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IN TRO DUC TION

One of health care pri or i ties in re cent years is the pro cess of re ha bil i ta tion. In this con nec tion dif fer ent pro -
grams are de vel oped, which sup port this pro cess for pa tients with wide range of dis eases. The Pro gram for
pro phy laxis and re ha bil i ta tion of NSSI (Na tional So cial Se cu rity In sti tute) was in tro duced in Bul garia in the
year 2001. Ma te rial and method: The pres ent study an a lyzes the health ef fect of the re ha bil i ta tion, con ducted
within the NSSI Pro gram for pro phy laxis and re ha bil i ta tion for pa tients with lum bar intervertebral disc
dam age with radiculopathy (ICD 51.1). Health eco nomic eval u a tion was per formed by eco nomic cost ben e fit
anal y sis. The study in cludes 100 pa tients, which at tended in three fol low ing years (2007, 2008 and 2009) Spe -
cial ized hos pi tal for re ha bil i ta tion – Na tional com plex PLC branch Banite. Their health con di tion was eval u -
ated us ing the func tional in dex of Steinbrocker be fore and af ter un der go ing the re ha bil i ta tion. Re sults and
dis cus sion: A ten dency for sig nif i cant im prove ment of the pa tients` health con di tion was re ported for the
stud ied three years. The av er age num ber of pa tients with im prove ment was in creased from 42% in 2007 to 51
% in 2008 and reached 60% in 2009. The per formed eco nomic anal y sis shows ob jec tively the con nec tion be -
tween re ha bil i ta tion ben e fit for the pa tient and costs.
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The de vel op ment of var i ous pro grams, re lated to pro vid ing
qual i fied re ha bil i ta tion and in creas ing the pos si bil ity for ac -
cess of the pa tients is a pri or ity of the health care sys tems all 
over the world. In 2001 in Bul garia was in tro duced a pro -
gram, par tially fi nanced by NSSI (Na tional So cial Se cu rity
In sti tute), aim ing the pro vi sion of pro phy laxis and re ha bil i -
ta tion of wide spec trum of dis eases (2). Dur ing the pe riod
2007-2009 state fund ing for this pro gram was 23 mil lion
leva av er age per year. Con stant in crease in the num ber of
pa tients, will ing to join the pro gram, is ob served - on one
hand the re ha bil i ta tion pro cess is char ac ter ized with in -
creased in ter est and on the other hand - with more re stricted 
re sources. This re quires thor ough health eco nomic anal y -
ses, which could con trib ute to ex pan sion of the ex ist ing and 
the de vel op ment of new con cepts in the re ha bil i ta tion area.
The aim of the pres ent study was to con duct health eco nomic 
eval u a tion of the Pro gram for pro phy laxis and re ha bil i ta tion
of pa tients with lum bar intervertebral disc dam age with
radiculopathy (code in ICD 51.1), fi nanced by NSSI.

MA TE RIAL AND METHOD

The study in cludes 100 pa tients with lum bar intervertebral
disc dam age with radiculopathy aged be tween 27 and 63
(mean age 49.87 ± 0.74), which un der went re ha bil i ta tion in 
three fol low ing years (2007, 2008 and 2009) in Spe cial ized 
hos pi tal for re ha bil i ta tion- Na tional com plex PLC, branch
Banite. Ev ery year the pa tients' con di tion was eval u ated on
ad mis sion and on dis charge by spe cial ized phys io ther a pists 
us ing the func tional in dex of Steinbrocker (14) (tabl. 1). 
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Class I
Complete functional capacity with ability to carry on
all usual duties without handicaps

Class II
Functional capacity adequate to conduct normal
activities despite handicap of discomfort or limited
mobility of one or more joints.

Class III
Functional capacity adequate to perform only few or
none of the duties of usual occupation or of self-care

Class IV
Largely or wholly incapacitated with patient
bedridden or confined to wheelchair, permitting little
or no self-care.

Table 1.  Functional index of Steinbrocker



The re ha bil i ta tion pro gram of NSSI for pa tients with lum -
bar intervertebral disc dam age with radiculopathy in cludes
the fol low ing five pro ce dures:
 group med i cal gym nas tics;
 bath with min eral wa ter;
 med i cal mas sage;
 lye ther apy;
 low fre quency /mid dle fre quency/ electrotherapy

in clud ing elec tro pho re sis. 
The per formed anal y sis stud ies the health ef fects of the pro -
gram, the ex penses for the re ha bil i ta tion and the col lat eral
ben e fits, cal cu lated rel e vantly by GDP (Gross do mes tic
prod uct) per per son at working age.

