Pharmacoeconomic Aspects of Low Back Pain Treatment:
Cost of lliness Study in the Republic of Serbia

Aspetos Farmaco-Econémicos no Tratamento da Dor
Lombar: Estudo do Custo da Doenca na Republica da
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ABSTRACT
Introduction: Chronic diseases with disabilities have a huge pharmacoeconomic impact on the health budget, especially in countries
with recent history of social and economic transition. The aim of this study was to identify total costs of treating patients with lumbar
pain in medical facilities in the central part of the Republic of Serbia.
Material and Methods: This study was designed as a cost of iliness study, using a bottom-up approach and it was conducted from a
societal perspective. This study included 97 patients with lumbar syndrome who were treated in outpatient facilities in the Central part
of Serbia.
Results: Total costs of treating lumbar pain were about €200.40 + €86.65 per patient per year, where the largest volume of direct costs
were costs due to visits to specialists in primary health care institutions (€9.39 + €6.66). Total indirect costs were €182.00 + €78.66.
Discussion: Our findings highlight the need to estimate the total costs of treating lumbar pain and evaluate the correlation between
costs and other variables for larger population of these patients.
Conclusion: This study distinguished two important pharmacoeconomic aspects of treating lumbar pain. Firstly, indirect costs represent
major part of total costs of treating lumbar syndrome. Secondly, differences in valuing medical services between countries with recent
history of social and economic transition and countries within European Union are one of crucial reasons for difference in total costs of
treating low back pain among patients in neighboring regions.
Keywords: Cost-Benefit Analysis; Economics, Pharmaceutical; Low Back Pain/drug therapy; Low Back Pain/economics; Republic of
Serbia

RESUMO
Introdugao: As doencas cronicas incapacitantes tém um grande impacto farmaco-econémico no orgamento da saude, especialmente
em paises com alteragdes recentes a nivel dos aspetos sociais e econémicos. O objetivo deste estudo foi avaliar os custos do
tratamento da dor lombar em unidades de saude na regido central da Republica da Sérvia.
Material e Métodos: Este estudo foi realizado de forma a avaliar os custos da doenga, com uma abordagem de baixo para cima e
conduzido a partir de uma perspetiva social. O estudo incluiu 97 doentes com sindrome lombar tratados em ambulatério na regido
central da Sérvia.
Resultados: O custo total do tratamento da dor lombar foi de €200.40 + €86.65 por doente por ano, tendo os custos diretos de maior
volume associados as consultas de especialidade em unidades de saude de cuidados primarios sido de €9,39 + €6,66. O custo total
indireto foi de €182,00 + €78,66.
Discussao: Do nosso estudo destaca-se a necessidade de estimar os custos totais do tratamento da dor lombar e de avaliar a
correlacdo entre os custos e outras variaveis para maiores grupos de doentes.
Concluséo: Este estudo faz a distingdo entre dois importantes aspetos farmacoeconémicos no tratamento da dor lombar. Primeiro,
os custos indiretos representam a maior parte dos custos totais no tratamento da sindrome lombar. Em segundo lugar, as diferencas
na avaliagdo realizada nas unidades de saude entre os paises com altera¢des recente a nivel dos aspetos sociais e econdmicos e os
paises da Unido Europeia sdo uma das principais razdes para a diferenga nos custos totais do tratamento da lombalgia entre doentes
de regides proximas.
Palavras-chave: Analise Custo-Beneficio; Dor Lombar/economia; Dor Lombar/tratamento; Farmacoeconomia; Republica da Sérvia

INTRODUCTION

Lumbar syndrome is a set of symptoms and signs char- Lumbar syndrome is important because of its high fre-
acterized by acute pain or chronic pain in the lumbosacral quency, especially in Western countries, and its relapsing
region of the spinal column, with the occurrence of paraver-  property, which gives this health problem a social and eco-
tebral muscular spasm, which arises as a result of a pro- nomic significance.>® The prevalence of low back pain has
tective muscular reaction to low back pain, and often the an increasing tendency, especially among female patients
symptoms of compressive radiculopathy are present.'? and patients aged 40 - 80 years. The highest incidence of
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low back pain is in the third decade of life, which is impor-
tant from social and economic aspect of treating this condi-
tion since this medical condition reduces the productivity of
patients at work. It is estimated that approximately 9.2% of
world population suffers from symptoms of low back pain
and that 75% of population of developed countries is en-
dangered by this medical condition.® The one year preva-
lence varies from 9.7% in Finland to 50.3% in Ukraine. The
recurrence of low back pain is estimated to be between
24% and 80 % at one year.” The data on prevalence in the
Balkan region are not available in published literature.

