Treatment Group A or Treatment Group B. 

Inclusion Criteria: 

1. Individuals aged 18 to 65 years. 

2. Diagnosed with chronic mechanical lower back pain lasting for at least 3 months and NPRS grading 
was >3. 

3. Willingness to follow the intervention procedure and take part in the study for 3 months  

Exclusion Criteria: 

1. Presence of specific spinal morbidities such as vertebral fracture, spinal tumor, infection, or 
inflammatory disorder such as osteomylitis, pot’s disease etc.  

2. Spinal surgery within the previous 6 months. 

3. Past medical history of major neurological disorders or other systemic illnesses that impact the 
musculoskeletal system. 

4. Pregnancy or intending to get pregnancy during the study period. 

5. Concurrent enrollment in clinical trials or other rehabilitation programs for the treatment of low back 
pain. 

Independent Variables: 

1. Manual Therapy Intervention 

2. Passive Stretching of Hip Abductors  

3. Inclined Board Standing  

Dependent Variables: 
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1. Quality of Life (QOL) improvement measured by physical component summary of SF-12 
Questionnaire and functional level measured by the ODI Questionnaire.  

2. Pain intensity (mild, moderate and severe) measured by numeric pain rating scale  

Data Collection Procedure: Baseline data was carried out to gather the participant's demographics and 
baseline measures of pain intensity and quality of life. Over the course of two weeks, individuals received 
the allocated treatments after completing their baseline evaluations. Using the NPRS (pain intensity such as 
mild, moderate and severe) and SF-12 (physical component summary measure the patient’s Quality of life), 
post-intervention assessment was carried out as soon as the intervention period ended to measure changes in 
pain intensity and quality of life.  

Treatment Group 1 (n = 22 participants): A licensed physical therapist adopted established methods to 
give manual therapy intervention and passive stretching of the hip abductors to participants assigned to 
Treatment Group 1. 

Treatment Group 2 (n = 22 participants): Participants allocated to Treatment Group B received inclined 
board standing exercise supervised by qualified physical therapist for 01 minute / 3 times a day over a period 
of 2 weeks. 

Treatment Group 1 (Manual Therapy Intervention): 

Participants receive a session of manual therapy focused on spinal mobilization techniques, which include 
passive accessory joint movements and gentle oscillatory movements aimed at improving spinal segmental 
mobility and reduce the pain. Along with the manual therapy passive stretching of the hip abductors muscles, 
holding for the 20-30 seconds.  

2-Month Follow-Up (Treatment Group 1):  

Treatment Group A participants undergo follow-up sessions with manual therapy techniques, passive 
stretching exercises for hip lateral rotators, and reinforcement of home exercise program adherence. 

Treatment Group 2 (Inclined Board Standing Intervention): 

Treatment Group 2 participants participated in six sessions of inclined board standing for two weeks. They 
stood on a specially designed board at a 45-degree angle, with their feet on the board and heels on the 
ground, maintaining a relaxed upright posture. The sessions lasted for one minute each. 

2-Month Follow-Up (Treatment Group 2):  

Participants in Treatment Group 2 do not receive any additional interventions during the follow-up period. 
However, they are encouraged to continue with regular physical activity and exercise as tolerated. 

Data Analysis:  

The study used descriptive statistics to summarize demographics and baseline measurements, comparing 
treatment groups-A and B using inferential statistics. Changes in QOL and pain intensity were analyzed 
using repeated measures ANOVA, with statistical significance set at p < 0.05. 

3. Results 

The study involved 44 individuals, aged 30-14, divided into two groups: one received manual therapy and 
inclined board standing (SP+IBS), and the other received inclined board standing. Results showed that 
Group 1 participants experienced significant improvement in pain intensity, functional outcomes, and quality 
of life compared to Group 2. 

Table 1:  Demographic details of 44 observations, including gender, age and marital status (MS) were 
collected across two studied groups (G1 and G2). All participants underwent pre, post, and follow-up 
interventions. 

Variable Category G1 G2 
Gender Female 12 18 

Male 10 4 
Age 18-30 Years 8 13 
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31-42 Years 6 3 
43-54 Years 5 3 
55-65 Years 3 3 

MS 
  

Married 16 13 
Unmarried 6 9 

Table 1 

Univariate analysis: This study hypothesized that the inclined board standing (IBCS) when added with 
manual therapy (MT) treatment showed significant reduction in lower back pain. This study tested this 
hypothesis on the basis of two sources of variation, one was the groups (G1 and G2) and other was stages of 
intervention (pre, post and follow-Up). Numeric pain rating scale (NPRS) varied significantly (p-value 
<.0001) between three stages showing 68% (Eta2 = 0.68) contribution in the variation (Table 2). Between 
two groups, NPRS was significantly (p-value <.0001) different with Eta2 0.15.  Oswestry low back pain 
index (ODI), psychological (PCS) as well as mental component summaries showed the same pattern of 
variation as did NPRS. 

