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Abstract. The paper deals with CCR, BCC and FDH efficiency analyses results of valid available indicators of eight Slovak regions
with one day surgery facilities both for adult and paediatric patients in the period of 2009-2014, where the input is the number of
beds and the output is the number of patients. In 2014, Banska Bystrica region was efficient from the viewpoint of CCR model of
paediatric patients. According to the BCC model, there were four efficient cases: Trnava - in 2009, Banska Bystrica - in 2014 and
Presov - two years running (2013 and 2014). In the case of CCR model regarding adult patients, Zilina region was efficient in 2009.
On the basis of the BCC DEA model, six efficient cases have been determined: Trnava and Zilina regions - in 2009, Zilina region -
in 2010, Banska Bystrica - in 2012 and Bratislava region - in 2012 and 2014. The results of the analysis present a valuable platform
for the creators of health and social policies as well as for other stakeholders of health system in Slovakia that will transform into
correct stabilization and regulatory mechanisms of health and social policies.

Keywords: Day Surgery; Hospital; Efficiency; Healthcare; Data Envelopment Analysis; Slovakia

JEL Classification: H51; C61

Acknowledgement. The work was supported by the VEGA Project No. 1/0986/15 «Proposal of the dimensional models of the
management effectiveness of ICT and information systems in health facilities in Slovakia and the economic-financial quantification
of their effects on the health system in Slovakia».

Our thanks go to the National Health Information Center of Slovakia (http://www.nczisk.sk) for providing the Slovak day surgery
database, as well as for a long-term support of our research activities within health policy.

DOI: http://dx.doi.org/10.21003/ea.V159-17

Beata [aBypoBa

KaHanaaT eKOHOMIYHUX HayK, AOLEHT, hakynbTeT eKOHOMIKW, TexHi4HMI yHiBepcuTeT y Kowwuue, Cnosaubka Pecny6bnika
Camyen KopoHu

KaHaMaaT eKOHOMIYHWX HayK, AOLEHT, hakynbTeT eKOHOMIKM, YHiBepcuTeT MaTena bena, BaHcbka Buctpuua, Cnosaubka Pecrybnika
EdekTUBHIiCTb BigAineHb AeHHOI Xipyprii B perioHax CnoBaubkoi Pecny6niku B nepioa 2009-2014 pokiB

AHoTauifa. Y ctatTi posrmagatoteca CCR, BCC ta FDH mogeni aHanisy cepeposuwa dyHkuUioHyBaHHA (ACD, aHrn. MOBO -
Data Envelopment Analysis (DEA)), nobygoBaHi Ha OCHOBi BUKOPUCTAHHA HAABHMX AOCTOBIPHMX MOKAa3HMKIB, L0 XapaKTepuayloTb
BiAAiNeHHA AeHHOI xipyprii AnAa gopocnvx Ta aite y BocbMu perioHax Cnosaupbkoi Pecny6nikv B 2009-2014 pp. Y AkocTi BXigHOT
3MiHHOI 6yB 06paHn NMOKa3HWK «KifbKIiCTb NiXKOK», a B AKOCTI BUXIOHOI — «4ncesbHIiCTb nauieHTiB». 3 ornAgy Ha CCR mogens,
neaiaTpvyHi BigAineHHA perioHy baHcbka buctpuua 6ynun ecbekTBHUMN y 2014 poui. 3a pesynbTtatamm 3actocyBaHHA BCC mogeni
6yno BMAINEHO YOTMPY BUNAAKN epeKTUBHOCTI BiadineHb: B perioHi TpHasa - y 2009 poui, y perioHi baHcbka buctpuua - y 2014
poui, a Takox y perioHi MNMpewos npotarom 2013 Ta 2014 pokis. Y Bunaaky CCR mogeni, Aka 3acTocoByBanacAa AfA BU3HAYEHHA
eheKTUBHOCTI BiAdiNneHb AnA AOPOCNNX NauieHTiB, edeKTUBHUMM 6y BiaaineHHa B perioHi )KuniHa B 2009 poui. Ha ocHosi Mmogeni
BCC 6yno oTpmMmaHo WicTb BUNaaKis edpeKTUBHOCTI BigdinieHb: y perioHax TpHasa Ta XXuniHa - y 2009 poui, y perioHi XKuniHa -y
2010 poui, y perioHi BaHcbka bucTtpuua - y 2012 poui Ta B Bpatucnascbkomy perioHi y 2012 Ta 2014 pokax. Pesynbtati npoBeaeHoro
aHanisy € nnatopmMoto AnA po3pobKM NOMITUKU OXOPOHM 3[40POB’A Ta couianibHOro 3axmcTy B CnosayymHi, hopmMytoumn ocHOBY AN
CTBOPEHHA e(heKTMBHMX MexaHi3MiB cTabinisauji Ta perynoBaHHA y umx cdepax.