Namely, all patients in the acute phase of the lumbar
syndrome are temporarily unable to working. Even if tem-
porary, disability can limit the ability to work, to a greater
or lesser extent; in particular, there is an increase in the
number of sick leave days and absence from the workplace
due to lumbar problems.? The largest number of temporarily
incapacitated persons is in a productive part of the popula-
tion (40 - 50 years old), which makes this health problem
even more challenging.® The pharmacoeconomic aspects
of treating chronic medical conditions are a challenge not
only for countries with a stable economy, but also for coun-
tries with a recent history of social and economic transition
like the countries in the Balkan region. These medical con-
ditions positively correlate with disability, productivity loss
and disability retirement since the domain of these indirect
costs frequently overcomes the value of direct costs.°

In most cases, the management of lumbar syndrome
and low back pain should start in primary care. There are
two ways of treating lumbar syndrome, namely conservative
and operative treatment. Within the framework of conserva-
tive treatment, the following modalities and techniques are
applied: 1. medicinal therapy (analgesics, NSAIDs, corti-
costeroids, muscle relaxants, antiepileptics, tricyclic anti-
depressants); 2. therapeutic lifestyle; 3. physical therapy
(TENS, traction, therapeutic exercises, laser-, magneto-,
hydro-, thermo-, electro- and sonotherapy, massage, acu-
puncture, spinal axial decompression); 4. osteopathic ther-
apy and chiropractics; 5. cognitive behavioral therapy."-'4
Treating medical conditions accompanied with acute and
chronic low back pain, like lumbar syndrome, has a multidi-
mensional aspect since it includes various individual, physi-
cal, psychosocial and work-related etiological factors.
All these etiological factors contribute to the growth of the
societal burden of this disease, which makes lumbar syn-
drome important topic in pharmacoeconomic research, es-
pecially in the domain of cost of illness study.

The main aim of a cost of iliness study is to capture and
value all types of direct, indirect and intangible costs of spe-
cific disease. Results of cost of illness studies are impor-
tant for decision making in a health care system, since they
provide data on the volume of use of different structures of
health care providers and organizations.' The final result
of a cost of illness study can be a useful tool for decision
makers in health care systems to determine which diseases
have higher priority in terms of health care and prevention
strategies. Additionally, a cost of illness study is a feasible

technique that can be a part of other pharmacoeconomic
studies, such as cost-effectiveness and cost-benefit analy-
ses.'® Finally, the result of this type of pharmacoeconomic
study can provide a solution for a framework of economic
program evaluation within health care systems, which is
very important in systems with limited economic resources.

Despite the fact that the economic aspects of treating
lumbar pain have been identified in recent pharmacoeco-
nomic literature, the economic burden of lumbar pain in the
Balkan countries with a recent history of social and eco-
nomic transition is mainly unknown. This can be explained
by the lack of a comprehensive patient register and by the
fact that certain procedures used in treating lumbar syn-
drome are mostly carried out in private medical facilities.'®

The aims of this study were: to define the profile and
structure of costs derived from patients treated for lumbar
pain in central part of the Republic of Serbia; Il) to deter-
mine the utilization of resources among patients with lum-
bar pain in central part of the Republic of Serbia; and to
estimate variables that mostly affect total costs of treating
lumbar pain.

MATERIAL AND METHODS
Study design

In order to evaluate the total outpatient costs of lumbar
syndrome, we designed a pilot pharmacoeconomic cost of
illness study, with a bottom-up approach. Firstly, we esti-
mated the quantity of health services and then unit costs
of these services, while total costs were calculated by
multiplying unit costs with quantities. We collected data by
interviewing patients and by analyzing medical records of
patients, which provide a more realistic insight into medi-
cal care utilization in comparison to national surveys. Using
a bottom-up approach we minimized misallocation of costs
as under- or overestimated total direct costs, exclusion of
cost categories that are not included in national health care
expenditures, which is usually seen when a top-down ap-
proach is used.'®

This study was retrospective and it was conducted from
a societal perspective. This study was approved by the Eth-
ics Committee of Primary Health Institution in Kragujevac
(Authorization No. 01 — 5099/3).

