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ABSTRACT

Objective: Reimbursement methods are important
for the provision and continuity of health services.
Reimbursement methods significantly affect elements
such as quality and efficiency in the provision of health
services. In addition, the size and diversity of the
services provided by health institutions are also affected
by reimbursement systems.Although there are many
different reimbursement mechanisms for health service
providers, case-based payment-DRG (Diagnosis Related
Groups) is among the reimbursement methods used in
terms of efficient use of resources and reimbursement
according to costs. In this respect, reimbursement
methods are explained in general terms in the study and

the case-based-DRG method is discussed in detail.

Methods: In the study, case mix indexes (CMI) were
calculated with the DRG data of 27 hospitals located in
Ankara. The hospitals studied were evaluated according
to their role groups and the severity levels and cost
requirements of the cases were compared. In addition,
the actual allocations sent according to the global

budget in the studied hospitals were compared with the

OZET
Saglik

devamliligi acisindan geri 6deme yontemleri 6nem arz

Amag: hizmetlerinin ~ sunulmas1  ve
etmektedir. Geri 6deme yontemleri saglik hizmetinin
sunumunda kalite ve verimlilik gibi unsurlari 6nemli
olciide etkilemektedir. Ayrica saglik kuruluslarimin
sundugu hizmetin buyukligli ve cesitliligi de geri
odeme sistemlerinden etkilenmektedir. Saglik hizmeti
sunucularina yapilan geri 6deme mekanizmalan cok
cesitli olmakla beraber kaynaklarin verimli kullanilmasi
ve maliyetlere gore geri odeme yapilmasi acisindan
vaka bas1 6deme-TiG (Teshis iliskili Gruplar) kullanilan
geri 0deme yontemleri arasinda yer almaktadir. Bu
itibarla calismada geri 6deme yontemleri genel anlamda
anlatilmis vaka bagsi-TIG yontemi detayli olarak ele

alinmistir.

Yontem: Calismada Ankara ilinde yer alan 27
hastanenin TIiG verileriyle vaka karma indeksleri (VKI)
hesaplanmistir.  Calisilan hastaneler rol gruplarina
gore degerlendirilerek vakalarin agirlik dereceleri ve
maliyet gereksinimleri kiyaslanmistir. Ayrica calisilan

hastanelerde global biitceye gore gonderilen fiili
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budget allocations formed according to the DRG-CMI and
the differences between them were emphasized. The
findings obtained as a result of the study indicate that
reimbursement based on case-by-case basis is important

for the financial sustainability of healthcare providers.

Results: BMI values of Group A hospitals were higher
than Group B and C hospitals and A role group hospitals
among the hospitals located in Ankara were affected
negatively as role group by failure to perform planning
according to DRG-CMI in 2023. C role group hospitals
are the hospitals most positively affected. If planning
were performed according to DRG-CMI the allowance
distribution table of the hospitals would be formed very
differently. Since the allowance planning performed
according to DRG-CMI takes into consideration the
complexity and costs of the cases, it shall lead to a more
correct allowance distribution for A group hospitals

compared to B and C group hospitals.

Conclusion: The Ministry of Health hospitals in
the province of Ankara were analyzed by being divided
according to the DRG data and role groups and CMI
calculations were performed in this study. As expected,
CMI values of A role group hospitals were found higher
compared to the B and C group hospitals. In the case
that reimbursement is made according to DRG-CMI, it
is observed that A role group hospitals dealt with more
severe and complex cases compared to the other role
groups and needed higher allowance in terms of source

requirement.

Key words: Reimbursement, case mix index,

diagnosis related groups

ddenekleri TIG-VKi’ye gére olusan biitce 6denekleri ile
karsilastirilmis ve arada olusan farklar vurgulanmistir.
Calisma sonucunda elde edilen bulgular vaka basi-
TiG’e gore geri odeme yapilmasimin saglik hizmeti
sunucularinin  finansal surdurulebilirlikleri acisindan

onem arz etmektedir.