KntovoBi cnoBa: BigAineHHA AeHHOI Xipyprii; epeKTUBHICTb; OXOpOHa 340POB’A; aHani3 cepenosuLa hyHKLIOHYBaHHA.

Beata l[aBypoBa

KaHanaaT 9KOHOMUYECKUX HayK, AOLUEHT, haKynbTeT 9KOHOMMKM, TexHudeckui yHusepcuteT B Kowwnue, Cnosaukas Pecnybnuka
Camyen KopoHu

KaHanaaT 9KOHOMUYECKMX HayK, AOLEHT, (haKynbTeT SKOHOMMUKMN,

YHuepcuteT Martena bena, baHcka bbicTpuua, Cnosaukaa Pecnybnuka

AdheKTUBHOCTb OTAENEHUA AHEBHOW XUpyprumn B pernoHax Cnosaukoin Pecny6nuku B nepuop 2009-2014 ronos
AHHOTauuA. B ctatbe paccmarpusatotca CCR, BCC u FDH mogenu aHanusa cpeppbl yHkumoHvpoBaHua (AC®D, Ha aHm.
A3blke - Data Envelopment Analysis (DEA)), nOCTpoeHHble Ha OCHOBE MCMOMb30BaHMA UMEIOLLMXCA AOCTOBEPHbIX MOKa3aTenen,
XapakTepusylowwmx oTAENEHNA AHEBHON XMPYPrun ANA B3POCNbIX U AeTen B BOCbMU pernmoHax Cnosakuu B nepuog, 2009-2014
rr. B ka4ecTBe BXOAHOM NepemMeHHON 6bin BbIGpaH nokasaTenb «KONMYECTBO KOEK», a B Ka4eCTBE BbIXOOHOW — «4YUCNEHHOCTb
naumeHToB». C Toukmn 3peHus mogenv CCR, neguaTpuyeckue otaeneHmA BaHCKo6bICTPULIKOTO permoHa 6binm atheKTUBHBIMU
B 2014 ropy. Mo pesynbtatam npumeHeHnA mogenu BCC 6binn BblgeneHsl YeTbipe cnydyaA aheKTUBHOCTU OTAENEHNN: B
pervoHe TpHasa - B 2009 roay, B pernoHe baHcka BeicTpuua - B 2014 roay, a Takxe B pernoHe lNpewos Ha npoTaxeHun 2013
n 2014 ropos. B cnyyae ¢ mogensio CCR, koTopaAa npumeHAnacb AnA OTAENEHUA B3POC/bIX NauMeHTOoB, 6binn aheKTUBHbI
oTaenenuna B XXunuHckom pervone B 2009 roay. Ha ocHose mogenv BCC DEA 661110 onpeaeneHo wecTb criyyaeB 3h(peKTUBHOCTH
oTaeneHunin: B pernoHax TpHasa v XXunuHa - B 2009 roay, B XXKunuHckom pervore - B 2010 roay, B pernoHe baHcka BeicTpuua -
B 2012 roay, a Takxe B bpaTtucnasckom permoHe - B 2012 n B 2014 rogax. Pe3ynbTatbl NpoBeAEHHOr0 aHanmMsa npeacTaBnalT
cobol ueHHyto nnatcopmMy AnA paspaboTKy MOAMTUKM 34PaBOOXPAHEHMA M coumanbHOM 3awmTbl B CnoBakuu, dopmupys
OCHOBY AJ1A CO34aHNA KOPPEKTHbLIX MEXaHU3MOB CTabunmaaumm n perynmpoBaHuna B 3TUX cdepax.

