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Background: Multimodal pain management (MPM) represents a central approach to avoid-

ing surgery in patients with lumbar radiculopathy. Independent of the type of health system, 

cost effectiveness and socioeconomic factors are becoming increasingly important. This study 

investigated the medium-term influence of conservative MPM on health care utilization and 

socioeconomic factors.

Methods: This study compared subjective, objective, and socioeconomic factors of 60 patients 

after inpatient MPM because of lumbar radiculopathy, before and 1 year ± 2 weeks after treatment.

Results: Over the course of the 1-year follow-up, one-third of the patients had not required any 

conservative treatment in comparison to 100% of patients before MPM therapy. The number 

of patients requiring analgesics could be significantly reduced from 26 to 12, and the number 

of patients who did not require any analgesics had increased from 14 to 32. After 1 year, the 

number of patients who had to regularly contact a physician because of low back pain (once 

per month for 6 months) had been reduced from 58 to 27.

Conclusion: MPM is an effective approach to treating lumbar radiculopathy and reducing its 

negative influence on socioeconomic factors. Therapeutic benefits also include a decrease in 

health care utilization. Therefore, health care providers should place the mid-term success for 

patients and socioeconomic factors before the short-term costs of therapy.

Keywords: lumbar spinal stenosis, multimodal therapeutic treatment, spinal injection, 
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Background
Low back pain (LBP) is one of the most disabling health conditions in the world.1 In 

10–20% of patients, LBP is associated with lumbar radiculopathy. Back pain is one 

of the most important causes of lifelong disability worldwide and results in enormous 

medical and social costs.2 Although all age groups are affected, elderly people are 

the largest population presenting with lumbar spine diseases.3 Irrespective of the 

type of health system, the growing number of people with back pain also presents 

a socioeconomic problem.4 The longer the patients are unable to work, the higher is 

the number of patient visits to a physician. The lower the number of effective treat-

ment options available, the higher are the costs for public health systems. Therefore, 

it is very important to find the right treatment as quickly as possible to prevent pain 

chronification5 and to avoid surgery if possible. Although comparing treatment options 

is difficult because of the lack of standardization, we could show the positive mid-term 
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effect of an injection-based multimodal pain management 

(MPM) concept in patients with lumbar radiculopathy in a 

previously published study.3

At the same time, concerns have been expressed in the 

media as well as in clinical studies with regard to the effi-

cacy, cost, and overuse of low back injections.6–9 Although 

evidence indicates that LBP injections for radiculopathy may 

delay more expensive surgical interventions and decrease the 

use of opiods,10,11 more and more health care providers and 

insurances try to avoid MPM as an inpatient option to save 

costs in the short term. In Germany, for example, patients 

have to fulfill 3 out of 5 criteria to be eligible for inpatient 

MPM; otherwise, treatment will not be paid for (Table 1).

Because of these contradictory facts and the positive 

mid-term results regarding clinical outcome shown by our 

group,3 this further investigation of our cohort aimed at show-

ing the positive mid-term effects of a multimodal inpatient 

therapeutic concept on socioeconomic factors and health care 

utilization in patients with lumbar radiculopathy.

Methods
study design and eligibility criteria
The study design was already described in the previous study.3 

This non-randomized unblinded prospective clinical study 

included male and female patients with lumbar radiculopathy 

aged between 29 and 79 years who were treated according to 

a multimodal therapeutic concept at the Department of Ortho-

pedics of an University Medical Center within 12 months. 

Participation in the study was voluntary. Inclusion criterion was 

radicular pain arising from one specific nerve root diagnosed 

by the presence of either a positive straight leg raising sign, 

pain radiating distal to the knee, or clearly attributable motoric 

failure. In addition, patients had to participate in at least 5 

psychological sessions during therapy. Exclusion criteria were 

post-discectomy syndrome, rheumatic or inflammatory spinal 

disorders, tumors with spinal involvement, and congenital 

spinal deformities. For ethical reasons, no control group was 

formed because such patients would have received placebo 

injections instead of effective drugs. The study was approved 

by the Ethics Committee of the University of Regensburg (21 

April 2010, ref. no. 10-101-0061) and carried out in accordance 

with the guidelines of the Declaration of Helsinki of 1975. 

Written informed consent was obtained from all participants. 

The study is registered in the Deutsches Register Klinischer 

Studien (DRKS) with the number DRKS00010257 (World 

Health Organization register).3

Patients
After evaluation of the patient files for exclusion criteria, 

88 of the 285 patients meeting the inclusion criteria were 

included in the study. The study population was the same 

cohort as described in our previous study.3 These 88 patients 

were contacted by telephone interview 11 months after 

therapy. Twenty-eight patients refused to undergo the follow-

up examination because of the travel distance to the hospital 

or had not recorded the necessary data over the year. Eight 

of these 28 patients had received surgery during this period.  

