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Purpose: Recent redefinitions of pain emphasize the importance of the previously overlooked recurrent low back pain (LBP). 
Understanding the direct medical cost for recurrent LBP cases based on the cost per visit is crucial economically. We aimed to 
compare the cost per visit for LBP and recurrent LBP, including the impact of gender and type of medical service, estimating the 
approximate annual cost of recurrent LBP.
Patients and Methods: Data on LBP categorized according to ICD-10 codes (G54, G55, M45, M46, M47, M48, M49, M51, M53, 
and M54) from the Polish National Health Fund (NHF) and Opolskie Rehabilitation Center (OCR) were analyzed based on the 
recurrent state as outlined in the new chronic pain definition.
Results: In OCR, a recurrent LBP was confirmed for 22.78% of patients, of which 59.72% were female (p<0.001). The mean value of 
a single procedure for recurrent LBP was 110.56 EUR, it was significantly higher for males (135.35 EUR) than for females (92.94 EUR) 
(p=0.008). Recurrent LBP generated a higher cost per visit for medical services than LBP (p<0.001), except for physiotherapy. Notably, 
males had a higher cost per visit in inpatient admissions, while females had a significantly higher cost per visit in physiotherapy services for 
both LBP and recurrent LBP. Moreover, recurrent LBP generated a statistically higher cost per visit for medical services than non-recurrent 
cases, except for physiotherapy. The average annual cost of LBP-related medical services in Poland was €243,861,639.
Conclusion: Recurrent LBP accounts for 5% of total direct LBP costs and has a higher cost per visit than LBP, excluding 
physiotherapy services. Gender significantly affected per-visit costs, with males having more inpatient admissions and females 
utilizing more physiotherapy services for both LBP and recurrent LBP.
Keywords: cost analysis, recurrent low back pain, medical services, multidisciplinary care, biopsychical model of pain, ICD-11

Introduction
Low back pain (LBP) was recognized as a global health problem in the 1990s when the number of patients doubled to 
over 619 million, and it has become the leading cause of disability worldwide.1,2 Studies show increasing costs 
associated with back pain, but the economic burden due to LBP varies between countries.3 For example, the estimated 
annual total cost of LBP in Switzerland was €6.6 billion,4 and in the United Kingdom £12.3 billion.5 In Western 
countries, the societal cost of the LBP has been estimated at 1–2% of gross national product,6 with over 80% of these 
costs attributed to loss of productivity and disability.2

Substantial costs are incurred for physician visits related to diagnosing and treating LBP.7 Understanding why LBP 
becomes persistent or recurrent is a crucial aspect from both medical and financial viewpoints.8,9 Globally recognized 
limited effectiveness of the chronic LBP treatment resulted in a high economic burden.1,3 It’s proposed to be improved by 
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systemic solution in ICD-11 introduced for MG.30 with three pathways demanding different medical services eg 
physiotherapy.10,11 Therefore, the optimal management of medical services and the cost-effectiveness of treatment 
requires economic evaluation.12 Most studies reported annual cost or cost per capita.13,14 However, more reliable data 
can be obtained by individual cost per visit, which is considered a critical metric allowing for better distribution of 
resources between different types of medical services. Different costs are associated with varying approaches to LBP 
treatment, making the cost per visit crucial for developing cost-effective management strategies to mitigate the economic 
burden of LBP. Factors influencing the cost per visit in healthcare systems include service utilization, primary care 
access, healthcare information systems, cost-sharing mechanisms, and care quality.15,16 Effective management and policy 
interventions should address these factors to optimize healthcare costs while maintaining or improving care quality.17

Several systemic solutions have been implemented. First, chronic low back pain (cLBP) has been classified as 
a disease in the International Classification of Diseases, 11th Revision. Second, the newly proposed biopsychosocial 
model of chronic pain management is commonly recommended18,19 and the World Health Organization has released new 
guidelines for primary cLBP10,11 emphasizing the role of holistic management by different healthcare professionals 
within a wider multidisciplinary team.

The newest pain redefinition indicated the importance of the recurrent state for chronic pain.20,21 Almost all available 
LBP cost analyses considered cLBP as a pain lasting three or more months, and little is known about the economic cost of 
recurrent LBP.13 However, more than half of the LBP cases reported pain lasting over 12 months, occurring in multiple 
episodes.7,22 Thus, the direct cost of medical services for recurrent LBP cases is important from an economic perspective.