Bulgular: A rol grubu hastanelerin B ve C grubu
hastanelere gore VKi degerleri daha yiiksek cikmistir
ve A rol grubu hastaneler TiG-VKi’ye gore o6denek
planlamasi yapilmamasindan negatif etkilenmistir. C rol
grubu hastaneler ise en fazla pozitif yonde etkilenen
hastanelerdir. Eger TIG-VKi’ye goére bir planlama
yapilmis olsaydi hastanelerin 6denek dagilim tablosu cok
farkl sekilde olusacakt1. TiG-VKi’ye gore yapilan 6denek
planlama vakalarin kompleksliligi ve maliyetleri dikkat
almasindan dolayr A grubu hastanelerin B ve C grubu
hastanelere gore daha dogru bir 6denek dagilimina

neden olacaktir.

Sonug: Ankara iline bagli Saglik Bakanlig
hastaneleri TiG verileri ile rol gruplarina gore ayrilarak
analiz edilmis ve VKi hesaplamalari yapilmistir.
Beklenildigi gibi A rol grubu hastanelerin B ve C grubu
hastanelere gére VKi degerleri daha yiiksek cikmistir.
TiG-VKi’ye gore geri 6deme vyapilmasi durumunda
A rol grubu hastanelerinin diger rol gruplarina gore
daha fazla agir ve kompleks vakalara baktigi, kaynak
gereksinimi agisindan daha fazla 6denek ihtiyaci oldugu

gorilmektedir.

Anahtar Kelimeler: Geri odeme, vaka karma

indeksi, teshis iliskili gruplar

INTRODUCTION

Access to healthcare services is the leading

the access to healthcare services. It is becoming
more expensive to provide healthcare services due
the developed technology and increasing costs in

fundamental rights for human beings. One of the the field of health. Therefore reimbursement after
main duties of states is providing its citizens with  provision of healthcare service gets important (1).
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Since sources are scarce, the concept of cost gets
important for enabling individuals to live healthily
using those scarce sources. The method of earning
the incomes to be earned against the costs borne
for sustaining the healthcare services and using the
The
incomes that the healthcare service providers will

existing sources efficiently is important (2).

earn for providing continuity of the service basically
consist of the payments made by the state, insurance
institutions or the individuals purchasing healthcare
service directly. The methods of reimbursement are
significant for provision of such incomes (3).

The fundamental purpose of development of
models of reimbursement in healthcare services is
enabling the diseased individuals to benefit from
the healthcare service and protecting the patients
against the financial risks that may arise (4). On the
other hand, it is significant to create a reimbursement
system according to costs for the service providers, a
significant element of the health system to sustain
their existence. In this context, the methods of
reimbursement assume a duty of balance both for the
service purchasers and for the service providers (5).

This paper explains the methods of reimbursement
in general terms and discusses in detail the Diagnosis
Related Groups (DRG) included in payment per
case among the methods of reimbursement. The
case mix indices (CMI) of hospitals located in the
province of Ankara was calculated and the severity of
hospitals’ focus on complex cases and their resource
requirements has been determined in this paper.
Furthermore the global budget allowances which
hospitals receive actually and the potential allowance
distribution if they received allowance for DRG-CMI
were calculated and both situations were compared.

METHODS OF REIMBURSEMENT

The payments for the service provided in health
institutions are either paid personally by the
individuals purchasing the service or paid by third
party institutions (6). The financing of the services

offered in Turkey are paid by third parties in general.

Examining the distribution of financing of the health
expenses, the share of governmental health expenses
within the total health expenses realized as 76.4% in
2022. The rate of payment of health expenses out of
pocket was 18.5% within the total health expenses
(7).

The methods of reimbursement made to health
institutions are divided into two as forward and
backward payments on time basis. Forward payments
are the payments made before the healthcare service
is offered. These are daily payments, global budget
capita-DRG
Related Groups) and budget payments. Backward

payments, payment per (Diagnosis
payments on the other hand cover the payment made
after the healthcare service is offered. The payments
made per service could be held as an example for
backward payments (8).

Fixed and variable payments are revealed in the
methods of reimbursement depending on the quantity
of the service offered. Fixed payments are payment of
fixed amount regardless of the quantity of the service
offered. Variable payments on the other hand cover
the payments increasing/decreasing in line with the
quantity of the service offered (8).

The methods of reimbursement could generally be
listed as methods of payment per capita, payment per
service, payment per day, global budget, budget with
expense item, value based payment and payment per
case (9).

