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EMERGENCY ROOMS IN THE +tOD Z REGION
IN THE LIGHT OF SPATIAL ANALYSIS

The article is devoted to analysis of the matclamgngement and the size of the individual
hospital emergency rooms located in the 2. @efjion to diversify the region's population dis-
tribution in terms of municipal level. The data smifor the above analysis was the National
Action Plan for Emergency Medical System for thaltéegion of 23 June 2015 and Local
Data Bank of Central Statistical Office. Analyze takeme variants. Firstly assumes the pos-
sibility of getting to the hospital emergency wandvictim's own transport or via emergency
medical team. Furthermore taken different time esndror your own transport the injured
assumed range of 15 and 30 minutes, while for eemesgmedical team average and maxi-
mum intervention time in line with the regional plaro achieve the objective study used
a two-step floating catchment area method in thesit (2SFCA) and enhanced (E2SFCA)
form. As a result of the research, it was found tliva strategic documents devoted to the
organization of medical rescue system on the aféheot6d: province, special attention
should be paid to the communes of Bielawy, Zdungrikdzia, Chsno and Kocierzew Potud-
niowy in the Lowicz district as well as to the coommes of Biata Rawska, Regnéw, Sadkowice
and Ciejdz in the Rawa district and the communes of Przedbod Wieruszow. In each
adopted research variant, the inhabitants of theeafentioned communes have the lowest
accessibility levels to ER.

Keywords: emergency department, two-step floating catchmesa method, Lot region,
spatial analysis, GIS.
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1. INTRODUCTION

The distribution of hospital emergency rooms (ERpivery important issue due to
health safety of inhabitants both on the local eeglonal level. Spatial differentiation of
their accessibility is one of indicators of effeetness of the health care system at the inter-
face with the transport system of the given ar&esearch into accessibility of medical
services, in this case specialist ones providedERy may be conducted on the basis of
methods of spatial accessibility anal§siEheir results may be used as a diversified diag-
nostic material for planning investments which fo@n health safety of inhabitants or
boosting the already existing emergency robi@snclusions made on the basis of the anal-
ysis may be used to make necessary correctiordaumant strategic documents so that the
introduced changes may affect health safety ofbithats in the most efficient manner
possible.

The most important issue in the case of ER is thesport of the injured parties in
a sudden health or life-threatening situation tadequately equipped medical centre in the
shortest time possible. The Act on State Medicache as of 8 September 2006 indicates
that emergency rooms together with medical reseams form two inherent ingredients of
this systerf

The article is devoted to analysis of adjustmerthefdistribution and size of individual
hospital emergency rooms located in the4prbvince to the differentiation of distribution
of the region’s population from the perspectivéh&f commune. The source of data for this
analysis was the Operating Plan of the State Mé&eacue for the L&dprovince as of
23 June 2015 as well as the Local Data Bank oMbm Statistical Office. The research
includes 17 emergency rooms characterized by maggregated number of resuscitation
units, intensive care and observation units asaegethe number of doctors working in them.
The spatial scope of the research is representatl bgmmunes of the Lédorovince and
those from the neighbourning provinces which areedound in the isolines of maximum
travel time adopted in the research.

The study adopts a number of variants. Firstlgsgumes a possibility of reaching the
hospital emergency room with the use of the ingrady’s own transport (individual car
transport) or with assistance of the medical reseam. Besides different time scopes were
adopted. The scope of 15 and 30 minutes was adéptéike inured party’s own transport,
whereas medical rescue teams were attributed medindnmaximum intervention time
convergent with the provincial plan in the divisibatween towns of over 10 thousand in-
habitants and the remaining areas. In order toeaehihe adopted aim of the research the

4 N. Wan, B. Zou, T. Sternberd three-step floating catchment area method foryariag spatial
access to health servicétnternational Journal of Geographical InformatiBcience” 2012yol.
26, No. 6.

5 W. Luo, Y. Qi,An enhanced two-step floating catchment area (E23F@hod for measuring
spatial accessibility to primary care physiciamtealth and Place, 2009,15, 4.

6 W. Luo, F. WangMeasures of spatial accessibility to health caraiBIS environment: synthesis
and a case study in the Chicago regi&mvironment and Planning B: Planning and Desigb320
30.