Sixty volunteers finally remained in the study (Figure 1).

intervention
Because this study was more focused on socioeconomic fac-

tors and health care utilization than on the direct therapeutic 

effect, the interventions were only shortly summarized in 

comparison to our previous study, in which the effects of 

each single intervention had been explained in more detail.3

On average, each patient received 2 injections daily, 1 in the 

morning and 1 at noon. Injections consisted of lumbar spinal 

nerve root analgesia into the affected nerve root using “free-

hand technique”,12 1 injection into the facet joints under X-ray 

guidance, and 1 epidural injection using “loss-of-resistance 

technique” per stay.13,14 Treatment duration was 8–12 days 

(mean 10.8 days) for each patient. In addition, patients were 

offered physiotherapy, sports therapy, group exercises, aqua 

training, electrotherapy, thermotherapy, progressive muscle 

relaxation according to Jacobsen,15 and coordination training.16

The psychotherapeutic program of MPM17 consists of an 

individual interview and group therapy.5,18,19

Follow-up
Baseline data were recorded immediately before the start 

of therapy. After the hospital stay, the participants received 

a patient diary and were asked to record all necessary data 

over the course of the follow-up period. The data included 

the reason and date of contacting a doctor of any medical 

specialty, the use of physiotherapy, daily use of pain killers, 

sports activity, and any severe problems regarding the initial 

treatment (hospital stay, surgery, and rehabilitation).

Table 1 inclusion criteria for multimodal pain management in 
germany (OPs 8-918); 3 of 5 criteria have to be present

Manifested or impending impairment of the quality of life and/or 
workability
ineffectiveness of previous unimodal pain therapy, pain-related operative 
intervention, or drug withdrawal
Drug dependency or misuse
Presence of pain promoting concomitant psychological disease
serious comorbid somatic disease

Notes: Data from OPs: Operationen- und Prozedurenschlüssel [Operation and 
Procedure Code] German modification of the International Classification of Procedures 
in Medicine [Internationalen Klassifikation der Prozeduren in der Medizin (ICPM)].27
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One year (± 2 weeks) after hospitalization, patients 

were seen again. Data recording was focused on profes-

sion, disability, retirement, sports behavior, and body mass 

index (BMI). Data to be assessed also included the detailed 

medical history and clinical examination of the patient by an 

orthopedic surgeon at baseline and at the 1-year follow-up.

statistical analysis
Statistical analysis was done with SPSS (IBM SPSS Statis-

tics, Version 23.0.; IBM Corp., Armonk, NY, USA). Metric 

variables were descriptively reported as mean and standard 

deviation. Statistical data were not normally distributed. 

Analyses included the chi-square test and the nonparametric 

Mann–Whitney U test to compare the effects. Statistical sig-

nificance was set at p < 0.05. With a sample size of n = 60, we 

had 80% power to detect an effect size of d = 0.35, which can 

be considered small. A per-protocol analysis was carried out.

Results
Profession, disability, and retirement
At follow-up, 5 patients had changed their profession, partly 

within the company, because they were unable to perform 

285 patients treated within a multimodal concept screened

88 patients included

60 patients included

Clinical examination and data assessment

Treatment within a
multimodal concept for 10–12 days

Exclusion criteria:

Pseudoradicular symptoms (n = 99)
Surgery (n = 29)
Cervical or thoracic problems (n = 27)
Other spine problems (n = 16)
Psychosomatic diseases (n = 10)
Rheumatoid diseases (n = 8)
Others (n = 8)

Patients writing a diary:
Reason and date of contacting
any doctor

Use of physiotherapy
Daily use of painkillers
Sports activity
Any severe problems regarding
the initial treatment (hospital stay,
surgery, and rehabilitation)

Baseline

12-month follow-up:

Dropout:
No interest or incomplete diary (n = 20)
Surgery (n = 8)

•

•
•
•
•

Figure 1 Flowchart of the study.
Note: adapted from Benditz a, Madl M, loher M, grifka J, Boluki D, linhardt O. Prospective medium-term results of multimodal pain management in patients with lumbar 
radiculopathy. Sci Rep. 2016;6:28187. The creative commons license is available at: https://creativecommons.org/licenses/by/4.0/legalcode.3
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their previous occupational duties any longer due to back 

pain. Particularly, people with jobs involving high physical 

stress (such as bricklayers or industrial mechanics) were 

affected. One patient had to give up her job as a geriatric nurse 

and was seeking other work. During the follow-up period, 

none of the patients had applied for disability benefits. Forty 

patients (66.7%) were employed, 15 (25%) retired, 4 were 

housewives (6.7%), and 1 was seeking work. The average 

loss of working time was 41.91 days, which represented 

an improvement of 48.2% in comparison to the year before 

hospitalization (86.95 days). These statistics only included 

patients with a job (n = 40) but not housewives (n = 4), retired 

people (n = 15), or patients seeking work (n = 1).

sports behavior and BMi
The sports behavior of patients at baseline (period of 6 

months previously) and at follow-up was recorded. Thirty-

five patients had participated in sports on a regular basis 

and 13 people on an irregular basis; only 12 patients had not 

practiced any sports at all at follow-up. These 12 patients were 

part of the 24 participants who had refused to participate in 

any sports before baseline assessment. This result represented 

improvement in every category (Table 2). Activities included 

cycling (n = 21), Nordic walking or jogging (n = 21), exer-

cising (n = 14), and swimming (n = 9). Sports intensity and 

duration differed according to age and personal interests.

