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Introduction
Chronic pain is a complex condition that is burdensome at an 

individual and societal level. It impacts approximately 20% of the global 
population with significant mobility restrictions, emotional distress, 
social isolation and financial difficulty [1]. The impact on society is 
significant with health care expenses and lost productivity costing 
European economies over 200 billion dollars and the US economy 635 
billion dollars each year. Reaffirmed by The Global Burden of Disease 
study 2016 which highlighted high prevalence of pain and pain-related 
comorbidities as a significant source of disability and disease burden 
globally. Chronic pain populations are heterogeneous and this presents 
many challenges to patients, clinicians, clinical researchers and policy 
makers to design healthcare services that can meet the complex 
demands. Chronic pain prevalence and incidence varies by gender, 
biological sex and other social determinants. Epidemiological studies 
show older women, people from lower socioeconomic backgrounds 
and those with physical and psychological comorbidities are more likely 
to be at risk of long-term chronic pain [2]. Aging population means 
the risk of long-term chronic pain management is ever increasing 
due to increased exposure to comorbidities. These statistics are 
further impacted by changes to the global migratory patterns between 
developed, emerging and developing countries. Lack of government 
policy, inadequate resources precluding the formation of chronic pain 
clinics and limited access to effective treatments lead to inadequate 
management of chronic pain in low-income countries. Overcoming 
this disparity required focus on education of health care professionals, 
building research capacity, addressing cultural beliefs and stigmas 
related to pain and increasing availability of pharmacological therapies 
and medical devices. In high-income countries, migratory patterns 

change, making the eminent tracking of changes in prevalence and 
incidence of those with chronic pain challenging. The UK experienced 
high levels of total long-term immigration estimated at 1.1 million 
in 2022 [3]. Of the 10 million people in the UK born overseas, 
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of pharmacological regimens doubling from 3.01 billion defined daily 
doses each year to 7.35 billion defined daily doses between 2001 and 
2013. Increases in opioid addiction and vulnerabilities to overdosing 
have led to increased global mortality rising to approximately 350,000 
deaths per annum. Therefore, non-pharmacological techniques have 
become more attractive to all stakeholders. Non-pharmacological 
treatments for chronic pain can be categorised into two primary 
categories of medical devices and complex or combination treatments.  
Medical devices for chronic pain management in particular are based 
upon gate-control theory proposed by Melzack and Wall, especially 
for those applying Neuro-modulation principles. Stimulation of both 
peripheral and central nervous somatosensory fibres may attribute 
to inhibiting chronic pain.  One of the first medical devices used for 
chronic pain management are those used for spinal cord stimulation.

Methodology
A systematic methodology was developed, peer reviewed and 

published in Prospero. The systematic methodology included an 
eligibility criterion and the use of statistical method to evaluated 
pooled mean differences along with 95% confidence intervals. The 
search strategy used key words of medical device, pain management 
devices, chronic pain, lower back pain, back pain, leg pain and chronic 
pelvic pain using Science direct, PubMed, Web of Science, Prospero, 
Medline, Embase, PorQuest and ClinicalTrials.gov. All clinical trials, 
epidemiology and mixed methods studies that reported the use of 
medical devices for non-cancer chronic pain management published 
between the 1st of January 1990 and the 30th of April 2022 were included 
[5]. Commentaries, editorials and opinions were excluded along-side 
of all publications published in any other language than English. All 
studies included a population of patients with non-cancer chronic 
pain that were considered to use medical devices. The data extraction 
methodology was developed based on a study specific extraction 
template that included detailed information such as geographical 
location, age, sex, pain type, interventions and key statistical indicators 
such as interventions, measures of tool and numeric results. An 
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clinical areas, the lack of gender parity is a concern to evaluate clinical 
efficacy and effectiveness. Equally, physiological differences between 
genders play a role in reporting pain inference and intensity which is an 
indicator for patient reported and health reported outcomes that impact 
cost efficiency. Of the pooled studies, 4 were conducted in Korea and 1 
each in Canada and Turkey [13]. The identified heterogeneity was not 
influenced by geographical location although there may be an indirect 
link due to differences in clinical practice. An awareness of variations 
in pain thresholds and disparities in responses to pain treatment 
amongst different ethnicities remains important although these details 
were not reported within the identified studies [14].It is evident, there 
is a need for robust clinical trials to better assess medical devices where 
the findings can be generalizable as indicated by the sensitivity analysis. 
The pooled sample of studies mostly used descriptive statistics and 
causal inferences were often not reported. This further purport the self-
reported bias could have a difference between the true values versus the 
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