RE SULTS AND DIS CUS SION

Health ef fect of the re ha bil i ta tion
We an a lyzed the health sta tus of the pa tients on their dis -
charge, eval u ated again us ing the func tional in dex of
Steinbrocker for the stud ied years (tabl 2). Con di tion with
im prove ment is con sid ered when pass ing from IInd to Ist
class, from IIIrd to IInd and from IVth to IIIrd class. Pre -
serv ing the same class is re garded as con di tion with out al -
ter ation. No one from the stud ied pa tients had de te ri o ra tion
of his condition.

For year 2007 im prove ment of the health con di tion was re -
ported in al most half of the pa tients (42%) - 11 pa tients
passed from class II to class I, 23 - from class III to class II
and 8 -from class III to class IV. The rest of the pa tients
(58%) were not in flu enced by the re ha bil i ta tion.
In 2008 we ob served im prove ment of the health con di tion in
more than half of the pa tients (51%) and no al ter ation in 49% 
of the pa tients. Com pared to 2007 an in crease of 21.43% in
the num ber of pa tients with im prove ment was de tected.
The health con di tion of the pa tients from the dis charge till the
next ad mis sion could be im proved, de te ri o rated or pre served the 
same due to dif fer ent rea sons. Af ter re search of the med i cal
doc u men ta tion of the pa tients was ob served that the con di tion
of part of the pa tients dur ing the year was de te ri o rated within the 
pe riod be tween the two re ha bil i ta tions (2007-2008) and on ad -
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Fig 1. Distribution of the patients according to their
condition on discharge for the period 2007-2009

Class
Admission

Number of
patients

Discharge Number

2007

I -
with improvement -

no alteration -

II 24
with improvement 11

no alteration 13

III 58
with improvement 23

no alteration 35

IV 18
with improvement 8

no alteration 10

Total 100
with improvement 42

no alteration 58

2008

I 9
with improvement -

no alteration 9

II 33
with improvement 18

no alteration 15

III 44
with improvement 24

no alteration 20

IV 14
with improvement 9

no alteration 5

Total 100
with improvement 51

no alteration 49

2009

I 14
with improvement -

no alteration 14

II 40
with improvement 26

no alteration 14

III 37
with improvement 27

no alteration 10

IV 9
with improvement 7

no alteration 2

Total 100
with improvement 60

no alteration 40

Table 2. Distribution of the patients according to their
condition on discharge divided into classes ( functional
index of Steinbrocker) for 2007, 2008 and 2009



mis sion in 2008 two of the pa tients passed from class I to
class II and 4 - from class III to class IV.
On ad mis sion in 2009 the dis tri bu tion of the pa tients in
classes re veals that most of them pre served the same health
con di tion as dis charged in 2008.
Af ter the third re ha bil i ta tion course in 2009 60% of the pa -
tients were with im prove ment and 40% had no al ter ation in
their con di tion. Dur ing the third year (2009) the num ber of
pa tients with im prove ment com pared to those in the first
year was in creased with 42,8%.
The ob tained re sults show as cend ing ten dency with mar -
ginal sta tis ti cal sig nif i cance of im prov ing the health con di -
tion of the pa tients af ter un der go ing re ha bil i ta tion for the
stud ied three years (?2=3.080, P=0.07, Fig.1). 
Cost ben e fit anal y sis
The costs for re ha bil i ta tion within the NSSI pro gram are
pre sented for each year in ta ble 3.

The method cost ben e fit was ap plied, which stud ies and an -
a lyzes costs con cern ing the treat ment of pa tients and the
an tic i pated ben e fits and sav ings (3,6). The in di rect es ti ma -
tion of the ben e fit for the so ci ety from cer tain treat ment
could be de ter mined rel a tively us ing GDP (Gross do mes tic
prod uct) per person at working age (8). 
 For the stud ied three years the ben e fit was cal cu lated us ing
the num ber of pa tients with im prove ment in class I and
class II, eval u ated by func tional in dex of Steinbrocker af ter
un der go ing re ha bil i ta tion ( table 4).