KnioyeBble cnoBa: oTAeneHA JHEBHOW XUpyprum; aeKTUBHOCTb; 34paBOOXpPaHEHUE; aHann3 cpeabl (hyHKLMOHUPOBAaHHUA.
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1. Introduction & Brief Literature Review

In Slovakia, day surgery has been developing since 2000.
Its development is connected with a formation of the Slovak As-
sociation of Day Surgery that supported the formation of a le-
gal framework to create day surgery workplaces. However, the
ratio of day surgery (approximately 7% out of the total number
of realised surgeries in comparison to 40-70% ratio abroad) is
very low in spite of the fact that the Ministry of Health of the
Slovak Republic supports it significantly (Gavurova & Hyranek,
2013; Gavurova et al., 2014) [1-2]. Day surgery has been ope-
rating successfully abroad for decades and it has also been
used by older patients as it is interconnected with subsequent
nursing care in many countries.

The fundamental characteristic of day surgery operation
states that it is an operation, which is relatively patient-friendly
with regard to the patient’s body and it does not represent any ex-
tremely high post-operative burden for the patient’s body (Jarrett
& Staniszewski, 2006)[3]. It is also necessary to take into consi-
deration the level of operational invasiveness, the relevant com-
plications, the risk of blood loss, the estimated post-operative
pain or the time which is necessary to perform day surgery ope-
rations (Kroneman, 2001; Soltes et al., 2011a; Soltes & Gavuro-
va, 2014) [4-6]. Threrefore, minimally invasive procedures, parti-
cularly in general surgery, represent a viable option (Soltes et al.,
2010) [7]. Furthermore, there are also patients’ characteristics that
may promote or prohibit day surgery preference for the given pro-
cedure (Soltes & Radonak, 2014; Popa et al., 2015) [8-9]. Day
surgery decreases a risk of nosocomial infections that extend the
treatment period and increases treatment costs. Day surgery dif-
fers within each country. This may be caused by many reasons
of both economic and non-economic character (Soltes, 2011b;
Szabo & Sidor, 2014; Szczygiel et al., 2014) [10-12]. Reimburse-
ment mechanisms represent an important aspect in the indivi-
dual countries (Soltes & Gavurova, 2015; Bem et al., 2014; Bem &
Michalski, 2015) [13-15].

In the context of the given facts, this article provides another
partial view of health system efficiency by using a chosen me-
thod of evaluating the day surgery efficiency in Slovakia. We ob-
tained the data on the basis of contractual cooperation with the
National Health Information Center.

2. Purpose

The main purpose of our paper was to do day surgery ef-
ficiency analyses in the Slovak regions (NUTS Il level) in the
period of 2009-2014 (the relevant day surgery data have been
collected on the basis of the Ministry of Health of the Slovak
Republic Guidelines since 2009). Our main analytical methods
were DEA (CCR, BCC and FDH) input oriented models. We
assume that the number of patients is already defined and it is
not rational to increase it due to different medical, personal and
technological requirements of day surgery therapy patients.

3. Data and Research Methods

«T'he Annual Report of Day Healthcare» is the data source
for our DEA analysis of day surgery healthcare efficiency (The
Ministry of Health of the Slovak Republic). It was offered to us
by the National Health Information Center of Slovakia.

Slovak regions with day surgery facilities are our research
objects. We have analysed suitable available indicators of day
surgery efficiency during the years 2009-2014. The number of
day surgery patients in two age groups (paediatric patients un-
der 18 years old and adult patients of 19 or more years old)
was the output. The corresponding number of both paediatric
and adult beds was used as the input.

Besides descriptive statistics, we have used three input
oriented DEA models (CCR, BCC a FDH) (Cooper et al., 2007)
[16]. The CCR model with constant returns to scale was the
first DEA model (Charnes et al., 1978) [17]. The BCC
model with variable returns to scale was published la-
ter (Banker et al., 1984) [18]. The linear combination of
units (in our case the units are Slovak regions in cor-
responding years) is used to compute optimum values
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Republic, the DEA models have been used to measure the ef-
ficiency of financial institutions (Kocisova, 2012) [19] or the effi-
ciency of the agricultural sector (Kocisova, 2015) [20].

