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chronic pain at the time of enrollment. As many of the patients had 
exhausted other available treatments for chronic pain, this may reflect 
the progression of chronicity of pain, in which a focal pain often 
gradually progresses into diffuse pain in part due to the development 
of central sensitization [36].

Pre- Vs. Post- Physical Functional Tests

Following LLWPRP, participants showed a statistically significant 
improvement in physical functionality in all tests (summarized in 
Table 1), including functional reach (p=0.001), peg board test (p<0.001 
for both left and right sides), sit-to-stand test (p<0.001) and six-min-
walk (p=0.022) (Table 1).

Pre- Vs. Post- Psychosocial Outcome Measurements

The results of psychosocial outcome measurements are summarized 
in Tables 2 to 4. 

Following LLWPRP, participants showed significant reduction 
in depression (PHQ-9, p<0.001), anxiety (GAD-7, p<0.001), and risk 
of opioid misuse (SOAPP, p=0.005) (Table 2). Participants showed 
improvement in both CPAQ survey subcategories, willingness to 
engage in activities regardless of pain (p<0.001) and pain acceptance 
(p<0.001). 

The S-TOPS questionnaire indicated significant improvement 
in multiple quality of life factors (Table 3). Specific improvements 
included patients’ perceptions in 1) physical health (p=0.029), 2) 
pain problem (p=0.001), 3) social and recreational activity (p<0.001), 
4) treatment satisfaction and expectations (p=0.001), 5) healthcare 
satisfaction (p=0.001), and 6) ability to work (p=0.024).  

Participants showed slight but significant improvement in sleep 
quality as measured by the MOS Sleep Scale (pre 27.19±0.93 vs. post 
29.94±0.97 (maximal score 53), p=0.001). Participants also showed 
improvement in Oswestry Disability Index (pre 23.78±0.69 vs. post 

20.62±0.89 (maximal score 50), p<0.001) and Oswestry Neck Disability 
Score (pre 22.60±0.743 vs. post 19.88±1.01 (restricted to patients whose 
pain involved the neck and upper body, n=61; maximal score 53), 
p=0.002).

Correlations between Outcome Measurements

Correlations between functional test and questionnaire results 
were evaluated before and after LLWPRP. Although there are slight 
differences between pre-LLWPRP and post-LLWPRP, the general 
trends are similar. We found that many parameters were significantly 
correlated with each other (Table 4). Multiple strong correlations 
were noted between functional assessments. Particularly sit-to-stand 
was significantly correlated with all other functional tests both before 
and after the LLWPRP.  For many functional tests, increased physical 
functioning negatively correlated with the Oswestry Disability Index 
score both pre- and post-LLWPRP. 

Depression (PHQ-9) was positively correlated with anxiety (GAD-
7), and both were strongly correlated with multiple other measures.  
Specifically, levels of depression and anxiety were positively correlated 
with the risk of opioid misuse per SOAPP, worsened sleep quality 
(MOS), Oswestry Disability Index score, and how much pain gets in 
the way of participant’s social activities (per S-TOPS sub-item), while 
negatively correlated with pain acceptance and willingness to engage 
in activities score per CPAQ and perception of physical health per 
S-TOPS sub-item. Interestingly, levels of depression and anxiety was 
associated with treatment satisfaction and expectation before, but not 
after, LLWPRP. 

Risk of opioid misuse per SOAPP was found to have a strong positive 
correlation with depression, anxiety, perceived social and recreational 
activity (S-TOPS sub-item), and Oswestry Disability Index score. 

Both chronic pain acceptance and willingness to engage in activities 
(CPAQ sub-items) were negatively associated with depression and 
anxiety and positively correlated with perception of physical health 

Functional test Pre-LLW (Mean ± SEM) Post-LLW (Mean ± SEM) P value (paired t-test)
Functional reach

(inches)
5.53 ± 0.82 3.86 ± 0.61 0.001*

Peg board left
(inches)

387.03 ± 17.26 463.18 ± 18.64 <0.001*

Peg board right
(inches)

406.42 ± 18.071 510.39 ± 21.293 <0.001*

Sit-to-stand
(number of repetitions)

6.95 ± 0.35 9.08 ± 0.39 <0.001*

Six-min-walk
(feet)

859.98 ± 48.38 961.99 ± 51.24 0.022*

*Indicates significant difference when comparing pre-LLW and post-LLW scores

Table 1: Pre- vs. post- physical functional tests.