Poland, one of the largest central European countries, has a similar LBP prevalence to Germany.23 In 2019 LBP was 
the second most common chronic disease in Poland with an incidence of around 26% among the adult population.24 The 
biopsychosocial model of chronic pain management recommends changes in the management of healthcare services.11 

Hence, our objective was to examine the cost per visit, considering factors such as gender, and types of medical services. 
Furthermore, we estimate the approximate annual cost of recurrent LBP.

Materials and Methods
The retrospective observational study was conducted from December 2023 to February 2024. In accordance with Polish 
legislation and the General Data Protection Regulation, obtaining ethics committee approval was deemed unnecessary as 
the dataset used was fully anonymized and contained no identifiable personal data. Additionally, we obtained a formal 
statement confirming that the study does not constitute an experiment and is therefore not subject to review by the 
Bioethics Committee at the Poznan University of Medical Sciences (KB-496/23). Based on the Bioethics Committee’s 
decision, obtaining patient consent was also not required, as the study did not involve any experimental interventions or 
the processing of personal data.

Data Sources
We extracted data on the number of medical services and the overall treatment cost of LBP patients in Poland and its 
regions from the Polish National Health Fund (NHF) records spanning from 2019 to 2021, categorized according to ICD- 
10 codes: G54, G55, M45, M46, M47, M48, M49, M51, M53, and M54. It included the gender, age, and valuation of 
services related to the above-mentioned ICD-10 codes. The data incorporated with division by voivodeships, counties, 
and costs in primary healthcare, outpatient services, and inpatient treatment.

Additionally, data for analysis was obtained from the Opolskie Centre of Rehabilitation in Korfantow (OCR). The 
study included medical records of LBP patients aged 21 years or above, with diagnoses falling under the following ICD- 
10 codes: G54, G55, M45, M46, M47, M48, M49, M51, M53, and M54. Individuals with tumors, trauma, and chronic 
inflammatory conditions were excluded from the analysis.

Study Sample and Data Analysis
We examined the overall cost of the LBP medical services according to ICD-10 within the 3-year follow-up period in 
years 2019–2021 at OCR depending on the recurrent state as outlined in the new chronic pain definition.20,25 In relation 
to the definition of recurrent low back pain, Stanton highlights the difficulty of adopting a single, uniform definition for 
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this phenomenon.25 However, based on the work of de Vet, recurrent LBP can be defined as episodes of low back pain 
that occur after periods without symptoms or after periods when the patient has not sought medical care for low back 
pain.26 De Vet suggests that the gap between the resolution of pain and the recurrence of symptoms should be at least 30 
days. Assuming that chronic pain lasts for more than 12 weeks, and that patients do not necessarily seek consultation 
immediately after the pain resolves, we have adopted a 30-day pain-free gap. Furthermore, since patients often do not 
consult immediately after symptom recurrence, in our analysis, based on medical service data, we have defined recurrent 
LBP as subsequent medical services related to the same ICD-10 code within six months from the initial diagnosis. This 
definition aims to reflect the real-world recurrence of low back pain in clinical practice. Consequently, patients were 
categorized based on the number of revisits after 6 months for the same diagnosis of LBP. The LBP patients were 
assigned into groups “0” – lack of revisits, “≤2” – up to two revisits, and ‘≥3’ – three or more revisits. Recurrent LBP 
was considered for the patients who re-attended ‘≥3’. The patients from the group ‘≤2’ were not considered as recurrent 
LBP due to the fact that they represented mixed states, non-recurrent LBP, post-surgery control visits, medical 
consultations, etc. Additionally, we provided a breakdown based on the gender and the type of medical service received, 
including inpatient admission (orthopedics and rehabilitation departments), outpatient consultation, and physiotherapy 
services. Excluding patients with mixed or non-recurrent cases may overlook individuals who experience intermittent or 
less frequent episodes of low back pain, potentially leading to an underestimation of the true burden of low back pain 
across different patient groups. This could limit the generalizability of the study’s findings to a broader population. 
Furthermore, it is important to note that the adoption of a six-month gap between medical services may result in the 
exclusion of patients who seek care within a shorter time frame. Additionally, the use of different ICD-10 codes 
interchangeably for the same condition may lead to some data being missed. Thus, the exclusion was made to create 
a more homogeneous group for analyzing recurrent low back pain, and we believe the biases introduced are minimal 
given the study’s parameters. The whole process of data extraction, categorization and analysis is presented in Figure 1.