A different approach to the problem of efficiency was pub-
lished in 1984 (Deprins et al., 1984; Cooper et al., 2007)
[16-17]. It does not require the basic classic condition for the
production models - convexity of production sets. Another im-
portant difference in comparison with other DEA models is
that evaluated units are compared only to real efficient units,
not to their linear combinations. Optimal (dominant) units are
on the so-called Free Disposal Hull (FDH) of production set.
Its definition is very simple:

FDH (xy,¥,) :{(x,y) :xe“;ySy(,}.

(1

Production units are compared with optimum units on FDH in
such a way that none of the units has a smaller input and a larger
output. Then, for all (x,y) € FDH(x,, y,) at least one of the three
conditions is valid x> X,y =YX =X,y <Yy X > X, ¥ <.
The optimal unit produces the same output by a smaller input or
a larger output by the same input or a larger output by a smaller
input. Input oriented FDH model is then defined by:

min 0, X2 < 0x,, Y2 > y,,ed=1,4€{0,1}, 2

where @ is the input efficiency, X and Y are input and out-
put matrices and A is the Boolean variable with values 0 or 1.
Computational simplicity is an advantage of the FDH method.
It is not necessary to use optimisation programming methods.
Only pair-wise comparisons of units are needed. Possible exis-
tence of so-called slacks is a disadvantage of the FDH. Howe-
ver, it is also the problem of the classic radial CCR and BCC
DEA models. In our case of one input and one output, the exis-
tence of possible slacks can be easily controlled visually. For
statistical and graphical analyses, we have used the statistical
system SPSS version 19. The software DEA solver was used
to conduct the DEA analyses (Cooper et al., 2007) [10]. In next
part, we briefly present statistical parameters of the analysed
variables (day surgery indicators).

4. Results

a) Descriptive statistics results

There are eight self-government regions in Slovakia
(NUTS 1l level). In the paper, we use their abbreviations
from National Health Information Center of Slovakia: Ban-
ska Bystrica (BC), Bratislava (BL), Kosice (KI), Nitra (NI),
Presov (PV), Trnava (TA), Trencin (TC) and Zilina (ZI). The
available data cover a period of five years: 2009-2014 (then,
for example, the case of Trencin region in 2012 is marked
as TC12). Basic statistical parameters of examined availa-
ble variables (the number of day surgery paediatric patients,
the number of day surgery adult patients, the number of day
surgery paediatric beds, the number of day surgery adult
beds) are shown in Table 1. We used them in the efficiency
analysis of Slovak regions (Mean = arithmetic mean, Std.
Dev = standard deviation. The number of cases is 48 (eight
Slovak regions in the period of six years).

The mean number of day surgery paediatric patients is 1,463.
The minimum number (201) was in Trencin region in 2009, whe-
reas the maximum number (3,377) was in Presov region in 2014.

The number of day surgery adult patients has a mean va-
lue of 15,410. The minimum number (4,233) was in Trnava re-
gion in 2009, whereas the maximum number (33,049) was in
Bratislava region in 2014.

the years 2009-2014

Tab. 1: Statistical parameters of day surgery in Slovak regions during

of inputs and outputs in the DEA models. It evokes the

question of reality of such «regions» in our case.

DEA is a non-parametric approach for frontier esti-

Variable Mean | Std. Dev. | Minimum | Region | Maximum | Region
No. of paediatric patients 1,463 961.1 201 TCO 3,377 PV14
No. of adult patients 15,410| 7,357.8 4,233 TA9 33,049 BL14
No. of paediatric beds 43 30.2 5 TA9 173 NI14
No. of adult beds 172 86.1 30 TA9 439 BL14

mation. Basic models are discussed in works of many
authors and applied in different areas. In the Slovak

Source: Own calculations
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The mean number of day surgery paediatric beds is 43
ranging from the minimum value of 5 in Trnava region in 2009
to the maximum value of 173 in Nitra region in 2014.