7 M. Stpniak, Wykorzystanie metody 2SFCA w badaniachegostci przestrzennej ustug medycz-
nych ,Przeghd Geograficzny” 2013, 35, 2.

8 Ustawa z dnia 8 wrzaia 2006 r. o Psstwowym Ratownictwie Medycznym (tekst jedn. Dz.U.
z 2016 r., poz. 1868).
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two-step floating catchment area method (2SFCA)tfansport ensured by the medical
rescue team and the enhanced two-step floatingiroetet area method (E2SFCA) with
calculations concerning the injured party’s own ngeaf transport.

The aim of the article is to assess the adjustmgdistribution of hospital emergency
rooms located in the £ddorovince to the distribution of the region’s pagtidn. After the
introductory part, the study characterizes theesysof hospital emergency rooms of the
£ 6dz province. Subsequently, the load of individual egeacy rooms and their accessibil-
ity levels are analyzed for both the patient’s dvamsport and transport by medical rescue
team vehicle. The conclusion part is presentelleaend of the article.

2. HOSPITAL EMERGENCY ROOMS IN THE tOD Z PROVINCE

As it was mentioned before, there are 17 hospitedrgency rooms within the bounda-
ries of the £6d province. Three of them are located in £6th Konopnicka Memorial
Teaching Hospital No. 4 in £éd, CopernicusMemorial Hospitalin £6dz and 111 Munic-
ipal K. Jonscher Memorial Hospitah £6dz. The remaining hospital emergency rooms can
be found in Belchatéw, Brzeziny, Kutnogdzyca, Opoczno, Pabianice, Piotrkéw Try-
bunalski, Podebice, Radomsko, Sieradz, Skierniewice, TomaszéwadWaeki, Wielu
and Zgierz. The differentiation of the aforemenédrhospital emergency rooms in refer-
ence to the number of units available is ratheppneciable, ranging from 7 in the case of
Podabice, Skierniewice and Zgierz to 12 in the hospitaiated in £6d in Milionowa
Street (fig. 1).

Aumbar ofbads  numbRr of doctors

bl 50- 125
3
2
221
CIST

-
Aleksandr G LBz

S ow iy
— motarway
— oxpressway

jc2 S Karniersk,
4 ;i 3 {
el N Pajeczie ‘

0] e Eoa p £

/ \Przedntrz
Racomsks EH T

national road
regional way
buidings
\ T £0dz region

y et communes outside
= e tées region

Fig. 1. The number of units and doctors in hosgitaérgency rooms in the tdg@rovince in 2015

Source: own elaboration on the basis of the Opag&ian of the State Medical Rescue for thez.6d
province as 23 June 2015.
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Far larger differentiation can be observed in thgecof the number of all doctors work-
ing in emergency rooms in accordance with the prwal plan. The hospital emergency
rooms in the hospitals in Belchatéw and Sieradz@aekedly the largest. The smallest, in
turn, include those in Opoczno, Brzeziny and Skewice.

Taking into account that transport of the injuredities to the hospital emergency room
takes place by means of car transport, whethettitd patient's own car or that of medical
rescue teams, it seems justified to refer the locatf hospital emergency rooms to the road
infrastructure network of the Léadgrovince. Due to the radial-concentric layoutta het-
work’s main elements, it comes as no surprise ltbapital emergency rooms located in
hospitals in the centre of the province, namelys¢him £ 6d, Pabianice and Zgietzare
characterized by the highest transport accesgilstitel. It is also worth stressing the theo-
retically high transport accessibility of the hdapiemergency rooms in, for instance,
Kutno, Sieradz and Piotrkéw Trybunalski. The logatin the proximity of a motorway or
expressway ensures potentially good transport aitikty. It should be remembered,
though, that in order to use the scale of investrteithe full the given facility must have
access to the node on the given road so that thiele¢ransporting the injured may access
or exit it. It should be also borne in mind thadds of limited accessibility (motorways and
expressways) may, on a local scale, represenearlivarriel’.