We found a similar gender ratio (55:45; F:M) in the value of services between Poland, the Opole region, and OCR. 
Using a prevalence-based bottom-up approach,13,27,28 we evaluated the burden of recurrent LBP in Poland based on the 
results from OCR, taking gender into account. This involved multiplying the number of recurrent LBP medical services 
provided by OCR within a defined period by the corresponding cost according to the NHF valuation. To estimate the 
value of procedures performed in Poland, we computed the average service value in OCR, along with a 95% confidence 
interval (95% CI). These intervals were derived using 5000 bootstrap replicates, where each individual procedure’s value 
had a 50% chance of being included in the average.

Based on the incidence of recurrent LBP in OCR, we determined the number of medical services for recurrent LBP 
performed in Poland in 2019–2021 depending on gender. By multiplying this number by the average service value in 
OCR, the total cost of the recurrent LBP could be projected. To obtain the annual cost, we divided the resulting value by 
three. Inflation during the reported period was low, the exchange rate remained stable, and the terms of contract 
settlements in this area essentially did not change. Thus, the values in Euro were calculated based on the original prices 
in PLN and the exchange rate of 1 Euro = 4.35PLN (The National Bank of Poland, November 27, 2023).

Statistical Analysis
The data analysis involved several key methodologies. Firstly, the cost per visit was analyzed. The Shapiro–Wilk test 
assessed the data distribution, ensuring adherence to normality assumptions. Subsequently, due to the nonparametric 
nature of the data, descriptive statistics such as the median and interquartile range were used for summarization. To 
evaluate differences in costs between genders, the Mann–Whitney U-test was chosen given the non-normal distribution 
of the data, providing robust comparisons of central tendencies. Additionally, the Kruskal–Wallis ANOVA was applied to 
assess cost disparities across specified groups of patients, as it is a nonparametric alternative suitable for simultaneously 
comparing multiple groups. Subsequent post-hoc analysis was conducted using the Dunn-Benjamini-Hochberg method to 
adjust for multiple comparisons, as it effectively controls the false discovery rate. Unlike more conservative methods like 
Bonferroni correction, this approach reduces the risk of Type I errors without excessively increasing the risk of Type II 
errors, thus providing a balance between sensitivity and specificity in detecting true differences.
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Secondly, average cost values divided into groups according to gender or type of medical service were compared. The 
homogeneity of variance of the tested data was assessed using Levene’s test and for the average cost values Welch’s t-test 
was used.

Results
According to NHF data from 2019 to 2021, the average annual cost of LBP-related medical services in Poland was 
243,861,639 euros, with a total of 315,450 services provided per year (147,119 used by males, 168,331 by females). 
From OCR we included a cohort of 3226 patients with LBP in the study, with a statistically significant higher number of 
females (60.29%) compared to males (39.71%, p<0.001). The breakdown of individual medical services for the analyzed 
patients was as follows: inpatient admission (n=642) - female 57.48% vs male 42.52% (p<0.001), physiotherapy services 
(n=1323) - female 63.04% vs male 36.96% (p<0.001), and outpatient consultation (n=2021) - female 59.08% vs male 
40.92% (p<0.001).

In OCR, a recurrent LBP was confirmed for 22.78% of patients (n=735), of which 59.72% were female (p<0.001). 
For that subpopulation medical services provided were as follows: inpatient admission (n=112, 17.45% of LBP); 

Figure 1 Flow diagram of the study design.
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physiotherapy services (n=452, 34.16% of LBP); and outpatient consultation (n=690, 34.14% of LBP). Physiotherapy 
services and outpatient consultations were used significantly more often by females (p<0.001), however there was no 
statistical difference between genders for inpatient admissions.

The cohort of the recurrent LBP covered 34.25% of the total cost of the LBP medical services in OCR. The 
distribution of recurrent LBP costs was as follows: inpatient medical care - 60.75%, physiotherapy service - 31.80%, 
and outpatient consultations - 7.45%. The breakdown by number of medical services demonstrated a significantly higher 
number of services for females (58,48%) compared to males (41,52%, p<0.001). The mean value of a single procedure in 
OCR for recurrent LBP was 110.56 EUR [CI: 97.21; 124.15]; it was significantly higher for males (135.35 EUR [109.24; 
164.64]) than for females (92.94 EUR [CI: 78.94; 108.04]) (p=0.008).