The ben e fit for year 2009 is sig nif i cantly higher, be cause
the pa tients, which im proved passed mainly into class I and

class II. Com par ing the ac com plished ben e fit in the first
year with that of the third the in crease is 1.97 times more.
Dur ing ev ery fol low ing re ha bil i ta tion course the num ber of 
pa tients with im prove ment was in creased, i.e. the ef fect of
the re ha bil i ta tion is cumulating.

DIS CUS SION

Our coun try pro vides im mense op por tu ni ties for con duct -
ing re ha bil i ta tion pro grams, con sid er ing the di verse com bi -
na tions of phys i cal (nat u ral and re shaped) meth ods and
means for pro phy laxis, treat ment and re ha bil i ta tion. Bul -
garia has tra di tions re gard ing cli mate and balneotreatment.
At the same time the health care sys tem re form, the al ter -
ation of the way of fund ing (in clud ing for re ha bil i ta tion ac -
tiv i ties) and re struc tur ing of the health re sort ac tiv i ties re -

struc tur ing con sid er ably ob structs the ac cess of the pa tients
to ef fec tive treat ment and re ha bil i ta tion as the pos si bil i ties
are restricted - clinical pathways, NSSI programs and free
ad mis sion (1).
Ev ery year the num bers of peo ple will ing to ben e fit from the
NSSI pro gram is in creas ing. De vel op ing more sim i lar pro -
grams cre ated in co op er a tion with re search units (De part -
ment of Phys i cal Med i cine and Re ha bil i ta tion at the Med i cal 
Uni ver si ties) and spe cial ized hos pi tals for re ha bil i ta tion may
pro vide an op por tu nity for early and long-term re ha bil i ta tion
of pa tients with dif fer ent dis eases. De vel op ing, test ing and
eval u at ing new screen ing in stru ments, di ag nos tic meth ods
for de tect ing in di vid ual prob lems and the re lated re ha bil i ta -
tion needs is a pre req ui site for achiev ing op ti mal re sults in
pres er va tion of the pa tients  ̀work ing abil ity (13). 
Most Eu ro pean coun tries have na tional pro grams for re ha -
bil i ta tion, funded com pletely or par tially by health in sur -
ance funds and pen sion funds (4,10,11). A num ber of stud -
ies pro vide health eco nomic anal y ses of re ha bil i ta tion pro -
grams, which eval u ate the ben e fits from those pro grams,
ex pressed in re duc tion of mor bid ity or tem po rary dis abil ity. 
It is ad di tion ally em pha sized on the eval u a tion of ed u ca -
tional pro grams for pa tients, com par i son of out pa tient and
in pa tient rehabilitation and others (5,7,9,11,12,15,16 ). 
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Year Funding by the patient (lv) Funding by NSSI (lv)

Expense for
10-day

period (lv)
Registration

fee
Insurance 

Food, day
expenses,VA

T

Sleeping
expenses

Funding for
food

Examination
s and

rehabilitatio
n procedures

2007 15 6 99 16 45 113 417 

2008 20 6 99 16 45 150 454 

2009 20 6 150 16 45 160 515 

Average expense per year 18.33 6 116 16 45 141 462 

Table 3. Costs for rehabilitation within the Program for prophylaxis and rehabilitation of NSSI ( 10-day course) of
patients with lumbar intervertebral disc damage with radiculopathy for the period 2007-2009

Year
Number of

patients with
improvement

GDP (lv) Benefit (lv)

2007 47 7412.72 348 364

2008 50 8790.60 439 500

2009 81 8482.88 687 042

Table 4. Evaluation of the benefit from the rehabilitation
using GDP per person 



CON CLU SION

Health eco nomic anal y ses con trib ute to the ob jec tive as -
sess ment of the health ef fect and costs, which as sists the re -
stricted re sources dis tri bu tion for re ha bil i ta tion activity.
The per formed cost ben e fit anal y sis showed that the NSSI
Pro gram for pro phy laxis and re ha bil i ta tion con trib utes to
the pa tients' health im prove ment and thus to the so ci ety
ben e fit. This dem on strates the ne ces sity of in tro duc ing
more re ha bil i ta tion programs in Bulgaria.
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