Patient selection

To estimate the sample size, we used the formula for
cost of illness study: n = (1.96)? x 4* SD?d?, where SD is
standard deviation of measured costs and d is width of the
confidence interval.'” According to available data from the
published pharmacoeconomic literature (standard devia-
tion of 58 237 Norwegian kroner, and confidence interval
of 2*1.96*SE = 2*1.96* 58 237 Norwegian kroner/sqr (87)
= 2*1.96* 58 237/9,3 = 24 547,2 Norwegian kroner), we
calculated the total size of population of 86 patients and
added 10% to the estimated sample size.”® Firstly, we
identified all medical documents signed with diagnosis of
lumbar pain (M54 - low back pain) and then we enrolled
only patients who voluntary consented to complete a
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questionnaire. The questionnaire was constructed on the
basis of the available literature on lumbar pain, and included
items about demographic, clinical and pharmacoeconomic
data. Demographic data included general information on
patients (patient’s age, sex, occupation) while clinical data
involved information about disease (duration of disease,
cause). In order to obtain data on the pharmacoeconomic
aspects of treating lumbar pain, we enrolled 97 patients who
were treated in the primary healthcare institution in Kragu-
jevac, in Central Serbia for this medical condition from April
2016 to April 2017.

Inclusion criteria

All patients should have been diagnosed as M54, which
refers to lumbar pain (Dorsalgia) in one of the facilities of
Primary Healthcare Institution of Kragujevac, in the central
part of Serbia from April 2016 to April 2017 and their medi-
cal documentation had to be properly filled.

Data collection

The data were collected from the patient files by all
six investigators and entered into an Excel spreadsheet.
Data about outpatient direct costs included: number and

type of visits to general practice and specialists, number of
laboratory blood tests during last year, number of visits to
physicians due to lumbar pain during last year, number of
radiological examinations during last year, the data about
pharmacotherapy and the data about rehabilitation treat-
ments during last year. Pharmacotherapy of lumbar pain
included different classes of non steroidal anti-inflammatory
drugs, analgesics, muscle relaxants, as well as medicinal
products for treating or preventing adverse drug reactions
to this pharmacotherapy, which can also be used in treating
other medical conditions. In order to evaluate the pharma-
cotherapy costs of lumbar pain, we only included medicinal
products that were administered for the reason of lumbar
pain, according to the completed questionnaire and avail-
able medical records. Information on home visits, home
care, transport of the patients and disability-related finan-
cial support received from National Health Insurance Fund
(NHIF) were also included.®

Indirect and out-of-pocket costs were estimated on the
basis of data on lost wages of patients and their caregivers,
costs for additional medical care, costs of transport to-and-
from health care facilities, costs of rehabilitation in health re-
sorts. We also included questions on costs due to physical

Table 1 - Clinical characteristics of patients and average and total direct costs of lumbar pain per patient with lumbar pain

Average costs

Average costs

Variable Median Unit per patient per patient Total costs Total costs
19
(range) costs (RSD) € (RSD) (EUR)

0,
f/;::: d 42.26/57.73 NA. NA. NA. NA. NA.
Age (2%3;535) N.A. N.A. N.A. N.A. N.A.
Duration 66.61
of disease 2 —.228) N.A. N.A. N.A. N.A. N.A.
(months)
Efu\?:sb:sr 438 1156.93 + 820.34 9.42 + 6.68 7128.8 + 727.14 58.08 + 5.92
to qenoral “ i 22) 356.,44 1037.96 8.48 0 0
pr&f’ctitioner (259.49 — 5708.78) (2.1 - 46.51) (259.49—5,08.78) (2.1 —46.51)
Number of 011 79.27 +229.43 0.64 + 1.87 7689 + 228.38 62.65 + 1.86
visits to © a 2) 384.45 0 0 0 0
neurologist (0 — 1537.80) (0-12.53) (0-1537.8) (0-12.53)
Number of 0.1 45.92 + 142.35 0.37 £ 1.160 445456 + 141.70 36.29 + 1.15
visits to 0 4) 404.96 0 0 0 0
physiatrist (0-809.92) (0 —6.60) (0 —809.2) (0-6.59)
Complete 014 7.06 + 18.21 0.06  0.05 685.12 + 70.13 5.58 + 0.57
blood ©0-2) 353.00 0 0 0 0
count (0 - 85.64) (0-0.70) (0 — 85.64) (0-0.69)
Eloctro. 0.01 668,61 6.90 1067.89 0.06 3 0.55 668.61 g 67.89 5.44 3 0.55
miography (0-1) (0-668.61) (0 - 5.45) (0 - 668.61) (0 -5.44)