The mean number of day surgery beds for adults is 172 with
their minimum number of 30 in Trnava region in 2009 and their
maximum number of 439in Bratislava region in 2014. In the next
part of this paper, we present the results of the application of the
DEA methods to calculate the available day surgery indicators.

b) DEA analyses results

We have a production dependence with one input (the
number of day surgery beds) and one output (the number of
day surgery patients). It is easy to depict it in the common scat-
ter-plot where we can see relative positions of Slovak regions
during the analysed time period in production possibility set
between the number of day surgery patients (the vertical axis)
and the corresponding number of day surgery beds (the ho-
rizontal axis). Figure 1 is shows a production set of paediatric
day surgery efficiency problem with the CCR (constant returns
to scale) and the BCC (variable returns to scale) production
frontiers. The FDH production frontier is not depicted because
the relevant software was unavailable we have not got software
for it. From the viewpoint of the CCR model of paediatric day
surgery, is efficient Banska Bystrica region was efficient in 2014
(BC14). A line from the point (0.0) goes through it and deter-
mines the CCR efficient production frontier. Other Slovak re-
gions should shift to the CCR production frontier in the horizon-
tal direction to the left to become input efficient. The BCC pro-
duction frontier is piecewise linear function which goes through
four BCC efficient cases.

An overview of the results of DEA analyses for paediatric
day surgery is reflected in Table 2 which contains CCR, BCC
and FDH efficiency scores. A reduction of day surgery beds
that is needed for Slovak regions (with day surgery facilities)
to become efficient is computed easily from efficiency scores,
e.g. if efficiency is 0.7, then the relative reductionis 1-0.7 =0.3
(30%). Of course, the efficient units have a 0% reduction. The
most conservative is the CCR (with constant returns to scale)
model. Usually, only one unit is efficient in its case. Then fol-
lows the BCC model (with variable returns to scale) with more
than one efficient unit. The FDH model is the least conserva-
tive. It has even a larger proportion of efficient units.

Then, three regions follow, namely Zilina in 2014 (ZI14),
Banska Bystrica in 2013 (BC13) and Kosice in 2012 (KI12) with
almost the same reduction just above 50%. Nitra was relative-
ly the «worst» region in 2014 (NI114) with its necessary bed re-
duction of large proportion equal to 96% (from 173 beds to only
6 beds). Itis also clear from Figure 1. The region is in the lower
right corner of production set and falls far behind the other re-
gions. Furthermore, Nitra region has been at the end of the list
of rank order through all the years.
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Fig. 1: Production set of number of day surgery paediatric
patients vs the number of day surgery paediatric beds

with corresponding CCR and BCC DEA frontiers
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Tab. 2: Results of input oriented CCR, BCC a FDH DEA
efficiency analyses of paediatric day surgery
in Slovak regions in the period of 2009-2014

Rank | Region | CCR eff. | Region | BCC eff. | Region | FDH eff.