3. ACCESSIBILITY AND AVAILABILITY

Following Taylot!, accessibility should be understood as a potempipbrtunity of us-
ing a certain type of transport services by intati& of the analyzed area. Accessibility in
relation to services provided by hospital emergemmyms is one of fundamental criteria
conditioning the feeling of safety among the popat&? both in urba® and rural ared$
While analyzing accessibility to health care segsitt is also necessary to take into consid-
eration the notion of availability which, apart from other factors such as the qualft
services or cultural and social barriérss of decisive importance for the effectiveneks o

9 S. Winiewski, Zréznicowanie dosipnasci transportowej miast w wojewddztwie todzkindd
2015.

10 S, Wisniewski,Zmiany dostpnasci miast wojewddztwa tédzkiego w transporcie indywidyralm
latach 2013—-2015,Przeghd Geograficzny” 2015, 87, 2.

11 7. Taylor,Dostpnasé¢ miejsc pracy, nauki i ustug w obszarach wiejskidtojarzedmiot bada
geografii spoteczno-ekonomicznej — préba analizgykznej ,Przeghd Geograficzny” 1997, 69,
3-4.

12 D. Martin, H. Wrigley, S. Barnett, P. Roderidkcreasing the sophistication of access measure-
ment in a rural healthcare stugdidealth and Place 2002, 8.

13 D. Ley,A Social Geography of CityHarper and Row, London 1983.

14 D. Martin, H.C.W.L. Williams, 1992Market-area analysis and accessibility to primasatth-
care centresEnvironment and Planning A, 1994, 24, 7.

15 L. Mazurkiewicz, A. WrébelProblematyka badawcza geografii medycznej — stan tozpshy
i perspektywyw:] Przestrzenne problemy zdrowafon red. L. Mazurkiewicz, A. Wrébel, War-
szawa 1990.

16 B.S. Waldorf, S. E. Chefgpatial models of health outcomes and health belbasi The role of
health care accessibility and availabilifyw:] Progress in Spatial Analysis. Methods and Applica-
tions red. A. Paez, J. Gallo, R.N. Buliung, S. Dall'erBaringer-Verlag, Berlin-Heideberg 2010.
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the medical care systeffhe abovementioned conditionings of medical ses/amxessibil-
ity levels were not, however, taken into accounthe article. Instead the focus was on
accessibility and availability, considering tratiele to hospital emergency rooms and the
number of units and doctors working in them respebt. Research into spatial accessibil-
ity focuses on the relation between places of ezxid of the population and location of
hospital emergency rooms. In contrast, researchaailability concentrates on determin-
ing whether and to what extent the characterigifcthe given hospital emergency room
correspond to the needs of potential patiénts

Providing the patient with specialized medical agdquickly as possible is of utmost
importance in health and life-threatening situatidhis conditioned, most of all, by travel
time to an appropriately equipped ER. In each @asahe ER staff that each time decide
about the order of providing aid. If the patientresnsported by medical rescue teams, the
dispatcher may decide to transport the patientittheed) to a facility different than the
closest one if it cannot admit the patient at tively moment (e.g. due to heavy lod)

In order to avoid the border effect which is actdi in the case of hospital emergency
rooms® and at the same time determine to what extentigtebution of hospital emer-
gency rooms corresponds to the real distributiotihefpopulation in individual communes
it is necessary to determine how the distance lmtwiee place of residence and medical
facility should be quantified, whether to take iatcount only those facilities which are the
closest to the place of residence or all hospitergency rooms located within the bound-
aries of the researched area as well as whethistdndl facilities should be diversified or
not®. In this research the aforementioned ambiguitiesevelarified in the following man-
ner. Each commune included in the analysis is sgmted by a central point generated for
this commune. The research includes all commureztdd within the boundaries of the
£ 6dz province as well as those from the adjacent pamsrwhose centroids are covered by
30-minute isochrone of travel time of patients gdimeir own transport to the ER and iso-
chrones of maximum travel time of medical rescaerte for individual 20 operating areas
indicated in the provincial plan (it assumes thki@s ranging from 15 minutes to cities
with more than 10 thousand inhabitants in the aced 0/07 to 169 minutes for the area no.
10/01). This allows to make research results redl is assumed that the injured from be-
yond the £6d province may also be accessed/admitted byztgrdvince hospital emer-
gency rooms. The distance, expressed in unitsagltime, between each analyzed ER
and individual communes was specified under tharaption that travel speed of the pa-
tient using his or her own transport is solely etiéel by traffic regulations. All other factors,
such as weather conditions or congestion, wereuded from the research. In this way
gross travel time was establishedt was arbitrarily assumed that the speed of oatdi