0.09 236.82 + 908.58 1.93 £ 7.40 2297142+ 908.58  187.17 £ 7.40
Spine MRI ©0-2) 2552.38 0 0 0 0

(0 —5104.76) (0 —41.59) (0—5104.76) (0 —41.59)

N.A.: Not available; All costs are presented as ‘mean * standard deviation, median and range’
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rehabilitation, alternative and complementary therapies, as
well as over-the-counter medicinal products. For estimat-
ing productivity losses, we used a human capital approach.
Productivity losses were involved in questionnaire in order
to identify occurrence of temporary absence of patients due
to lumbar pain, reduced number of working days due to
lumbar pain or permanent work disability.

In order to estimate the outpatient costs of lumbar pain,
we used the official tariff book of the National Health Insur-
ance Fund, and to capture the costs of medical services
we used prices from the Official Gazette of the Republic of
Serbia.'*?' For the purpose of this survey, we collected all
the costs in Serbian Dinars (RSD) and then converted them
to Euros (E€) using the exchange rate of National Bank of
Serbia of 19 May 2017. (1 EUR = 122.73 RSD)

Statistical analysis

All data derived from patients and from medical docu-
mentations were collected and incorporated into an Excel
spreadsheet. All results were expressed as mean + 95%
confidence interval, standard deviation, median and range.
We used Spearman’s coefficient to evaluate the strength of
correlation between independent or confounding with de-
pendent variables.

RESULTS

There were 97 participants in our study, 56 women and
41 men with a median age of 55 (range 28 to 85 years). The
median duration of pain was 66.61 months (range 4 — 228).

Clinical characteristics of patients, the level of utilization
of medical services as a value of these services translated
into direct costs are presented in Table 1.

The total costs of treating lumbar pain for all patients in

Table 2 - Indirect costs of lumbar pain per patient

our study were estimated to be 2 385 668.56 + 241 237.85
Serbian dinars or €19 438.34 + €1965.59 while the total
costs of treating lumbar pain per patient were estimated
to be 24 594.52 + 36 400.05 Serbian Dinars or €200.40 +
€296.59.

The core costs of pharmacotherapy per patient, which
are estimated to be 724.23 + 637.89 Serbian dinars or
€5.90 + €5.19, are represented by anti-inflammatory and
anti-rheumatic products (34.19%), by tolperisone (21.05%),
corticosteroids (13.7%), vitamins (10.6%), benzodiazepine
derivates (7.75%) and mannitol (2.33%).

The structure and values of indirect costs are presented
in Table 2 and average total costs are summarized and pre-
sented in Table 3.

The values of average costs of treating lumbar pain in
relation to gender are presented in Table 4.

DISCUSSION

Taking into consideration the high prevalence of lumbar
syndrome and its significant impact on reduced work abil-
ity, it is important to capture pharmacoeconomic aspects of
treating patients with low back pain. Our survey was cost of
illness study with a bottom-up approach that was performed
from a societal perspective. This kind of perspective is es-
pecially important for diseases like lumbar syndrome, since
costs are generated due to productivity losses. In our study,
total cost of lumbar pain per patient per year in the central
part of Serbia is estimated to be €199.67 + €295.52, which
represents 1.65% of gross domestic product (adjusted per
purchasing power parity) (GDP per capita PPP).22 In Swit-
zerland, total cost of lumbar pain is estimated to be 1.7%
of GDP per capita PPP, which is similar to our results.??2?
The main result of our study is that total outpatient costs per

. Costs Costs
Variable (RSD) ©
Visits to general practitioners, neurologists and physiatrists 7114;543;075027'42 57'910i729'70
(including diagnostic procedures) (0 = 30 400.00) (0= 247.70)