1 BC14 1 TA9 1 PV14 1

2 Z114 0.497 BC14 1 BC14 1

3 BC13 0.496 PV13 1 PV13 1

4 KI12 0.495 PV14 1 BC13 1

5 BL10 0.424 BC13 0.651 TA10 1

6 TA11 0.399 BL10 0.565 BC10 1

7 KI11 0.398 TA10 0.562 TA9 1

8 PV13 0.373 TA11 0.556 TA11 0.941
9 BL9 0.373 BC10 0.553 BL10 0.889
10 PV14 0.362 Z114 0.518 BL11 0.885
11 BC12 0.345 KI12 0.502 BC9 0.800
12 ZI11 0.339 BC12 0.468 TA12 0.800
13 BC11 0.339 TA12 0.461 BL9 0.793
14 Z112 0.331 BC11 0.456 BL14 0.767
15 TA12 0.325 BL9 0.442 BC12 0.762
16 BC10 0.313 BL11 0.404 TC12 0.727
17 ZI13 0.309 KI11 0.403 BC11 0.727
18 BL11 0.309 TA14 0.400 TA13 0.684
19 TA14 0.304 TC12 0.388 Z114 0.622
20 BL14 0.301 BL14 0.378 TA14 0.615
21 TA9 0.289 ZI11 0.370 BL13 0.615
22 PV12 0.283 BC9 0.366 PV9 0.593
23 TC14 0.283 TA13 0.352 KI12 0.535
24 KI13 0.265 Z112 0.339 TC11 0.533
25 TC12 0.259 BL13 0.329 ZI11 0.523
26 PV11 0.252 Z113 0.329 Z19 0.500
27 KI10 0.245 TC14 0.312 TC13 0.500
28 KI14 0.223 PV12 0.298 TC10 0.500
29 BL13 0.219 TC13 0.295 NI11 0.481
30 TA10 0.218 PV9 0.294 ZI110 0.469
31 TC13 0.211 TC11 0.290 TC14 0.460
32 BC9 0.211 Z19 0.281 NI10 0.457
33 K19 0.200 KI13 0.270 KI11 0.426
34 TC11 0.196 KI10 0.268 ZI13 0.426
35 Z19 0.195 PV11 0.267 BL12 0.411
36 PV9 0.184 TC9 0.263 KI9 0.411
37 TA13 0.182 TC10 0.262 KI10 0.383
38 ZI10 0.174 NI11 0.251 Z112 0.377
39 BL12 0.158 KI9 0.235 PV12 0.371
40 PV10 0.153 KI14 0.228 PV10 0.371
41 TC10 0.139 Z110 0.223 PV11 0.343
42 NIl 0.133 NI10 0.211 NI9 0.333
43 NI10 0.123 BL12 0.200 KI13 0.295
44 NI12 0.104 PV10 0.189 NI12 0.280
45 TC9 0.074 NI9 0.175 TC9 0.263
46 NI9 0.058 NI12 0.133 KI14 0.253
47 NI13 0.045 NI13 0.070 NI13 0.139
48 NIl4 0.036 NI14 0.052 NI14 0.092

Source: Own calculations

Four cases are efficient according to the BCC model: Trnava -
in 2009 (TA9), Banska Bystrica - in 2014 (BC14) and Presov two
years running in 2013 and 2014 (PV13 and PV14). To gain input
efficiency it is necessary for inefficient regions to shift horizontally
to the BCC production frontier. For example, Bratislava region in
2009 (BL9) should move to the line between points of Trnava re-
gion in 2009 (TA9) and of Banska Bystrica region in 2014 (BC14).
The first inefficient region after the efficient regions is Banska
Bystrica region in 2013 with a 34.9% input reduction. Once again,
Nitra region was the last one in 2014 (NI14) with a slightly smal-
ler input reduction 94.8% in comparison with the CCR model re-
quired reduction. As we have already mentioned, the FDH model
is even more free. In our case seven regions are FDH efficient.
In the year 2009, there was one efficient region: Trnava (TA9).
Two regions were efficient in 2010: Banska Bystrica (BC10) and
Trnava (TA10). In 2013 and 2014 other two regions were FDH ef-
ficient: Banska Bystrica (BC13, BC14) and Presov (PV13, PV14).
The first inefficient region was Trnava in 2011, which has a reduc-
tion of only 5.9%. The last region in 2014 was Nitra with a reduc-
tion of 90.8%. The most frequent peer was Banska Bystrica re-
gion in 2013 (17 times); in 2014 (21 times) and in 2010 (4 times).
Its proportion is 87.5%. If we take the criterion of 50% or more
in the necessary reduction of beds as useless surplus of beds,
then among the worst regions are: Nitra region (in all the ana-
lysed years from 2009 to 2014 it had double the required beds),
Kosice - during five years, Presov and Zilina - during three years.
In figure 2 are depicted The CCR and BCC production frontiers



with Slovak regions in the period of 2009-2014 for adult day sur-
gery are depicted in Figure 2.