Analysis of the Median Individual Cost per Visit of LBP Patients at OCR in the Years 
2019-2021 Based on the Number of Revisits and Gender
The ANOVA confirmed that the group “≥3” defined as recurrent LBP significantly differentiated the median individual 
cost per visit of LBP patients for both females and males (p<0.0001). Detailed data on the cost of LBP medical services, 
with a cost analysis based on the number of revisits and gender, can be found in Table 1. Post-hoc analysis indicated that 
the median individual cost of LBP per visit for groups “≤2” and “≥3”, and for both genders, was significantly higher than 
for all patients (p<0.003). Furthermore, the cost of the group “≥3” was significantly higher than the group “≤2“; but the 
analysis, depending on gender, revealed significant differences for females only (p<0.01). For a comprehensive break-
down of post-hoc analysis outcomes, please refer to the Supplementary Appendix (Table S1). The intragroup cost 
analysis of individual LBP patients for all LBP services and groups “≤2” and ”≥3” revealed no significant differences 
depending on gender.

Analysis of the Median Individual Cost per Visit of LBP Patients at OCR in the Years 
2019-2021 Based on the Number of Revisits, Gender, and Type of Medical Services
Inpatient Treatment
ANOVA confirmed that the recurrent state differentiated the median individual cost of LBP per visit for both females and 
males (p<0.012). Detailed data regarding the cost of LBP per visit, with a cost analysis based on the number of revisits, can 
be found in Table 2. Post-hoc analysis revealed that the recurrent state (≥3 revisits) resulted in significantly higher median 
individual costs compared to all LBP services (p<0.001), for both females and males (p<0.01). For a comprehensive 
breakdown of post-hoc analysis outcomes, please refer to the Supplementary Appendix (Table S2). The intragroup analysis 

Table 1 The Median Individual Cost per Visit in Euros of the LBP Patients at OCR in the Years 
2019–2021 Based on the Number of Revisits and Gender

All LBP Services Post 6 Months Revisit p-value

“0” “≤2” “≥3” 
Recurrent cLBP

Total Median 144.88 53.45 191.31 198.65 <0.001
IQR 19.66–451.37 16.37–311.86 40.52–557.68 72.76–534.62

Female Median 151.48 67.61 172.97 215.42 <0.001
IQR 23.59–419.31 17.3–302.69 42.45–557.29 76.73–528.55

Male Median 134.96 44.55 228.79 188.82 <0.001
IQR 19.6–484.4 16.12–363.23 40.36–558.21 65.97–565.28

^p F vs M 0.603255 0.703951 0.966479 0.655112

Notes: Exchange rate 1 euro = 4.35 PLN (The National Bank of Poland, November 27, 2023); p-value – ANOVA Kruskal 
Wallis; ^p F vs M – U-Mann Whitney test; “0” – lack of the revisit; “≤2” – series up to two revisits; “≥ 3”- series of three or 
more revisits. 
Abbreviations: F, female; M, male; IQR, interquartile range.
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confirmed that in the “all LBP services” group, medical services for males were significantly more expensive than for 
females. This finding remained consistent across those with equal to or more than 3 revisits (Table 2).

Physiotherapy Services
ANOVA confirmed that the recurrent LBP differentiated the median individual cost of LBP per visit for both females and 
males (p<0.025). Detailed data regarding the cost of individual LBP medical services, with a cost analysis based on the 
number of revisits, can be found in Table 2. Post-hoc analysis revealed that the median individual costs for those with up to 2 
revisits were significantly higher than that of all LBP medical services (p=0.047). This trend persisted when analyzing males 
individually (p=0.015), but not for the female group (p=0.448). Moreover, the median individual cost per visit of the medical 
services for patients with up to 2 revisits was found to be significantly more expensive than for those with 3 or more revisits in 
total (p<0.015) and for the male cohort (p<0.011), but not for the female cohort (p=0.701). For a comprehensive breakdown 
of post-hoc analysis outcomes, please refer to the Supplementary Appendix (Table S2). The intragroup analysis confirmed no 