Table 2:  Analysis of variation in studied parameters during three stages (Pre, post and follow-up) of 
intervention in two groups (G1 and G2). 

Parameter SOV SS df MS F Sig. Eta2 

NPRS Stages 530.470 2 265.235 134.814 <.0001 0.68 
 Error 253.795 129 1.967    
 Groups 114.600 1 114.600 22.25 <.0001 0.15 
  Error 669.700 130 5.150       
ODI Stages 13408.505 2 6704.252 101.058 <.0001 0.61 
 Error 8557.958 129 66.341    
 Groups 3092 1 3092.3 21.3 <.0001 0.14 
 Error 18874 130 145.2     
PCS Stages 7082.303 2 3541.151 63.829 <.0001 0.5 
  Error 7156.788 129 55.479       
 Groups 2222 1 2222.2 24 <.0001 0.16 
  Error 12017 130 92.44       
MCS Stages 2481.355 2 1240.678 92.397 <.0001 0.59 
  Error 1732.176 129 13.428       
 Groups 73.41 1 73.41 2.31 0.131 0.02 
  Error 4140.12 130 31.85       

Table 2 

NRPS: Numeric pain rating scale; ODI: Oswestry low back pain index; PCS: Psychological component 
summary (SF-12); MCS: Mental component summary; SOV: Source of variation; SS: Sum of squares; df: 
degree of freedom; MS: Mean squares; Eta2: Proportion of contribution.   

The findings of ANOVA (Table 2) on the Numeric Pain Rating Scale (NPRS) and other three variables were 
extremely significant and provided insight into the differences in participants' pain levels at various 
measurement points. This suggests that there are notable variations in participants' NPRS scores among 
groups. This finding implies that there was a significant amount of variation in NPRS scores among the same 
participants over the three assessment intervals prior to, after treatment, and following follow-up. The 
robustness of the model is shown by the extremely significant p-values (<0.0001) for both analyses, which 
offer compelling evidence that refutes the null hypothesis. 

Honest Significant Difference (HSD) test: This study compared two groups (G1 and G2) with 66 
observations, examining 22 participants three times. The mean values of NPRS and ODI significantly 
reduced in G2 compared to G1, and psychological and mental component summaries increased in 
individuals of G1 who underwent inclined board calf stretch (IBCS) treatment. In a pair-wise comparison, 44 
individuals were examined at three stages (pre, post, and follow-up) of the intervention, and it was observed 
that NPRS, ODI, and PCS were significantly reduced from pre to post and from post to follow-up. The 
overall distribution pattern of groups was compared using box plots (Figure 1).  
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Figure 1: Univariate analysis of variation in numeric 
pain scale rating (a), ODI (b), PCS (c) and MCS (d) 
between two treatment groups (G1, G2) and stages (pre, 
post, follow-Up) of intervention as main effects 
The mean numeric pain rating score varied considerably 
among pre, post and follow- Up stages. The assumption 
of sphericity had been broken, according to Mauchly's 
Test of Sphericity: 2 (2) = 4.407, p >.110. There was a 
significant difference between the NPRS score at the 
first assessment and post interventional immediately 
after initial data collection and two months follow-up 
assessment according to post-hoc pairwise comparisons 
with HSD test after applying Bonferroni corrections.  
This research work infers from the ANOVA findings 
that there is a substantial relationship between time and 
pain as evaluated by the NPRS scale. 

                                              Figure 1 

It is crucial to note that at pre-intervention stage both groups G1 and G2 showed non-significant (p-value 
>.05) variation in all four dependent variables (NPRS, ODI, PCS and MCS). Two groups (G1 and G2) were 
not different in relation to NPRS, ODI, PCS and MCS before the application IBCS treatment (Table 3). 
However, following the application of IBCS treatment (post-intervention stage), individuals in G1 became 
significantly (p-value <.0001) different from those who did not receive IBCS treatment (G2) and this pattern 
persisted at the followUp stage.  For NPRS, post and followUp phases showed Eta2 values of 0.67 and 0.86 
respectively (Table 4). Specifically, individuals in G1 experienced a 35% lower NPRS at the post-
intervention stage compared to G2, and a 77% lower NPRS compared to G2 at the follow-up stage. 