In Table 3, there is an overview of corresponding DEA re-
sults analyses.
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Tab. 3: Results of input oriented CCR, BCC a FDH DEA
efficiency analyses of adult day surgery
in Slovak regions in the period of 2009-2014

Now, from the viewpoint of the CCR model, Zilina region was . . .
efficient in 2009 (Z19) (see also Figure 2). The second region is Ral"k Reg;g"s CCRfff' Rej?/lg"s Bccleff' R‘;gc'l"‘l“s FD”leff'

Zilina region in 2010 (Z110) with a small 1.7 % reduction. Thus, Zili- 7110 0983 719 1 BL1 1
na region was almost efficient in 2010. The last region was Presov 3 TAL2 0.909 7110 1 TAL3 1
in 2011 (PV11) with a large necessary input reduction of 80.8 %. 4 TA9 0.887 BC12 1 KI13 1
On the basis of the BCC model, there are six efficient cases: 5 BC12 0.881 BL12 1 NI9 1
Trnava and Zilina regions in 2009 (TA9 and ZI19), Zilina region in 6 TA10 0.878 BL14 1 BC13 1
2010 (Z110), Banska Bystrica in 2012 (BC12) and Bratislava re- 7 NI9 0.788 | KI13 | 0.965 | TA9 L
gion in 2012 and in 2014 (BL12 and BL14). The first inefficient re- 8§ N3 | 0762 | TAL0 | 0.944 | ZI12 L
. ) T : o ) 9 BL12 0.761 Z112 0.933 Z19 1
gion was.Kosm(_a region in 2013 V\(lth a 3.5% input rgdu_ctloq. The 10 TALL 0.757 TAL2 0.920 TAL2 1
last one is again Presov region in 2011 (PV11), with its slightly 11 TAL3 0.739 Kila 0.916 BL12 1
smaller input reduction (80.1%), was the last one. 12 Z112 0.735 BL11 0.907 BC12 1
13 BL11 0.728 Z114 0.866 BL11 1
14 BC11 0.683 NI13 0.854 Z110 1
400004 15 Z114 0.671 TC14 0.853 TA10 1

16 BC13 0.670 NI9 0.826 BC11 0.992

17 Z113 0.636 BC13 0.792 KI14 0.981

BLi4 18 PV10 0.634 KI12 0.781 ZI13 0.956

19 BC10 0.601 BL13 0.769 KI12 0.949

300007 20 TC14 0.599 TA13 0.767 Z114 0.942

° o ks 21 KI13 0.588 TALl 0.760 ZI11 0.921

g oz o T2 22 NI12 0.587 ZI13 0.749 NI13 0.917

g B s 23 BL13 0.587 BC11 0.727 NI14 0.845

3 200007 13 P13 O 24 ZI11 0.575 BC14 | 0.683 PV10 0.835
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Fig. 2: Production set of number of day surgery adult 37 PVi4 | 0.476 KI9 0.551 | PV12 | 0.665

patients vs the number of day surgery adult beds with 38  BLI4 | 0473 | BL10 | 0.518 | TC12 | 0.623

corresponding CCR and BCC DEA frontiers 39 | Nm1 | 0444 | TC13 | 0.494 | BC9 | 0.59

Source: Own construction 40 TC13 0.444 KI10 0.487 TA14 0.571

41 TC12 0.443 TA14 0.456 | TC13 0.550

42 KI10 0.432 TC12 0.453 NI11 0.542

Fifteen cases are efficient according to FDH model. In the 43 | TC11 | 0.423 NIl | 0.447 | KI10 0.506

year 2009, there were three efficient regions: Nitra (NI9), Trava 44 TA14 0.420 | TC11 0.429 | TCii 0.460

(TA9) and Zilina (Z19). Two regions were efficient in 2010: Trava 45 | TC10 | 0.386 | TC10 | 0.388 PV9 0'438

(TA10) and Zilina (ZI10). In 2011, only Bratislava region (BL11) was i;} E\C/g g'ggg E\C/g g'gig TTCCIQO 8'30;

FDH efficient. Four regions were efficient in 2012: Banska Bystrica 28 PVl 0.192 PVl 0.199 PVl 0.249