1632.64 + 1595.49 13.30 £ 13.00
Pharmacotherapy and orthopedic aids 1242.06 10.12
(0 — 8282.80) (0-67.49)

Productivity losses

Transport to-and-from health care facilities

Rehabilitation in health resorts

12 155.64 + 31 485.81

99.04 + 256.54

0 0
(0 - 151 360.60) (0 - 1233.28)
394.74 + 505.99 3.23+4.12

240.00 1.95
(0 - 2310.00) (0-18.82)
1029.38 + 2700.04 8.38 £ 21.99
0 0
(0 - 16 050.00) (0 - 130.77)

All costs are presented as ‘mean + SD, median and range’
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Table 3 - Average total outpatient costs of lumbar syndrome per patient

Costs Costs
(RSD) (EUR)

Variable

2257.12 + 1653.5
(585 427.31 — 589 941.55)

Average total direct costs

22 337.40 £ 9654.00
(13 358 198.36 — 13 380 535.76)

Average total indirect costs

24 594.52 + 10 633.96
(22 431 227.80 — 22 480 416.84)

Average total costs

18.39 + 13.32
(11.71 - 57.39)

182.00 + 78.66
(1049.20 — 1413.00)

200.40 + 86.65
(17 503.82 — 17 704.22)

All costs are presented as ‘mean + SD, median and range’

patient with lumbar pain per year in the pharmacoeconomic
milieu of Serbia, which are estimated to be approximately
€199, are lower than in Sweden (€632) or in Japan (3 300
196 Yen or €22 754.22 Euros).?*? These differences should
be evaluated taking into consideration the social and eco-
nomic status of the examined population, since prices of
medical services in the Republic of Serbia are significantly
lower than in other European developed countries, while
prices of medicinal products are similar. For example, the
prices of visits to the general practitioner are six fold higher
in United Kingdom than in Republic of Serbia, while the
price of one hospital day in the Republic of Serbia is ap-
proximately €10 to €20.% This difference in valuing medical
services between countries with recent history of social and
economic transition and European Union member states is
one of the crucial reasons for the difference in total costs of
treating low back pain among patients in neighboring coun-
tries.'® Furthermore, differences can be observed in terms
of direct costs. Direct costs of treating low back pain in our
survey were estimated to be €18, while the value of this
part of total costs in Sweden is €105. These differences
can be explained by the fact that costs of hospitalizations
were not part of the captured total costs of treating low back
pain in our study, since patients in our survey did not use
those medical facilities. Similar findings were presented in
study of Carregaro LR et al, who pointed that direct cost of
spinal disorders encompassed larger volume of total costs
in economic sphere of Brazil, but in these studies costs of
inpatient care were dominant.?® This differences can be ex-
plained by the fact that costs of hospitalizations were not
part of captured total costs of treating low back pain in our

study, since patients in our survey did not use those medical
facilities.

The main structural part of total direct costs were costs
of treating low back pain in primary health care institutions
(51%), which indicates that patients with lumbar pain in the
pharmacoeconomic sphere of the Republic of Serbia most-
ly use outpatient medical services. A significant correlation
was found only between total cost and number of visits to
the general practitioner (Spearman’s coefficient was 0.9418,
p <0.001) and between total costs and number of visits to
other specialists (Spearman’s coefficient was 0.9289; p <
0.001), indicating that if patients seek medical assistance
due to lumbar pain a greater volume of total costs would be
generated more frequently.

Regarding gender, we could observe slight differences
among all types of costs between women and men. This
could be explained by the fact that women, due to loss of
elasticity of the muscles in the pelvic floor or the lower arch
of the abdominal cavity induced by pregnancy and delivery,
are more commonly affected by changes in kinesiological
relations of the spine and by the onset of back pain, which
induce increase of costs of treating lumbar pain in compari-
son to men.?