Table 3: Univariate analysis of variation in four studied parameters at three stages (pre, post and follwUp 
intervention) under the influence of two treatments (Groups: G1 and G2) 

Parameters SOV df 
Pre-intervention Post-intervention followUp 
MS F Sig. MS F Sig. MS F Sig. 

NPRS 
 

Groups 1 0.09 0.21 0.64 48.09 85.7 <.0001 141.8 263 <.0001 
Error 42 0.42   0.56   0.54   

ODI 
 

Groups 1 0.09 0.00 0.95 786.2 36.1 <.0001 4702.8 261 <.0001 
Error 42 33.3   21.73   17.9   

PCS 
 

Groups 1 1.72 0.08 0.76 404.9 11.8 0.001 3625.2 177 <.0001 
Error 42 19.74   34.24   20.41   

MCS 
 

Groups 1 0.09 0.00 0.92 10.80 0.67 0.414 140.5 12 0.001 
Error 42 10.46   15.91   11.26   

Table 3 

Table 4: Mean comparison of two treatments of parameters (n = 22 for each mean) 

Stages Stats. Group NPRS ODI PCS MCS 

Pre-Intervention 
 

Mean±SD 
G1 7.82±0.66 44.55±5.7 25.39±4.73 36.38±4.13 
G2 7.73±0.63 44.45±5.85 24.99±4.13 36.47±1.96 

Eta2  0.005ns 0.00ns 0.002ns 0.00ns 
Post-Intervention 

 
 

Mean±SD 
G1 3.86±0.77 25.91±4.53 36.93±6.59 42.33±4.15 
G2 5.95±0.72 34.36±4.79 30.87±5 41.34±3.81 

Eta2  0.67*** 0.46*** 0.22** 0.016ns 
Follow-Up 

 
 

Mean±SD 
G1 1.09±0.87 9.6±2.79 52.2±3.99 48.83±3.33 
G2 4.68±0.57 30.27±5.31 34.05±4.99 45.26±3.38 

Eta2  0.86*** 0.86*** 0.81*** 0.23** 
Table 4 

SD: Standard deviation; *** significant at p-value <.0001, ns: non-significant 

The table 4, which shows changes in variables baseline, immediately treatment, and throughout the follow-
up period, presents the intervention's outcomes. With a comparable p-value of < 0.001, showing a very 
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significant improvement, the variable NPRS for Low Back Pain showed a substantial decrease in mean 
scores before and after the intervention. The follow-up period showed a continuation of this positive 
improvement, as indicated by Eta2 values in Table 5. Similarly, there was a noticeable improvement in 
NPRS after intervention with decreasing mean scores before and after the ICBS treatment from 7.88 prior to 
3.86 respectively at a significant p-value of <0.001. During the follow-up period, this positive shift persisted, 
as indicated by the Eta2-value of 0.86 (86% effect size) of ICBS treatment with p-value <.0001. Overall, 
according to NPRS, ODI, PCS and MCS measurements of low back pain, the results indicate that the 
intervention had a statistically significant (p-value <.0001) and long-lasting effects. 

Bivariate analysis: The study aimed to test the hypothesis that inclined board standing could reduce low 
back pain and improve health-related quality of life. A bivariate analysis was conducted, identifying 
significant associations among four dependent variables. The study included 44 observations divided into 
two groups (G1: red and G2: green). The data was analyzed using pair-wise plots, with the upper triangle 
showing the distribution of the four continuous dependent variables (NPRS, ODI, PCS, and MCS) and the 
lower triangle showing the direction of correlation. Decreased NPRS significantly enhanced PCS and MCS, 

indicating a negative correlation, while 
ODI increased with NPRS, indicating a 
positive correlation. Density plots and 
simple linear scatter plots were also used 
to analyze the data. Histograms of the 
studied variables were also observed 
(Figure 2).  

Figure 2: Bivariate analysis of variation 
of four parameters showing comparison 
(box plots) and correlation at upper 
triangle, distribution in the form of density 
plot at diagonal and scatter plots with 
smoothing along with histograms at lower 
triangle. 