17 L. WyszewianskiAccess to care: Remembering old lesstidsalth Services Research” 2002, 37,
6.

18 M. Stpniak, Wykorzystanie metody 2SFCA w badaniachepostci przestrzennej ustug medycz-
nych ,Przeghd Geograficzny” 2013, 35, 2.

19 M.F. GuagliardoSpatial accessibility of primary care: conceptstmoels and challenge&inter-
national Journal of Health Geographics” 2004, 3, 3.

20 M. Stpniak, Wykorzystanie metody 2SFCA w badaniachegostci przestrzennej ustug medycz-
nych ,Przeghd Geograficzny” 2013, 35, 2.

21 S. Winiewski,Regionalna dogpnasé transportowa w odniesieniu do samochodowego transport
indywidualnego. Studium przypadku dla todzi i Wirowg ,Przeghd Komunikacyjny” 2015,
nrb5.
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rescue team vehicles is 20 km/h higher than iidsved by travel regulations on the given
road section.

4. SPATIAL DIFFERENTIATION OF ACCESSIBILITY TO HOSPITA L
EMERGENCY ROOMS: THE PATIENT'S OWN TRANSPORT

The research into spatial accessibility of hosgitaérgency rooms in the tdgrovince
focuses on the connections between the distributfahe population and location of the
services in question. Research into availabiligues, in turn, on determining the level on
which the supply of services provided by hospitakegency rooms corresponds to theo-
retical needs of Ladprovince inhabitants. Taking both dimensions imteount allows to
analyze accessibility in the most comprehensive. Wéys solution also allows to avoid
interpretation errors which accompany analysesasedetermining figures attributable
to one inhabitant of the given area since this kihtesearch lacks its spatial dimension as
a result, for instance, of not including the afoestioned border effect or inability to de-
termine the relation between the distribution offiital emergency rooms and the distribu-
tion of the population in individual primary fieladd the analysi&. The use of the two-step
floating catchment area method allows to avoidthtions of this sort.

Two stages connected with the adopted researctoch@tére singled out in the analysis
of spatial differentiation of accessibility to hash emergency rooms in the Lagrovince
with the assumption of using the injured party’shavansport. The standard version of the
two-step floating catchment area method (2SFCAnN&at basis for the introduction of its
enhanced version (E2SFCA) This version introduces to the original methodghs
which allow to differentiate individual scopes oditel time to hospital emergency rooms.
Hence the model is based on a more rational assumpft demand for medical services.
This weight is subsequently used to calculate #eaa of individual commune populations
for medical services, eliminating frequently ocingroverestimations.

The first part of the method consists in determuntine impact area of every hospital
emergency room, adopting the border travel tims:réssearch adopts two variants, namely
15 and 30-minute travel time when the injured oigashis or her own transport. The iso-
chrone of theoretical travel time was drawn fortehospital emergency room. Each time
the travel time between the ER and central poineasth analyzed commune was deter-
mined, assuming that the journey takes place onatlee ensuring the shortest travel time
possible. Then all hospital emergency rooms weanaddor both delineated zonBs(D1 —

15 minute zone and,— 30 minute zone) and each of them was given weigtdccordance
with the exponential function.

22 A. Geronimus, J. Bound, L. Neidefn the validity of using census geocode charadtesito
proxy individual socioeconomic characteristit3ournal of the American Statistical Association”
1996, 91, 434.