Method of Payment per Capita

It is the method of payment made on the basis
of the total number of individuals offered healthcare
service. Payment is generally made in financial
periods according to the number of individuals at the
beginning of the period. The quantity and type of the
service which individuals purchase from the service
provider are not taken into consideration in this
payment method. The method of payment per capita
is more commonly used in the healthcare services
where family practice is performed (8).
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Method of Payment per Service

It covers the payments made for the service
unit produced by the healthcare service providers.
The transactions of reimbursement are performed
over the amounts predetermined per service for the
healthcare service offered. The health institutions
send the invoices on service basis to the reimbursing
institution in specific periods after the service offered
and the payment is made to the health institutions
after the necessary review is performed (10).

Method of Payment per Day

It consists of the systems of payment made for the
healthcare services offered in the health institutions
on the basis of duration. The payments made per day
are generally used for intensive care at hospitals (1).

Different pricings the
reimbursement made depending on the nature of
the healthcare service provider, in the method of

are in question in

payment per day. There is difference between the
unit prices per day to be received by an education
and research hospital at the third grade and a small
size hospital located in a county (11).

Global Budget Method of Payment

It is provision of a fixed budget to Health
Institutions for the expenses they incurred. The
reimbursement is realized in this payment method
in specific periods by the reimbursing institution
after reaching an agreement over a total amount
independently from the quantity of the service given.
A total expense top limit is defined in this payment
method and it is targeted at controlling the health
expenses for the healthcare service providers (12).

The global budget practice which started to be
implemented in Turkey as of 2006 was enforced for the
first time by concluding a lump sum price agreement
among the Ministry of Health, the Ministry of Labor
and Social Security and Ministry of Finance. The
transaction of sending invoice to the Social Security
Institution (SGK) by the hospitals within the scope
of agreement ended in line with the global budget
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practice and the examinations are performed using
the MEDULA system, the information network of SGK.
Effort was paid to access the hospital invoice records
electronically, decrease the paper costs, perform the
transactions faster and prevent any potential abuses
by preventing any potential mistakes, thanks to the
MEDULA system. (5, 13).

Method of Budget with Expense Item

The method of budget payment with expense item
is transferrin a fixed amount to the budget payment
items for a specific period of time. Calculation is
performed by taking the realizations of particularly
the expenses of the previous year into consideration
for each budget item in this method and considering
the inflation and growth data of countries. Although
it resembles the global budget payment system, the
difference of this method from the global budget
method is that the relevant payments are calculated
at the level of budget items and payments are sent on
the basis of those items (14).

Method of Value Based Payment

Another payment method which has started
to become important today among the payment
methods is the value based payment. It is expressed
in the 2025-2027 medium term program published in
the official gazette dated 05.09.2024 and numbered
32653 that value based reimbursement method will
start to be used and an effective reimbursement
shall be made by performing analyses regularly.
The hospitals are assessed within the framework
patient safety,
repetition of the disease as well as the concepts of

of infections, recovery process,
effectiveness and cost in the value based payment.
This payment method focuses on improvement of
the quality of patient care. The value judgment in
treatment of patients comes to the forefront at this
point and it is quite difficult to measure this value
(14).

Transformation into healthy individual and high
quality life is assessed as output in the value based



payment system. On the other hand, when costs are
calculated on patient bases rather than clinic basis,
value increase shall be ensured since separate cost
and output measurement shall be performed for each
patient (Seyfioglu, 2019).

Method of Payment per Case

The method of payment per case consists of the
payments made by the health institutions for each
case treated. This method deals with the amounts
determined for each case or diseases and transactions
of reimbursement are realized over those amounts.
The similar treatments applied are divided into
specific groups and payments are made according to
similar case categories in the method of payment per
case. In this manner, the categorized diseases have
similar diagnoses and treatments, hospitalization
periods and source consumptions within their own
groups. Since the sources consumed by assessing
the severity of the diseases within each group in the
transactions of treatment shall be shaped according to
these severity levels, reimbursements shall increase
or decrease depending on these severity levels (2).
Diagnosis related groups (DRG) are one of the most
significant payment models used in the method of
payment per case.