Psychosocial outcome questionnaire Pre-LLW (Mean ± SEM) Post-LLW (Mean ± SEM) P value (paired t-test)
PHQ-9
(0-27)a 12.48 ± 0.77 9.73 ± 0.66 <0.001*

GAD-7
(0-21) 9.01 ± 0.67 7.04 ± 0.58 <0.001*

SOAPP
(0-20) 4.51 ± 0.37
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listed several causes of their pain that could not be easily classified into 
one category. Due to that participants could be seen by other physicians, 

https://dx.doi.org/10.1097%2Fj.pain.0000000000000160
https://doi.org/10.1016/j.jpain.2016.03.001
https://doi.org/10.1016/j.jpain.2016.03.001
https://doi.org/10.1016/j.jpain.2012.03.009
https://doi.org/10.1016/j.jpain.2012.03.009
doi: 10.1097/MJT.0b013e3181ed83a0
doi: 10.1097/MJT.0b013e3181ed83a0
http://smj.sma.org.sg/5305/5305ra1.pdf
http://smj.sma.org.sg/5305/5305ra1.pdf
https://doi.org/10.1016/j.pain.2013.09.009
https://doi.org/10.1016/j.pain.2013.09.009
https://www.cdc.gov/drugoverdose/pdf/pubs/2018-cdc-drug-surveillance-report.pdf.
https://www.cdc.gov/drugoverdose/pdf/pubs/2018-cdc-drug-surveillance-report.pdf.
https://www.cdc.gov/drugoverdose/pdf/pubs/2018-cdc-drug-surveillance-report.pdf.
https://doi.org/10.1016/S0304-3959(97)00196-6
https://doi.org/10.1016/S0304-3959(97)00196-6
https://doi.org/10.7326/M14-2559
https://doi.org/10.7326/M14-2559
https://doi.org/10.7326/M14-2559
https://doi.org/10.1590/0104-1169.3492.2453
https://doi.org/10.1590/0104-1169.3492.2453
https://doi.org/10.1590/0104-1169.3492.2453
https://doi.org/10.1177%2F0091217418791447
https://doi.org/10.1177%2F0091217418791447
https://doi.org/10.1177%2F0091217418791447
https://doi.org/10.1097/AJP.0000000000000549
https://doi.org/10.1097/AJP.0000000000000549
https://doi.org/10.1097/AJP.0000000000000549
https://doi.org/10.1016/S0885-3924(00)00177-9
https://doi.org/10.1016/S0885-3924(00)00177-9
https://doi.org/10.1016/S0885-3924(00)00177-9
https://doi.org/10.1111/pme.12594
https://doi.org/10.1111/pme.12594
https://doi.org/10.1111/pme.12594
https://doi.org/10.1590/0104-1169.3492.2453
https://doi.org/10.1590/0104-1169.3492.2453
https://search.informit.org/doi/abs/10.3316/INFORMIT.545561433272993
https://search.informit.org/doi/abs/10.3316/INFORMIT.545561433272993
https://doi.org/10.1097/AJP.0000000000000425
https://doi.org/10.1097/AJP.0000000000000425
https://doi.org/10.1186/s13643-019-1044-2
https://doi.org/10.1186/s13643-019-1044-2
https://doi.org/10.1186/s13643-019-1044-2
https://doi.org/10.1093/pm/pnw073
https://doi.org/10.1093/pm/pnw073
https://doi.org/10.1093/pm/pnw073
https://doi.org/10.1093/pm/pnw073
http://www.ochsnerjournal.org/content/17/2/173.abstract
http://www.ochsnerjournal.org/content/17/2/173.abstract
https://doi.org/10.1016/j.mcna.2015.08.007
https://doi.org/10.1016/j.mcna.2015.08.007
https://doi.org/10.1007/s00296-016-3481-8
https://doi.org/10.1007/s00296-016-3481-8