23 P.W. Gething, F.A. Johnson, F. Frempong-Aingttal\yarko, A. Baschieri, P. Aboagye, J. Falk-
ingham, Z. Matthews, P. M. Atkinsoseographical access to care at birth in Ghana: ariea
to safe motherhogdMC Public Health 2012.
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The main issue determining the results of accdggibiodels is the function of space
resistance usét| Originally, the E2SFCA method proposed by Luo @i used the nor-
mal (Gaussian) distribution yet in this researchas decided to use instead the exponential
function, which is most frequently used in empiriesearch, of the base eqgeal.e. that
of the natural algorithm. The formula for the expotial function of space resistance in
research into accessibility assumes the followargnf

faa = exp (At;) 1)

where:

faa— space resistance function,

tj - travel time between communand hospitaj,
S — beta parameter.

The value of the bata parameter was taken fromkRosgtsearch (20129 devoted to
land accessibility of Poland. It was calculated¢hen the basis of average travel distances
depending on travel motivation. It was assumedtth@bata parameter was determined in
such a way that the attractiveness of the destimatias about % for individual travel mo-
tivations with the average travel distance. Trawdlospital emergency rooms was qualified
as short travel and in accordance with the resequcted the beta parameter equaling
0.0154 was used in the space resistance function.

The individual indicatoifR is calculated for every out of 17 hospital emegyerooms
and it represents itgeight per the aggregated number of the inhabitgatential patients)
living in communes localized by the area delinedtgdhe given isochrone:

S

TR=g—L—— @

Eke(dy jenyy PrcWr

where:

S — weight (number of units/number of doctors) ofpitad emergency rooij

W — weight in accordance with the exponential funtsoitable for individual zone®(
andD,),

P« — size of populatiok of communé being within the scope of the research,

dyj — travel time between a hospital emergency rpamd communeé of populatiork,

D, — subsequent zones of accessibility analysis (it and 30-minute).

In the second part of the analysis the attentigftssto the communes where potential
patients live. An area is delineated for every camenas in the first stage of the analysis,
using the adopted border value of travel time tspftals. Then for every commuaeces-
sibility indicatorTAf is calculated which is the sum of products of val&eobtained for
individual hospital emergency rooms and weighton the area of the individual area of
commune:

24 P. Rosik,Dostpnas¢ lgdowa przestrzeni Polski w wymiarze europejskifmtace Geograficzne”
nr 233, 2012.

25 W. Luo, Y. Qi, 2009An enhanced two-step floating catchment area (EZ§F@ethod for meas-
uring spatial accessibility to primary care physiog Health and Place” 2009, 15, 4.

26 P, RosikDostpnasé lgdowa..
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TA{: = Z]é‘{d”é'Dr} R]VVT (3)

One unquestionable advantage of E2SFCA as compaitdstandard variant is that it
goes beyond the solely dichtomic character of dbffitiating individual weights for the
analysis zones. Originally, the method gives wedgghital to 1 to individual locations within
the research scope whereas locations outside #igsemare attributed weight 0, thus ex-
cluding them from the research. The enhanced maihmddes a solution to this problem,
differentiating also individual locations withindlgiven research zone, making the model
more in line with real conditions. It is a methaakbd on the gravity model and at the same
time it refers to the reality where in real cormtits the potential injured are not bothered by
a few minutes difference in travel time to the ht@pemergency room. This makes the
results of E2SFCA methods easy to interpret anasskey express the relation of hospital
emergency rooms to the population in a comprehtnsitanner. Due to progress in GIS
technology and availability of vector data for tlead network, the E2SFCA method may
be easily implemented to all kinds of studies bdrdeon individual elements of develop-
ment and transport netwadrk
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Fig. 2. Potential load of hospital emergency roamthe £6d province in 2015 with regard to the
number of units (A) and the number of doctors (Bjemthe assumption of 15 and 30-minute maxi-
mum travel time patients suing their own transport

Source: own study.