DIAGNOSIS RELATED GROUPS (DRG)

Diagnosisrelated groups (DRG) areareimbursement
model used in the method of payment per case. Itisa
classification method covering grouping of clinic and
cost data in diagnoses and treatments and inclusion
of similar diseases in specific groups. Furthermore
DRG system is a system where the inpatients are
subjected classification. It is a coding system where
both the costs are controlled and clinic transactions
are taken into consideration. The reimbursement
method according to DRG-CMI adopts an approach of
classifying the sources on the basis of severity of the
cases and centering the concepts of cost and clinic
(16). The purposes of reimbursement based on DRG-
CMI include distributing fairly the scarce resources

according to case severities and types, providing
efficient and effective operation of the hospitals,
collecting systematically the meaningful clinic data
(17).

Doctors may tend to such diagnoses and treatments
more expensive and more complex to perform among
the case groups in DRG. None the less, they do not
want to perform the cheaper transactions and may
want to direct to other hospitals. Furthermore,
method of payment case-DRG is very important for
controlling costs. In certain cases, it may lead to too
much service provision (18).

Cost control is kept at the forefront in DRG and
DRG becomes important on which cases the hospitals
shall head for. The DRG-CMI based payment system
commonly used in the world was applied in Turkey
in 2015 as 5% of the global budget and this rate
was increased up to 10% in 2016. The transaction of
sending payment on the basis of DRG was annulled in
the Ministry of Health in August 2016 and merely used
in statistical studies (14).

DRG Formation Process

Diseases are grouped according to the main
diagnosis and disease transactions respectively in
DRG. At the later stage, diseases are determined as
relative value rather than treatment expenses. The
DRG formation process is realized under 4 titles.
These are the processes of pre-assessment, MDC
(Major Diagnosis Classification), field assignment and
detection of DRG respectively (17).

Pre-assessment covers the stages of general
collection of data and detailed examination of the
same. At this stage the information related to the
disease obtained from the patient’s file is examined
in detail. Another issue to be assessed is assessment
of demographic data covering information such as
the patient’s age, sex, period of hospitalization etc.
Furthermore, the diagnoses containing clinic data,
supplementary diagnoses and clinic transactions
performed are realized in the pre-assessment stage
(19).
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MDC assignment consists of the processes where
the processes of the data obtained after the pre-
assessment are entered in the system. The reason
for treatment of the patient is coded as the main
diagnosis. MDC assignments conforming to the main

Table 1. Example MDC Classification

diagnosis are performed as a consequence of coding
the diseases supplementary to the main diagnosis and
other factors. MDCs consist of 25 classes. MDC disease
classes and abbreviations are given as example in the
Table 1 (17).

MDC CLASSIFICATION

NUMBER OF DRG MDC ABBREVIATION

MDC - 99 False DRGs 6

MDC - 00 Preliminary - Major Diagnosis Classes 12 A
MDC - 01 Nervous System Diseases 53 B
MDC - 02 Eye Diseases 20 C
MDC - 03 ENT & Mouth Diseases 28 D
MDC - 04 Respiratory System Diseases 42 E
MDC - 05 Circulatory System Diseases 67 F
MDC - 06 Digestive System Diseases 52 G
MDC - 07 Hepatobiliary System Diseases 29 H
MDC- 08 Musculoskeletal and Collagen Tissue Diseases 79 |
MDC - 09 Skin and Breast Diseases 29 J
MDC - 10 Endocrinal and Metabolic Diseases 19 K
MDC - 11 Kidney and Urinary Tract Diseases 37 L
MDC - 12 Male Reproductive Organs Diseases 19 M
MDC -13 Female Reproductive Organs Diseases 20 N
MDC - 14 Pregnancy, Birth and Puerperium 17 (0]
MDC - 15 Newborn (and Other Neonates) 25 P
MDC- 16 Blood and Blood Producing Organs Diseases 10 Q
MDC - 17 Neoplastic Diseases 18 R
MDC - 18 Infectious and Parasitic Diseases 17 T
MDC - 19 Mental Health Disorders 13 u
MDC - 20 Alcohol/Drug Use/Organic Mental Health Disorders depending 8 v
thereon

MDC - 21 Injury, Intoxication and Toxic Drug Effects 24 W,X
MDC - 22 Burnts 8 Y
MDC - 23 Factors Affecting Health and Other Type of Contacts 13 7

Established through Healthcare Services
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Field assignment is performed according to the
type of transaction performed for the patients in the
stage of field assignment. These occur in three main
classes and surgical field codes are included within
the range of 01-39, other field codes are included
within the range of 40-59 and medical field codes are
included within the range of 60-99 (20).