The BMI was also measured at follow-up. The mean BMI 

was 28.62 (± 4.3) kg/m2, ranging between 21.48 and 40.49 

kg/m2; thus, there was hardly any change within the follow-

up period (Table 3). At follow-up, 10 patients had normal 

weight, 25 patients were overweight, 15 patients were obese, 

and 1 patient was severely obese.

Use of health services
The study also analyzed the use of analgesics and nonsurgical 

treatment received during the 1-year follow-up period after 

MPM. With regard to analgesics, patient statements ranged 

from “no use” to “regular use of 2 painkillers per day”. The 

number of patients who had used analgesics on a regular basis 

was reduced from 26 to 12. The number of patients who did not 

require any analgesics at all was increased from 14 to 32. The 

median had shifted from “regularly” to “no use”. Therefore, 

the use of analgesics was significantly (p < 0.05) reduced. In 

addition, the need for nonsurgical treatment was recorded for 

the period between discharge and follow-up. At follow-up, 

40 patients reported to have received nonsurgical treatment 

since discharge from hospital. Multiple answers were possible. 

Twenty patients had not required any conservative treatment.

Discussion
This study aimed at proving the positive mid-term effect – 

particularly on socioeconomic factors and health care utiliza-

tion – of a multimodal inpatient therapeutic concept based 

on drug injections for patients with lumbar radiculopathy. 

Socioeconomic factors included profession, disability, and 

retirement as well as sports behavior and BMI. These factors 

cannot be simply used as parameters to compare international 

systems but should rather be used to complement the holistic 

picture of the disease and its accompanying factors, particu-

larly in view of the widely varying international conditions 

regarding sick leave, job situations, and legal provisions.

Profession, disability, and retirement
The number of working years lost is used to present potential 

losses for an economy. This number is calculated by means 

of incapacity, disability, and premature death. In 2002, the 

number of employment years in Germany was 5.1 million 

years. Injuries and poisoning caused almost a quarter of all 

working years lost. Approximately 0.8 million working years 

(15.5%) were lost because of musculoskeletal diseases and 

connective tissue disorders and 0.4 million working years 

because of dorsopathy. In the present study, none of the 

patients had retired prematurely. However, the follow-up 

examination took place already after 1 year, so no accurate 

conclusion was possible in this respect. A follow-up examina-

tion after several years would be more useful in this respect.

Of much greater importance is the loss of production 

caused by people not being able to work, both in a socio-

economic and an economic sense. Total treatment costs are 

only marginally influenced by the reduced use of drugs. 

Ultimately, treatment costs can only be reduced by decreasing 

recurrence rates, trends in chronicity, and absenteeism rates 

and be curbed by successful prevention in the long run.20

The average loss of working hours of our patients was 

41.91 days in the follow-period, which represented an 

Table 2 Patients’ frequency of sports participation before 
baseline and at follow-up (n = 60)

Never Sometimes Regularly

Before baseline 24 9 27
Follow-up 12 13 35

Notes: sometimes: less than twice a week and not every week; regularly: twice a 
week or more.

Table 3 Descriptive statistics for body mass index (kg/m2) of 
patients before baseline and at follow-up (n = 60)

Minimum Maximum Mean Standard deviation

Before baseline 21.12 40.31 28.37 4.32
Follow-up 21.48 40.49 28.62 4.30
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improvement of 48.2% in comparison to the year before 

therapy. However, our study excluded retired patients. Aver-

age days of the follow-up in our study included the time 

for inpatient treatment. Patients did not work immediately 

after discharge from hospital. Work reintegration was also 

a substantial proportion of the prolonged loss of working 

time because some patients only worked on an hourly basis. 