In the first place the consequences of theoreltieal of hospital emergency rooms will
be subject to analysis (fig. 2). Assuming the maximtravel time of the patient amounting
to 15 minutes and taking into account the numbemits available for the injured, it may
be concluded that two téchospital emergency rooms have the greatest loadedwer,

27 N. Schuurman, M. Bérubé, V.A. Crookéeasuring potential spatial access to primary hieatire
physicians using a modified gravity modéhnadian Geographer/Le Géographe Canadien, 2010,
54.
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hospital emergency rooms in Zgierz, Piotrkéw Trydiski, Wolborz and Skierniewice are
characterized by values above par, which manitektgh level of transport accessibility of
these towns. The location near the most importaatls offers a potential opportunity to
reach the emergency room quickly. Emergency roartisa region’s western part are char-
acterized, in turn, by the lowest load. Extendimg maximum theoretical travel time of the
patient to 30 minutes does not bring about anyepable changes in the load of ER. They
manifest themselves, however, in the analysis efrthmber of doctors working in ER.
Regardless of the maximum travel time, the higloegt of ER can be found in in the central
and eastern part of the region. In this way thdyaed ER availability is also characterized
by higher spatial differentiation of ER load, whieksults directly from larger differences
in the number of doctors working in individual hdapemergency rooms.

Using the load calculated for every ER, it was pmego point to spatial differentiation
of accessibility to them for L.&dprovince inhabitants. Taking into account the namdf
units in ER and the assumption of shorter maximawvel time, it is only the inhabitants of
the communes on the area of which the given EBciatéd that have accessibility to spe-
cialist medical care on average and above aveexgé Changing the maximum travel time
to 30 minutes results in considerable spatial céfiéiation of accessibility levels. The high-
est accessibility levels may be found, most ofialthe communes of the district and occa-
sional units from the neighbouring districts. Itisrth noting a group of communes located
along the western section of the S8 expresswagadssibility levels above the average.
Particularly unfavourable situation concerns theswnes situated along the north-eastern
border of the Lé#lregion (in particular the districts of Rawa, Low&nd Skierniewice). In
the case when the accessibility of ER is determimedumber of specialist working in it,

. ol
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Fig. 3. Spatial differentiation of accessibility hospital emergency rooms in the £&dgrovince in
2015 with regard to the number of units (A) and tluenber of doctors (B) with the assumption of
15 and 30-minute maximum travel time of patienisgtheir own transport

Source: own study.
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there is a clear decrease in the spatial diffeméiati of accessibility with the maximum
30-minute transport. There is a rise, above alreas of the most and the least favourable
situation which are rather homogenous as far assadality levels are concerned. The area
characterized by best accessibility extended istlughern direction, including, most of all,
the districts of Sieradz and Zgkka Wola and partly the task district. The aresoufest
accessibility spread, in turn, in the directiortted region’s centre and included communes
in its southern part, mainly communes of the Radandistrict. There was also a clear
decrease in the number of communes of medium &bdigdevels as well as those of
slightly lower level, although at the same times#heonditionings also include communes
in the centre of the province, including txig. 3).

5. SPATIAL DIFFERENTIATION OF ACCESSIBILITY TO ER:
TRANSPORT PROVIDED BY MEDICAL RESCUE TEAMS

Space resistance seems to be of lesser importhtremsport is provided by medical
rescue teams. The medical rescue team in an entgrgehicle does not take any subjective
decision where to transport the injured. The deniss a product of a certain number of
factors and is taken with possibly full information state of the injured as well as accessi-
bility and availability of individual hospital emgency rooms. When the injured uses his or
her own means of transport to hospital, he or gles diot have access to any of the above-
mentioned data as the patient is not capable efas®gy accurately how serious his or her
condition is, what road conditions he or she veitté or whether the load of the selected ER
is so high that it will be necessary to wait foitable assistance.

This is why the standard two-step floating catchina@aa method was employed in or-
der to determine spatial differentiation of acdeisy to ER with the assumption of
transport provided by medical rescue te®mSpatial accessibility determined by this
method takes into account both the factors of supptl demand. This method was first
used for analysis of spatial accessibility of thledur market in the U% In this scope the
method was also used in reference to the Mazowgimre by Komornicki and otheis
The first part of the standard two-step floatingcbanent area method is based on deter-
mining the operation area of every ER, assumingbthreler value of travel time: in this
variant it is the average and maximum travel tifithe medical rescue team for individual
20 operating areas delineated in the provinciat plahe division into towns with over 10
thousand inhabitants and the remaining areas. ahémdividual indicatoKR,; is calculated
for every ER and it represents the number of writboctors in the given facility per aggre-
gated number of inhabitants (potential patientsd Vite in the communes located on the
area delineated by the given isochrone:

28 D.P. Albert, F.B. Butaistimating the de-designation of single-county H®®B/Ahe United States
by counting naturopathic physicians as medical dctApplied Geography” 2005, 25.
M. Langford, G. HiggsMeasuring potential access to primary healthcamvises: the influence
of alternative spatial representations of populati®he Professional Geographer” 2006, 58 (3).
F. Cervigni, Y. Suzuki, T. Ishii, A. Hat&patial accessibility to pediatric servicg'dournal of
Community Health” 2008, 33.