https://doi.org/10.1111/j.1532-5415.1992.tb02068.x
https://doi.org/10.1111/j.1532-5415.1992.tb02068.x
https://doi.org/10.1080/02701367.1999.10608028
https://doi.org/10.1080/02701367.1999.10608028
https://doi.org/10.1080/02701367.1999.10608028
https://doi.org/10.1016/j.mcna.2015.08.007
https://doi.org/10.1016/j.mcna.2015.08.007
https://doi.org/10.1016/j.jad.2012.08.017
https://doi.org/10.1016/j.jad.2012.08.017
doi:10.1001/archinte.166.10.1092
doi:10.1001/archinte.166.10.1092
https://doi.org/10.1016/j.jpainsymman.2006.03.010
https://doi.org/10.1016/j.jpainsymman.2006.03.010
https://doi.org/10.1016/j.jpainsymman.2006.03.010
https://dx.doi.org/10.3344%2Fkjp.2019.32.1.22
https://dx.doi.org/10.3344%2Fkjp.2019.32.1.22
https://doi.org/10.1016/j.pain.2012.03.010
https://doi.org/10.1016/j.pain.2012.03.010
https://doi.org/10.1016/j.pain.2012.03.010
https://doi.org/10.1016/j.pain.2012.03.010
https://doi.org/10.1016/j.sleep.2008.06.003
https://doi.org/10.1016/j.sleep.2008.06.003
https://doi.org/10.1016/j.sleep.2008.06.003
https://doi.org/10.1016/j.sleep.2004.07.006
https://doi.org/10.1016/j.sleep.2004.07.006
https://books.google.co.in/books?hl=en&lr=&id=Wy3dyI_lyb4C&oi=fnd&pg=PR19&dq=Hays,+R.D.+and+A.L.+Stewart,+Sleep+measures,+in+Measuring+functioning+and+well-being:+The+Medical+Outcomes+Study+approach,+A.L.+Stewart+and+J.E.+Ware,+Editors.+1992,+Duke+University+Press:+Durham,+NC.+p.+235-259.&ots=EuwkEqcE6D&sig=ReoRojfu1mo497udLSC6O90MPdI&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=Wy3dyI_lyb4C&oi=fnd&pg=PR19&dq=Hays,+R.D.+and+A.L.+Stewart,+Sleep+measures,+in+Measuring+functioning+and+well-being:+The+Medical+Outcomes+Study+approach,+A.L.+Stewart+and+J.E.+Ware,+Editors.+1992,+Duke+University+Press:+Durham,+NC.+p.+235-259.&ots=EuwkEqcE6D&sig=ReoRojfu1mo497udLSC6O90MPdI&redir_esc=y#v=onepage&q&f=false
https://journals.lww.com/spinejournal/Abstract/2000/11150/The_Oswestry_Disability_Index.17.aspx
https://journals.lww.com/spinejournal/Abstract/2000/11150/The_Oswestry_Disability_Index.17.aspx
https://psycnet.apa.org/record/2018-23295-001
https://psycnet.apa.org/record/2018-23295-001
https://doi.org/10.1016/j.berh.2011.02.005
https://doi.org/10.1016/j.berh.2011.02.005
https://doi.org/10.1111/pme.12107
https://doi.org/10.1111/pme.12107
https://doi.org/10.1111/pme.12107
https://doi.org/10.1002/da.22099
https://doi.org/10.1002/da.22099
https://doi.org/10.1002/da.22099


https://psycnet.apa.org/doi/10.1037/0022-006X.57.3.414
https://psycnet.apa.org/doi/10.1037/0022-006X.57.3.414
https://psycnet.apa.org/doi/10.1037/a0027156
https://psycnet.apa.org/doi/10.1037/a0027156
https://psycnet.apa.org/doi/10.1037/a0027156
https://doi.org/10.1177%2F0193945915615869
https://doi.org/10.1177%2F0193945915615869
doi: 10.1016/j.pain.2004.09.012
doi: 10.1016/j.pain.2004.09.012

	Title
	Corresponding author
	Abstract