Table 2 The Median Individual Cost per Visit in Euros of the LBP Patients at OCR in the Years 2019–2021 Based on the 
Number of Revisits, Gender, and Type of Medical Service

Type of medical services All LBP Services Post 6 Months Revisit p-value

„0” “≤2” “≥3” Recurrent cLBP

Inpatient admission

Total Median 550.34 550.34 550.34 1727.56 <0.001
IQR 550.34–1210.76 550.34–968.61 550.34–1153.1 550.34–3980.93

Female Median 550.34 550.34 550.34 1117.46 0.012
IQR 550.34–1060.86 550.34–733.79 550.34–1113.79 550.34–2653.78

Male Median 576.55 550.34 968.61 2653.78 <0.001
IQR 50.34–2653.78 550.34–1210.76 550.34–1326.07 820.01–4049.91

p^ F vs M <0.001 0.046 0.168 0.007

Physiotherapy services

Total Median 275.17 275.17 302.03 263.38 0.003
IQR 130.51–302.69 221.06–302.69 122.51–557.68 117.93–388.19

Female Median 282.51 275.17 282.51 282.51 0.025
IQR 132.87–302.69 221.97–322.69 116.49–540.71 124.48–421.41

Male Median 275.17 275.17 302.69 241.1 0.010
IQR 123.17–302.90 206.38–302.69 133–565.02 106.4–342.13

p^ F vs M 0.417 0.921 0.229 0.032

Outpatient consultation

Total Median 18.36 16.25 15.72 35.99 <0.001
IQR 9.17–34.4 8.91–19.66 7.86–23.32 24.49–59.97

Female Median 18.36 15.72 15.72 35.34 <0.001
IQR 9.18–33.69 8.91–20.83 7.86–23.71 20.44–59.7

Male Median 18.36 16.72 15.72 37.15 <0.001
IQR 9.18–34.86 8.91–19.66 7.86–22.01 23.19–60.73

p^ F vs M 0.507 0.825 0.924 0.360

Notes: Exchange rate 1 euro = 4.35 PLN (The National Bank of Poland, November 27, 2023); p-value – ANOVA Kruskal Wallis; ^p F vs M – U-Mann Whitney 
test; “0” – lack of the revisit; “≤2” – series up to two revisits; “≥ 3”- series of three or more revisits. 
Abbreviations: F, female; M, male; IQR, interquartile range.
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significant differences between the median individual cost of LBP patients based on gender. However, the median cost per 
visit for females was found to be more expensive than for males in the recurrent state group (≥3 revisits) (Table 2).

Outpatient Consultations
ANOVA confirmed that the recurrent state differentiated the median individual cost of LBP for both females and males 
(p<0.001). Detailed data regarding the cost of individual LBP medical services, with a cost analysis based on a number of 
revisits, can be found in Table 2. Post-hoc analysis revealed that the median individual costs of medical services for those 
with 3 or more revisits were significantly higher than the “all LBP medical services” (p<0.001). This trend persisted when 
analyzing both genders individually (p<0.001). Moreover, patients with up to 2 revisits were found to be significantly less 
costly than those with 3 or more revisits in total (p<0.001), for both females (p<0.001) and males (p<0.001). For 
a comprehensive breakdown of post-hoc analysis outcomes, please refer to the Supplementary Appendix (Table S2). The 
intragroup analysis confirmed no significant differences between the median individual cost of medical services for LBP 
based on gender. This finding remained consistent across the “≤2” and ‘≥3’ LBP patient groups (Table 2).

The Simulation of Gender-Specific Costs of Recurrent cLBP in Poland for the Years 
2019-2021
To calculate the costs of recurrent LBP, we utilized the average procedure value provided in OCR from 2019 to 2021, 
disaggregated by gender, because the values for both genders differed significantly. Considering the number of 
procedures performed in Poland - 172,961 in females and 151,164 in males - we estimated an average annual direct 
cost of the recurrent LBP medical services in Poland amounted to EUR 12,178,366 with a 95% CI of [10,055,580; 
14,524,806] - EUR 6,820,033 with a 95% CI of [5,504,400; 8,295,903] for males and EUR 5,358,333 with a 95% CI of 
[4,551,180; 6,228,903] for females.