29 Z.-R. PengThe jobs-housing balance and urban commutisiipan Studies, 1997, 34, 8.

30 T, Komornicki, R. Wéniewski, M. Stpniak, P. Sitka, P. RosilRynek pracy w wojewddztwie ma-
zowieckim, Mazowsz8tudia Regionalne, 2013, 12.
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S

- (4)

Zié{di]- <dmax}Pi

KR,

where:

S — weight (number of units/number of doctors) ofpitad emergency rooij

Pi — number of the population of commune

d; — travel time between hospital emergency r¢@md commung

dmax— isochrone delineating average or maximum traned of the medical rescue team to
ER.

In this way the potential load of ER is calculated.

In the second part of the standard two-step flgatatchment area method the attention
shifts to the communes populated by the potentjatéd. An area is delineated for every
centroid of the commune, as in the first stagdefanalysis, by means of the adopted border
value of medical rescue team travel time. Subsedtyethe accessibility indicatoKA
is calculated for every communancluded in the researemnd it represents a sum of values
KR, obtained for all emergency rooms located on the arkthe individual area of
commune:

KA = X jetdi; <dmax) KR ®)

When the patient is transported by medical reseams the load of individual emer-
gency rooms is higher in absolute terms than ih ihe case of the injured party’s own
transport irrespective of the adopted maximum disteand weight of ER. This is a natural
consequence of a clearly higher travel speed oéthergency vehicle despite high differ-
entiation of travel time of medical rescue teamslifferent regions. Hospital emergency
rooms in £éd have by far the greatest theoretical number aépt either in the situation
when ER accessibility is determined by the numBarnits or by the number of doctors
(fig. 4).

Spatial differentiation of accessibility to emerggmooms when the injured is trans-
ported by the medical rescue team (irrespectivih@fadopted maximum travel time and
the weight of the emergency room) is markedly highan in the case of the patient’s
individual transport.

The variant of the research adopting ER accedsilnilithe form of the number of units
and the rescue team'’s travel time not exceedingtbeage for the given region shows that
the inhabitants of the commune and town of Brzezisyvell as those of Poglilce have
the highest accessibility to ER. Only those commsuwéhin whose boundaries there is
a hospital emergency room have above average andgeresults with the aforementioned
conditionings. The opposite situation may be entenaa with the assumption that the med-
ical rescue team vehicle reaches ER with the idjumethe maximum time for the given
region. There are clear areas of high accessiluitityprising a few communes located be-
tween emergency rooms, such as those between thggemey rooms in Poghice and
teczyca, teczyca and Kutno or Betchatéw and Piotrkéw. The aiglaccessibility levels
may be found in a complex of communes on the boofighe district of Tomaszow,
Opoczno and Piotrkow which remain within the impatemergency rooms in Piotrkow
Trybunalski, Wolborz and Opoczno. Problem areaserf low accessibility levels are
a kind of buffer zones of areas of functioningrafividual emergency rooms. Since in both



28 M. Borowska-Stefaskaet al.

it

time variants and irrespective of the adopted wei§ER these are the same communes,
seems justified that their situation should be yared further.
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Fig. 4. Potential load of hospital emergency roamthe £6d province in 2015 in relation to the
number of units (A) and numbers of doctors (B) with assumption of average and maximum time
of transport of patients by medical rescue teams

Source: own study.
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Fig. 5. Spatial differentiation of accessibility hospital emergency rooms in the &dorovince in
2015 in relation to the number of units (A) and tans of doctors (B) with the assumption of average
and maximum time of transport of patients by mddiescue teams

Source: own study.