 
                                                               Figure 2 

4. Discussion  

This randomized clinical trial, carried out within the Physical department of the Agile Rehabilitation 
Complex in Bahawalpur, Pakistan, has revealed the efficacy of two treatments in pain reduction and quality 
of life improvement, namely manual therapy and inclined board standing. The results of the ANOVA test 
show that the patients in the treatment group A (receiving manual therapy and passive stretching of hip 
lateral rotators) had a more significant reduction in pain and enhancement in the quality of life compared 
with the patients in the control group (inclined board standing). Although both of these groups demonstrated 
improvement over time, the results draw attention to the superiority of manual therapy over the other group 
in producing outstanding outcomes. ANOVA analysis of the data revealed a statistically significant effect of 
treatment group A (manual therapy) on the dependent variables with a calculated value of 22.25 and p-
value<0.0001. This inequality is an indication that the combined approach of manual therapy and inclined 
bed resting is significant in pain relief and enhancement of normal physiological functions. 

Patients in both groups showed progress throughout the treatment period. The findings of ANOVA 
demonstrated significant effects at the end of the intervention. "Stages" had a highly significant effect on the 
dependent variable, implying that the interventions had an influence on the outcomes measured, for instance, 
pain and quality of life. This is an indicator that the intervention was effective in creating the desired results 
since because different stages showed great development of the measured variables. 

A meta-analysis and a systematic review were conducted by Hidalgo B et al (2014)to synthesize the data 
from randomized controlled trials assessing the efficacy of manual therapy interventions (manual therapy 
means spinal manipulation, mobilization, and soft tissue therapy) for the treatment of chronic low back pain 
(Hidalgo et al., 2014). The study found that manual therapy resulted in a significant reduction in pain 
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intensity and improvements in outcome measures compared with different control methods. Subgroup 
analyses also showed that certain types of manual therapy techniques, such as spinal manipulation, were 
more efficient in alleviating pain. In sum, this research substantiated the effectiveness of manual therapy as 
part of the intervention for treating chronic low back pain with the help of conclusive evidence provided 
(Hidalgo et al., 2014).  

Another clinical randomized controlled trial assessed and compared the effects of manual therapy, including 
spinal manipulation and mobilization, with those exercise therapy including stretching and strengthening 
exercises in subacute low back pain. The treatment modalities have demonstrated that both manual therapy 
and exercise therapy (Saragiotto et al., 1996) resulted in a reduction in pain intensity and functional 
disability. However, at the end of the study, those who received manual therapy had greater pain intensity 
and disability scores changes than those who received exercise therapy. This work has shown that manual 
therapy as an early intervention can provide pain relief for low subacute back pain patients (Aure et al., 
2003).  

An update on systematic evaluations assessing the effectiveness of exercise and manual treatment for 
varying phases of nonspecific low back pain was presented by Hidalgo and their colleagues (Hidalgo et al., 
2014). Their results confirm manual therapy's efficacy as an intervention for low back pain by demonstrating 
its considerable influence at different phases of the health condition (Hidalgo et al., 2014). 

The significance of incorporating sub-classification techniques in randomized controlled trials (RCTs) 
assessing manual treatment and exercise therapy for non-specific persistent low back pain was highlighted 
by Fersum et al. (2010). This highlights the effectiveness of manual therapy in meeting the demands of 
certain patients and shows that customized treatments based on patient characteristics or subgroups might 
improve treatment outcomes (Fersum et al., 2010).  

5. Conclusion  

The study found that incorporating inclined board standing with manual therapy significantly improves 
treatment outcomes for low back pain. Participants in the intervention group showed significant 
improvements in pain intensity, functional outcomes, and quality of life compared to those receiving 
conventional physiotherapy alone. 

 

Research Implications: This study aims to improve low back pain management by analyzing the efficacy of 
manual therapy and inclined board standing interventions. It demonstrates their contribution to pain relief 
and improved function. The findings can guide clinicians and healthcare providers in making more informed 
decisions about LBP management. The research aims to provide novel insights and patient-centered 
approaches, contributing to the body of knowledge on LBP management. 

Limitations: The study's limitations include varying patient responses to therapy, potential impact of patient 
adherence and treatment length, and the study's sample size, which may limit its applicability to larger 
populations or longer-term consequences, despite the significant improvement in pain and QOL. 

Recommendations: Longitudinal studies are recommended to monitor the long-term effects of manual and 
inclined board standing therapies on individuals with low back pain. Dose-response relationships, 
mechanistic research, and subgroup studies are essential for understanding patient-specific characteristics. 
Implementation research will assess the feasibility of these treatments, while digital health and tele-
rehabilitation technologies should be explored for remote delivery. Cost-effectiveness analyses will provide 
insights into their financial effects. 

Practical Implications: This study evaluates the efficaciousness of inclined board standing and manual 
therapy as treatment options for the management of low back pain and the improvement of quality of life. It 
offers proof of their contribution to pain relief and enhanced functionality. The results can help health care 
providers choose the best therapy options for LBP patients.  
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