Discussion
To the best of our knowledge, this study represents the first attempt to calculate the direct cost of recurrent LBP. 
Importantly, we considered gender and type of medical service as parameters for cost analysis. According to the recently 
released chronic pain guidelines, we defined the recurrent state as three or more revisits due to the same presentation six 
months after the original diagnosis and within the 3-year follow-up period.21 The estimated annual direct cost of the 
recurrent LBP was 12,178,366 EUR, accounting for approximately 5% of the total direct cost of LBP. The recurrent LBP 
generated a higher cost per visit compared to LBP, except for physiotherapy service. Furthermore, gender emerged as 
a significant factor in per-visit cost analysis across various medical services, with males bearing a greater burden of 
inpatient admissions, while females tended to utilize more physiotherapy services.

No previous study has considered the economic consequences of recurrent LBP. Nowadays, the recurrent state is 
indicated as one of the most important subjects for future pain studies.29,30 Similar to Machado et al,31 we established the 
incidence of recurrent LBP as one in five patients. However, other authors reported that the incidence of recurrent LBP 
ranges from 24 to 80% in the first year.32,33 The new definition of chronic pain precisely distinguishes recurrent state 
criteria but, in the past, the term recurrent LBP was used in a variety of meanings eg causing care-seeking or causing 
activity limitation,8,32 episodic LBP, or rarely a certain number of symptoms recurrences within a defined period.9 

Therefore, it seems that the overestimation of recurrent state incidence is probably due to the lack of a uniform definition. 
Additionally, different types of methodology used for cost analyses complicated data comparison. While one in five 
patients in OCR was diagnosed with the recurrent state, they were responsible for one-third of the total direct cost. 
Similarly, other authors noted that a relatively small number of chronic LBP cases with symptoms persisting for more 
than three months generated the largest percentage of cost.34,35 As previously documented, the majority of LBP costs are 
generated by the public rather than private hospitals.36 Thus, we analyzed the direct cost of the public healthcare system 
as most of the authors.13,37–40 However, other studies confirmed that the direct cost of the LBP covered only a fraction of 
the total sum, eg approximately 10% of both direct and indirect LBP costs.4 Therefore, the actual cost of the recurrent 
LBP in Poland is likely larger than estimated in our study.
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Additionally, only two studies on LBP and cLBP have considered cost analysis from a gender perspective, both showing 
a higher cost burden for females.14,41 We confirmed that the recurrent state provoked the increase in the median cost per visit 
with no statistically significant difference between the genders. Interestingly, gender disparities in cost intensity emerged 
depending on the type of medical services. We focused on the cost per visit depending on the type of medical service, not the 
total amount spent on invasive and non-invasive treatments delivered by different specialists. We confirmed that for recurrent 
LBP, gender differences significantly affect the cost of inpatient treatment, which was twice as high for men as for women 
(p<0.007). Moreover, the funds for physiotherapy services and inpatient admissions were predominantly spent on females and 
males, respectively. Future studies should consider a more detailed cost analysis of the various types of medical services. This 
is particularly important because Phillips et al42 suggested the importance of comparing healthcare costs between non-surgical 
cLBP patients and those who received more invasive therapies, including surgery. Our study supports this concept, and we 
further emphasize the significance of gender analysis. Specifically, we found that the female gender significantly increased the 
cost per visit of physiotherapy services for recurrent LBP (p=0.032). In the most recent meta-analysis regarding the economic 
burden of cLBP, authors reported that one-third of the direct cost of medical services was covered by physical therapy and 
inpatient service in equal proportion.3 In our study, inpatient treatment covered almost two-thirds of the total direct cost. The 
differences in our cost distribution may be explained by the fact that we considered inpatient admissions to both orthopedic 
and rehabilitation units. Thus, some of the physiotherapy services were included in the cost of inpatient care. The allocation of 
costs between health services varies from country to country and most of the studies report annual cost or cost per 
capita.13,14,43 In Sweden, it has been shown that physician visits account for about 10% of the total direct and indirect costs 
of cLBP, with minimal burden from other outpatient visits, ie visits other than to physician and physiotherapist, which 
accounted for 1% of the total costs.44 In the United States, the cost of physician consultation for LBP patients covered 2.5–3% 
of all health appointments.45 However, according to data from primary care in France, 40% of the direct cost of the cLBP was 
generated by physiotherapy and hospitalization, and over 20% by diagnostics and physician fees.41 In our study, the lowest 
cost per visit was confirmed for outpatient consultations, covering 7.45% of the overall LBP cost. We separately estimated the 
cost of inpatient admissions, physiotherapy services, and outpatient consultation provided by a physician, which could prove 
important for future economic policies on recurrent LBP management.