The important part of the total costs of treating lumbar
pain were costs of medicinal products, which are presented
as a part of direct costs (32.1%) and also as a part of indi-
rect costs (6.74%). It is not a surprise that anti-inflammatory
and anti-rheumatic products, muscle relaxants and corti-
costeroids are the main determinants of the total costs of
pharmacotherapy in our study since these medicinal prod-
ucts are the core therapy for lumbar syndrome in global

Table 4 - Average direct, indirect and total costs of treating lumbar pain in relation to gender

Average direct Average indirect

Average Average

Gender/ Total costs . . Total costs
Variable costs costs (RSD) direct costs indirect costs ©
(RSD) (RSD) (€) (€)
2360.21 £ 1710.26 24 375.05+36 710.25 26735.27 £+36951.36  19.23 + 13.93 198.60 + 299.11  217.83 + 301.07
Women 1924.45 10 047.40 10 863.45 15.68 81.87 88.51

(259.49 — 7690.09) (60 — 16 922.51)

2127.67 + 1740.33
Men 1512.13
(259.49 — 5708.78)

8462.79
(325.11 — 16 847.81)

(1217.53 — 17 152.92)

19778.48 +35928.98 21 906.14 + 35 947.00
10 163.61 12.32 82.81 82.81
(619.49 — 17 241.83)

(2.11-62.66)  (9.92-138.45)  (9.92-139.76)

17.33 £ 14.18 161.15+292.75 178.49 +£ 292.90

(2.11 - 46.51) (2.65-137.27) (5.05 - 140.49)

All costs are presented as ‘mean + SD, median and range’
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and local guidelines.'"'? By contrast, costs of physical pro-
cedures captured only 2% of total costs. In the population
of Sweden, costs due to physical procedures encompass
55% of total costs, and costs due to medical treatments
7.6%.2* The benefit of physical procedures in treating lum-
bar pain is well established in the evidence based literature,
but these procedures in our survey are mostly performed
in private medical facilities and depend on the economic
status of patients.?® For these reasons, our results differ
from the findings of the systematic review of low back pain
cost of iliness studies by Dagenais S et al, where costs of
physical procedures were presented as the largest portion
of direct costs.?® The lower usage of physical procedures
in treating lumbar pain observed in our survey can be ex-
plained by the negative correlation between compliance of
patients and using adequate health care services, if they
are financed only from a patients’ perspective.® The domain
of indirect costs dominated in the structure of total costs of
treating lumbar pain in our study and in studies from other
regions.?2°3" Total indirect costs in our study were tenfold
higher than total direct costs of treating lumbar pain, which
is similar to the finding of a study of van Tulder MW et al,
where total direct costs of treating back pain in Nether-
lands were represented only with 7%. The greater impact
of indirect costs in total costs of treating lumbar pain has
been anticipated due to the chronic and progressive clini-
cal course of lumbar pain and decreased working ability of
these patients, since lumbar pain is etiologically frequently
correlated with professional causes. Sick leave due to lum-
bar syndrome is a frequent problem, whose length varies
from 30 to 140 weeks for working time horizon of 40 years,
which generates increase in the volume of indirect costs for
this medical condition.?*3'32 Costs due to productivity losses
contribute mostly to indirect costs (50%) and they are esti-
mated to be €99.04, which is lower than in Sweden. These
findings in relation to the impact of costs due to productivity
losses are similar to those seen in a study by Dagenais S
et al.?° Since patients with lumbar pain frequently seek out
self —medication, we can presume that involvement of this
portion of costs was higher than our results showed, which
indicates that lumbar pain carries significant medical and
pharmacoeconomic burden.

Our survey has certain limitations since we included
the calculated sample size and not all the population with
lumbar pain, and the data were collected by interviewing
patients. This can be explained by the lack of a comprehen-
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sive patient register and by the fact that certain procedures
used in treating lumbar syndrome are mostly carried out in
private medical facilities. Intangible costs, which are costs
due to pain, changes in social sphere and lifestyle, psycho-
social suffering of patients or their families, could not be
measured with this questionnaire. Moreover, information
about concomitant diseases was not part of our question-
naire and for that reason it could not be evaluated.

CONCLUSION

Chronic diseases with acute or chronic pain and disabil-
ity are a significant burden for healthcare and social care
systems and patients, due to the major role of indirect costs
in the total costs of these diseases. Since these diseases
are more prevalent in the older population, we can expect
that the total costs of treating lumbar pain would have a
greater economic impact, especially in countries with a re-
cent history of social and economic transition. This kind of
pharmacoeconomic study, especially from the societal per-
spective, could provide new information that can guide deci-
sion makers in systems with limited resources allocated to
health care and with the need for efficient and rational use
of the existing resources.
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