Putting ER accessibility in the form of the numbé&doctors hardly brings any changes
to the distribution of areas of individual acceggiblevels to areas (fig. 5). The increase in
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accessibility for the district of Sieradz and Zdka Wola is the most visible and it results
from the markedly biggest number of staff workingeimergency rooms in the capitals of
these districts.

6. CONCLUSIONS

Accomplishing the aim of the article concerning #ssessment of adjustment of ER
distribution in the £6d province to the distribution of the region’s pogtion allows to
define areas in relation to which it is necessargdnduct a thorough analysis due to their
particularly unfavourable situation. In strategmcdments devoted to the organization of
medical rescue system on the area of thezipidvince, special attention should be paid to
the communes of Bielawy, Zduny, Kiernozia,ag®m and Kocierzew Potudniowy in the
towicz district as well as to the communes of BiRlawska, Regnéw, Sadkowice and
Cieladz in the Rawa district and the communes of Przedbdd Wieruszéw. In each
adopted research variant, the inhabitants of theeafentioned communes have the lowest
accessibility levels to ER. Assuming that the asialy}concerns solely emergency rooms
within the boundaries of the Légrovince, it seems necessary to increase thetieieess
of the system on these areas through, for instadersification of emergency wards, in-
creasing their accessibility or increasing the llefeaccessibility of the already existing
emergency rooms, which seems particularly difficearing in mind that emergency
rooms from the adjacent provinces join in servidimg problematic areas, it is vital to cater
for appropriate coordination of individual faciéis so as to minimize the existing accessi-
bility deficits.
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DZIALALNO SC SZPITALNYCH ODDZIALOW RATUNKOWYCH
WOJEWODZTWA £ODZKIEGO W UJ ECIU PRZESTRZENNYM

Prezentowany artykut gwiecony jest analizie dopasowania rozmieszczenia lkedei po-
szczegolnych szpitalnych oddziatéw ratunkowych alowanych w wojewddztwie todz-
kim do zr&nicowania rozmieszczenia ludimb regionu w ugciu gminnym.Zrédiem danych
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do powysszej analizy byt Plan dziatania systemu&tevowe Ratownictwo Medyczne dla wo-
jewodztwa todzkiego z 23 czerwca 2015 r. oraz Baakygh Lokalnych Gtéwnego Ugdu
Statystycznego. Opracowanie przyjmuje kilka wadantPo pierwsze, zaklada oliovosé
dotarcia do szpitalnego oddziatu ratunkowego wtastnansportem poszkodowanego lub za
posrednictwem zespotu ratownictwa medycznego (ZRM).deltm przygto rézne zakresy
czasowe. Dla wtasnego transportu poszkodowanegaarad zakres 15 i 30 minut dojazdu,
z& dla ZRMsredni i maksymalny czas interwencji zgodny z plavesjewodzkim. Dla ogr
gnigcia zal@onego celu badania zastosowano dwuetapaetod okreilania obszaréw ryn-
kowych w wariacie klasycznym (2SFCA) oraz wzmochionfE2SFCA). W wyniku prze-
prowadzonych badastwierdzonoze w dokumentach strategicznychspizconych organi-
zacji systemu ratownictwa medycznego na tereniewdjlztwa todzkiego natg zwrdci
szczegoblp uwag na gminy Bielawy, Zduny, Kiernozia, @dno i Kocierzew Potudniowy
w powiecie towickim oraz gminy Biata Rawska, Regn&@adkowice i CigjJdz w powiecie
rawskim oraz gminy Przedbdrz i Wieruszow. Wedkgm przygtym wariancie badawczym
mieszkacy wyzej wspomnianych gmin mgajnajnizszy poziom dogpndasci do szpitalnych
oddziatéw ratunkowych. Zaktadgj, ze analiza dotyczy wytznie oddziatow ratunkowych
w granicach wojewddztwa t6dzkiego, konieczne wydajezwickszenie efektywriei sys-
temu w tych obszarach np. poprzez ich¢gagzenie lub zwkszenie ich dogpnasci.

Stowa kluczowe:szpitalny oddziat ratunkowy, dwuetapowa metoda d&nga obszarow
rynkowych, wojewddztwo t6dzkie, analizy przestrzenGlS.
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