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Background and aims

}‘\ Modeling of patient travel costs and health care costs

All data processing (figure 2) was made by using ESRI ArcGIS 10.3
software.

The prevalence of diabetes mellitus is increasing worldwide. In Finland hgeiay
there are 250 000 people living with type 2 diabetes (T2DM) and it is
estimated that additionally 150 000 people have not been diagnosed. In

North Karelia region prevalence of T2DM is the second highest in Finland | | pabetes ndex 2o,
(figure 1).

Modeling of patient travel costs and health care costs was carried out by
building cost models for different travel modes (walking, cycling, car, bus,
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e e taxi) with ArcGIS Model Builder tool (figure 3). In all models OD Cost
Type 2 diabetes requires regular follow-up that includes visits to primary North Karelia Matrix Network Analyst tool (figure 4) was used to create fastest and

E Rg'Bd shortest routes from patient home locations to destination public health

care centers. Used road network dataset is a product of ESRI Finland.

care. Many economical evaluations carried out from a health sector
perspective do not include patient time and travel costs, even though H
they can be in some cases considerable. In Finland health care|| °wedn
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: .. Figure 4. Output of
For first scenario analysis, 3 PHCCs were removed with Minimize 5 P

accessibility and patient travel costs should be investigated more Biavleresoi 2D NEe) y: . ) _ OD Cost Matrix tool.
because of the ongoing social- and health sector reform. e Impedance problem type of the Location-Allocation tool (figure 5).
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All of the municipalities of North Karelia have agreed to establish a — EZZ:?: B area. That way it was possible to locate most important PHCCs, while least important health
common electronic patient database, Mediatri, that could be used to| |~ _ __ @Eemiision | e centers could be removed for the tested scenario. After reducing the number of PHCCs by 3,
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Avaragmanimaiiags] EEstsliEs & If patients make half of the annual control measurements by themselves, the number
B 6,20 - 35,00 of follow-up trips declines substantially, which reduces traveling costs and regional Different cost types of T2DM follow-up
B 35.01-70,00 differences (figure 11). Some high cost hotspots still remain, as all patients over 80
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I 120,01 - 450,00 0 5 30 80 years use taxi because of high age. In self-care scenario, total annual costs of T2DM
B 450,01 - 1398,70 follow-up is reduced from 2,5 mill. € to 1,1 mill. € (56,8 %). Annual health care costs
Main roads M Direct cost of healthcare and blood

are reduced from 2 128 412 € to 942 550 € (55,7 %) and travel costs are reduced from
406 967 € to 152 380 € (62,6 %).

glucose tests
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Note: subject locations have been randomly shifted to protect confidentiality.

After reducing the number of PHCCs by 3, self-care system can compensate the rise of
annual travel costs of those 460 relocated patients. With implemented self-care,
average annual travel costs increase only 13,3 % compared to the 196,3 % in baseline.

Figure 8. Annual patient travel costs. Direct monetary cost of travel

M Value of travel time

Figure 7. Share of the different cost
types of T2DM follow-up.

|
J ™~y EH:'
- N
mm ~ LI B . N L O 5
1— - 2 \.\ i ( - 3 = A
. “Valtimo health/ /¢/enter =
5]
x B i w
gl * - ] < e .’
E i O = L‘H[—J{*jlf H_
I - ™™ B g F & -
u § n mii| \
(] [~ (I
aul Enia ¥ = - .y
| ;
Bl N - e . i 3 o
= B ] v A A O
o Jl | 5 H,Jqu:j..mr 4 . o mt ™ B
OHH X ﬁil\naharju health center “‘3 o | = o E : u |
| S | ' i H
¢ B N D ‘) : H 5 Etp g C
] = ' B I i & i Eate
- o 3 = ( 4 o s C e o ? ] "%
N B B S N ¢ A o ; 8
——\<: (L ! M £ m [ - jal m
o iigs L B\ @ Kiihtelysvaara health center s - o | ol
[ a N h g m ;
G TGO \ "
{ L/ u * t'\_/ ; E\\ :: 4 \',)\ { / : =
‘ _x‘ ‘\ 11 m
o -~ Change of patient travel costs after reduction - ~ E L
Public health care center -« - of the number of public health care centers Annual patient travel costs in T2DM i-.J = a Y e 5 -
; : m (PHCC) self-care scenario »
Average patient travel costs of one trip (€) 4
Randomized T2DM patient locations 2x2km square 10 / Randomized T2DM patient locations 2x2km square 5
O 6,40 - 8,00 Average change of patient travel costs of one trip (€) ‘.'.‘1 / Average annual travel costs (€) bl E LE!:
e w— < [ 11,80 - -0,01 : ‘ I 1,60 - 25,00 == ’__ gommm 1 AN
O 8,01-12,00 15 30 60 il ; ] 25,01 - 60,00 e i L
; [ ]0,01-10,00 / .~ 160,01-120,00 ul E
@ 12,01 = 15,00 B T [ ]10,01-20,00 N // . 1120,01-220,00 LA
/e Nl ] 20,01 - 40,00 > km I 220,01-559.50 4 ‘
15.01 - 19.60 Location-allocation analysis of public B 20.01-72,33 ’ 0 15 30 60 [i] Public health care center .
’ ) . - e ee— KM
healthyzare centers (RHEC) [Z] PHCC that receives more T2DM patients (number shows the count of relocated patients) Main:roads 0 15 30 60
. oo ) | I North Karelia study area
Randomized T2DM patient locations 2x2km square g ITmhe i ?y.éccessmmw and demand prCC w'thom_Change i
portant PHCCs by accessibility and demand A Closed PHCC in scenario . . 2 . -
Average travel costs of one trip (€) Ailocation;of demant points (ot population) e Note: subject locations have been randomly shifted to protect confidentiality.
—— Main roads |:| North Karelia study area
2,60 -10,00 : i i - I
- O— 15- 3H()Km |:] North Karelia study area In scenario 460 T2DM patients would have to visit different PHCC. F|gu re 11 An N ual pat|ent traVE| COStS after SEIf care Is
10,01 - 20,00 . ] ] ) . . . i
N 55 51 -3 Figure 5. Location-allocation analysis to remove 3 PHCCs. Figure 10. Travel costs of one trip after reducing the implemented.
number of PHCCs by 3.
| 35,01-100,00
B 100,01 - 338,30 Discussion and conclusions
Main roads
North Karelia study area This study demonstrates that patient time and travel costs should be included to economical evaluations of health care or intervention that requires regular monitoring

and traveling. In type 2 diabetes follow-up, major savings in both health care and travel costs can be achieved with working patient self-care system and self-
measurements. Thus, more emphasis should be laid on diabetes self-measuring in primary health care.

Note: subject locations have been randomly shifted to protect confidentiality.

Figure 9. Travel costs of one trip.

GIS and patient registers offer many possibilities for research in health sector and geography. Cost models used in this study can be developed and expanded further.
Models can also be used on different geographical areas and for many other illnesses, like cancer and cardiovascular disease.