The possibility to start work on an hourly basis per day was 

viewed very positively by the participants. As reported by 

Nagel and Korb, the cost effectiveness of multimodal treat-

ment was shown because patients were able to return to work 

earlier, other health services were rarely used, and premature 

retirement could be avoided.21

sports behavior and BMi
At follow-up, 35 patients had practiced sports on a regular 

basis, 13 occasionally, and only 12 had never exercised. These 

12 patients were part of the 24 participants who had refused any 

sports activity before baseline. Activities included cycling (n = 

21), Nordic walking or jogging (n = 21), exercising (n = 14), 

and swimming (n = 9). Sports intensity and duration differed 

according to age and personal interests. Because exercising 

and sports are important for the long-term improvement of 

spinal disorders, such activities are also part of the multimodal 

treatment concept. It is important that – after discharge from 

hospital – patients continue working on their personal fitness 

and the stability of their back muscles, which ensures muscular 

support of the spine. Such measures also strengthen the health 

awareness of patients. Patients need to understand that they 

have to contribute to MPM to achieve the desired outcome. It 

should be noted that 1 year after therapy, most patients (80%) 

participated in sports activities or were physically active, and 

this rate was 20% higher than that before treatment. This fact 

is also important for the outcome of MPM because physical 

activity may be assumed to not only result in stronger back 

muscles but also increase the health awareness of patients.

Furthermore, excess body weight represents an additional 

burden to an already stressed spine, and regular exercise can 

counteract elevated BMI values. Obesity is one of the risk 

factors for back pain but has a lower impact than psychosocial 

influences.22 The mean BMI at follow-up was still 28.62 (± 

4.3) kg/m2; thus, body weight had not decreased during the 

follow-up period, although some patients had reported some 

weight loss to release stress from the spine. The average BMI 

of our study population was slightly higher than that of the 

general German population (25.9 kg/m2).23 Schmidt and 

Kohlmann described an about 1.5-fold risk of back pain for 

overweight people.24 This figure was confirmed by our study, 

in which the majority of patients were overweight.

Use of health services
The following section is focused on the use of analgesics before 

and after MPM as well as on the need for nonsurgical treatment 

between discharge from hospital and follow-up. The National 

Disease Management Guideline for low back pain recommends 

the early use of analgesics.25 At the initial examination of our 

patient group, 14 patients had not taken any analgesics, 20 had 

taken medication when necessary, and 26 had used analgesics 

on a regular basis. These figures emphasize the implementa-

tion of this guideline. Only 23% of our patients had not been 

consistently treated with medication, maybe because of the 

reserved attitude of patients towards analgesics. Patients often 

fear side effects or becoming addicted to pain medication. At 

follow-up, 32 patients did not require any analgesics, 16 took 

analgesics when necessary, and only 12 took them regularly 

(more than 1 peripheral analgesic). The number of patients with 

regular use could be decreased from 26 to 12. The number of 

patients who did not take any analgesics had increased from 

14 to 32. According to Theodoridis and Kramer, one aim of 

MPM should be the decrease in drug use.26 In the medium term, 

patients should only require small doses of analgesics or, ideally, 

none at all. This requirement was met by the significant result 

of reducing the need for analgesics in our study population (p 

< 0.05). Of course, the need for analgesics is correlated with 

pain intensity and everyday limitations.

Another aspect of the use of health services is the need for 

nonsurgical treatment options and their perception. In our study, 

the number of citations was 27 for “physiotherapy”, 12 for “reha-

bilitation”, 5 for “acupuncture”, and 2 for “other treatments”. 

Multiple answers were possible. Twenty patients had not used 

any of these therapeutic options during the year after treatment. 

In addition, patients had been instructed in isometric exercises 

and back pain prevention during their inpatient stay. These 

issues and their individual implementation at home in addition 

to sports activities are important for ensuring treatment success. 

However, it is difficult to regard the use of health services as a 

hard indicator for treatment success because several other fac-

tors are also crucial but difficult to compare on an international 

basis. Treatment outcome critically depends on health insurance 

companies, the personal motivation of the patients, and − last 

but not least − the availability and accessibility of medical care.

Although this study yielded satisfactory results, it had 

some limitations. We have no data on how far patients were 

influenced by the principle of social desirability when answer-

ing the questions and how reliably the medical diaries were 

recorded over the year of observation.

Another limiting factor is the lack of a control group. 

However, because we aimed at evaluating the overall concept 

of MPM and not just the subitem of a single injection as 
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seen in other studies, we considered the implementation of a 

control group ethically difficult. Patients in the control group 

would have received placebo injections instead of effective 

drugs, which can also be seen as crucial. On the other hand, 

due to a missing control group without MPM, the natural 

history of the complaints after 1 year cannot be ruled out.

The per-protocol analysis may also have a selection bias. 

However, patients who had to be excluded after 1 year were 

excluded either because of their unwillingness to participate 

due to the long travel distance to the hospital or because they 

had not completed their follow-up diary, but none of them 

mentioned any medical issues.

Conclusion
MPM is an effective approach to treating lumbar radiculopa-

thy and reducing its negative influence on socioeconomic 

factors. Therapeutic benefits also include a decrease in health 

care utilization. Therefore, health care providers should place 

the mid-term success for patients and socioeconomic factors 

before the short-term costs of therapy.
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