The cost per visit seems to be a critical metric for optimizing resource use across different types of medical services. 
In our opinion, the median cost per visit provides a more reliable cost-dependency on the examined factors. This is 
particularly relevant for chronic pain management according to the biopsychosocial model46 where a combination of 
multidisciplinary interventions improves overall treatment effectiveness.47

Future Perspective
Classifying LBP into recurrent state is relevant from both a medical and budgetary perspective. It has been shown that 
LBP management can reduce clinical symptoms and economic burden.48 Gender differences are significant, especially 
when considering patients’ distribution across specific medical services. In the ICD-11 classification, three subclassifica-
tions - chronic primary and secondary musculoskeletal pain and also chronic neuropathic pain were introduced. It is 
clinically important because each of them demands a different treatment strategy. Given the economic burden of 
recurrent LBP, reallocating resources to targeted therapies could improve patient outcomes and reduce overall healthcare 
costs. Thus, future research should investigate the impact of different types of medical interventions and their cost- 
effectiveness. Evaluating specific components of non-invasive treatments, such as manual therapy and exercise programs, 
could provide valuable insights.49–52 Furthermore, in some specific cases of chronic pain, neuromodulation may offer 
a more cost-effective treatment option compared to traditional treatment.53,54

Furthermore, the biopsychosocial model for chronic pain management is widely promoted. Identifying one of the three 
leading chronic pain pathomechanisms influences clinical examination findings and helps select the optimal therapy for 
patients with the same diagnosis. This new concept is particularly important for cLBP, where the persistence of symptoms is 
currently explained by the overlap of the three different pain pathomechanisms. Nociplastic pain, for example, requires 
a different physiotherapy approach, while the presence of neuropathic pain usually excludes the need for physiotherapy 
services. Therefore, further diagnosis is essential for determining treatment recommendations. Patients with recurrent LBP 
may experience both of these pathomechanisms. Central sensitization (nociplastic pain) was diagnosed in about 12% of the 
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cases that qualified for surgery.42 This may partially explain the high incidence of persistent or recurrent LBP after surgery, 
also known as failed back surgery syndrome (FBSS).55

Limitations
Several factors limit the study results. Firstly, there is a lack of data regarding the cost of primary healthcare or 
consultations with chronic pain specialists. Additionally, data from departments where surgical treatment is preferred 
is missing. Furthermore, the analysis of inpatient admissions should differentiate between invasive and non-invasive 
therapies. Moreover, selecting the study population requires precise diagnostic coding of diagnoses with each treatment 
or provider visit. Next, due to the retrospective nature of the study, the limitation is the lack of data on comorbidities, 
income, access to healthcare, working disability and indirect costs. Also, specific factors of chronic pain, such as gender 
or pathological pain mechanisms leading to chronic LBP stratification in MG.30 (ICD-11), should be taken into account 
in future studies. Additionally, in Poland medical services are primarily funded by the National Health Fund. However, in 
future studies, depending on national healthcare policy, income or access to private healthcare should be considered. 
Next, the time frame of the study fell into the COVID-19 pandemic and could potentially have an impact on the results of 
the study. However, our study does not consider epidemiological data but whether recurrent LBP influences the economic 
analysis of LBP. Thus, future studies should take into account a 10-year period, which could allow further observations. 
Lastly, a further multi-center study could offer a more precise economic analysis and bottom-up cost estimate.

Conclusion
Recurrent LBP accounts for 5% of total direct LBP costs and has a higher cost per visit than LBP, excluding 
physiotherapy services. Gender significantly affected per-visit costs, with males having more inpatient admissions and 
females utilizing more physiotherapy services for both LBP and recurrent LBP. Physiotherapy service costs remain stable 
for recurrent LBP, with females being the primary users. Thus, healthcare policies should examine whether allocated 
funds are being appropriately distributed and consider implementing preventive strategies for populations at high risk of 
LBP recurrence, given the high costs associated with treating these patients.

Future multi-centre studies, including both direct and indirect cost analyses, are needed to provide more accurate and 
comprehensive projections, ensuring better resource allocation and management strategies for LBP treatment.
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