(BC12), Bratislava (BL12), Trnava (TA12) and Zilina (ZI12). Three
regions were efficient in the year 2013: Banska Bystrica (BC13),
Kosice (KI13) and Trnava (TA13). In 2014, two regions, namely
Bratislava (BL14) and Trencin (TC14), were efficient. The first inef-
ficient region was Banska Bystrica in 2011 with an input reduction
of only 0.8%. The last region was Presov in 2011 (PV11) with a re-
duction of 75.1%. The most frequent peers are Banska Bystrica in
2012 (11 times) and in 2013 (4 times), Zilina in 2009 (7 times) and
Trnava in 2012 (4 times). Their proportion is 54.2%. Surplus beds
are not so frequent as in the case of paediatric day surgery. More
than 50% reduction is needed only in two regions: Presov (2009
and 2011) and Trencin (2009, 2010 and 2011).

Now we can make some summary evaluations. is An over-
view of the FDH efficiency results of Slovak regions in the pe-
riod of six analysed years is shown in Table 4.

Banska Bystrica was relatively the best region in the field of
paediatric day surgery. It was efficient three times: in 2010, 2013
and 2014. Two regions were efficient during two years: Presov (in
2013 and 2014) and Trnava (in 2009 and in 2010). All the other
regions were not efficient at all during six years interval.

A different situation is in the field of adult day surgery where
Trmava, which was FDH efficient during four years (2009, 2010,
2012 and 2013), is relatively the best region. The second place is
held by two regions: Bratislava (2011, 2012 and 2014) and Zilina
(2009, 2010 and 2012) with three efficient years. Banska Bystrica
region follows with two efficient periods (2012 and 2013). Three re-
gions were efficient once: Kosice (2013), Nitra (2009) and Trencin
(2014). Presov region was not efficient during 2009-2014.

Source: Own calculations

Tab. 4: FDH efficient cases of day surgery in Slovak regions
in the period of 2009-2014

Group Paediatric _day surgery
Region/Year 2009 | 2010 2011 2012 | 2013 2014
Banska Bystrica + + +
Bratislava
Kosice
Nitra
Presov + +
Trnava + +
Trencin
Zilina

Group Adult day surgery
Region/Year 2009 2010 2011 2012 2013 2014
Banska Bystrica + +
Bratislava + + +
Kosice +
Nitra +
Presov
Trnava + + + +
Trencin +
Zilina + + +

Source: Own calculations
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If we put together the results from both groups of day sur-
gery, then Trnava, which was efficient six times during 12 eva-
luated cases (regions and years), is relatively the best region.
The second place is held by Banska Bystrica which was effi-
cient for five times. Two regions were efficient three times: Bra-
tislava and Zilina.

We have found out the differences in the efficiency of units
that were performing day surgery separately for children and adult
patients in the individual regions of Slovakia by means of the ana-
lysis. It is very complex to form particular reasons of given diffe-
rences. The deliberate use of own reporting methods in the gi-
ven health facilities represents one of those reasons. It is caused
by the present price strategies of health insurance companies.
They influence day surgery availability by concluding the con-
tracts with healthcare providers and setting financial limits. This
leads to a deliberate transformation of procedures from day sur-
gery group procedures to a separately reimbursed group of pro-
cedures by many healthcare providers (the patient is discharged
within 72 hours — a 3-day procedure). This becomes financially
more advantageous. If a healthcare provider performs the pro-
cedure that is already recorded as a one-day procedure without
stating adequate reasons by means of a traditional hospitaliza-
tion form, he receives a payment in the amount of a day surgery
procedure from his/her health insurance company. It is related to
deeper system issues that are connected with pricing policies of
health insurance companies, short-term period of contractual re-
lationships between healthcare providers and health insurance
companies, as well as with other issues (legal, procedural, etc.).

5. Conclusions

The article deals with the issue of day surgery efficiency
in Slovakia. It is part of health system and is not very high-
lighted. Thus, the development of day surgery in Slovakia has
been stagnating for a long period of time. This may be proved
by a minimum rate of day surgery procedures within the total
amount of procedures. We have chosen a methodology that
corresponds to the structure of available data, as well as to the
given research target to evaluate the level of day surgery effi-
ciency with regard to the individual regions of Slovakia.
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