DRG formation is realized in the final stage, the
stages of disease diagnoses and treatments, field
assignment and DRG formation grouped in the first
three stages are formed automatically by the program
(Figure 1) (21). DRG code structure consists of three

sections. There is one letter in the first section.
This indicates the MDC group. The field where it is
located is determined in the second section. Here,
it represents the field within the range of 01-99. A,
B, C, D and Z letters are used in the third section.
Those letters indicate that the source used vary from
the higher to the lower. The letter Z represents the
situations where the source is unique and distinction
cannot be made (17).

The example on how the DRG code assignment
occurs has been shown in Table 2.

%
-b‘-b

W
/

/

DRG 664

DRG 665

Preliminary Evaluation Assignment to MDC

Assignment to relevant

field ‘ Determination of DRG

Figure 1. DRG Formation Process (14)

Table 2. Example DRG Code

DRG Code MDC Abbreviation Disease Diagnosis Code Other Explanation
F 60 A
F60A ) i With Acute Myocardia Infarct, Without Invasive i
Circulatory System Disorders  Cardiac Examination Transactions, Catastrophic With Severe KK
F 60 B
F60B With Acute Myocardia Infarct, Without Invasive

Circulatory System Disorders

Cardiac Examination Transactions, Catastrophic

Without Severe KK

Turk Hij Den Biyol Derg
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DRG IN REIMBURSEMENT SYSTEMS

The stages of costing in the financing processes are
started at hospitals after performance of the coding
transactions according to DRG. Since classification is
performed according to severity of the cases in the
diagnoses and treatments performed at hospitals,
costs are observed to have increased in line with the
severity degree of the cases. DRG-CMI based payment
system targets at making much payment for severe
cases and making payment according to the degrees
for cases not very severe. A fair payment system is
realized in this manner (3).

DRG-CMI based payment system requires relative
value and CMI (case mix index) for performing
severity degree of the cases and source distribution.
The relative value is a value indicating how much or
few sources are used in the treatment of any disease
compared to the sources used in the treatment of
other diseases (Aral, 2014). In other words, the
relative value is the severity of the cases compared
to one another. It is found by dividing the average
cost of a DRG into the average cost of all DRGs (23).

Calculation of the relative value is performed by
dividing the average cost of a DRG into the average
cost of all DRGs. Calculation of the relative value is
realized with the following formula;

Relative Value=(Average Cost of a DRG)/
(Average Cost of all DRGs)

CMI enables us to make comparison among
hospitals. CMI is an index used for measuring how
severe cases are the treatments performed at
hospitals in medical terms (3).

Calculation of the CMI is realized with the
following formula;

CCl=(ToTotal Relative Value)/(Total Number of
Cases)

For example, assume that hospital A dealt with
100 cases and assuming that the total relative value
of these cases compared to their severity in the DRG
is 120; CMI is calculated as follows:

CMI= 120/100, CMI= 1,2

Turk Hij Den Biyol Derg

Finding the CMI calculated lower than one reveals
the result that treatments simpler in terms of severity
are performed at the hospital and finding CMI higher
than one reveals the result that more complex cases
are treated compared to the average (24).

There are two methods in the payment planning
toward DRG-CMI. The first one of these is planning
The
performing reimbursement determines a base price

payment over the base price. institution
in this method. The payment is made by multiplying
this base price with DRG relative value. The second
is performing payment planning according to the
budgeting method. In this method, the amount
obtained as a consequence of multiplying the base
price, total number of cases in the previous year
and CMI values of the previous year constitutes the

reimbursement size (14).

MATERIAL and METHOD

The research covers the 2023 DRG data of the
hospitals in the province of Ankara affiliated with
the Ministry of Health. The data of 30 hospitals
were used but 3 hospitals were not included in the
calculations due to merger with another hospital, in
the paper. The remaining 27 hospitals were assessed
according to the role group classes determined by
the Ministry of Health. Research was performed in
5 hospitals in the Al role group, 3 in Al branch role
group, 1 in All role group, 1 in All branch role group,
7 in B role group and 10 in C role group. Furthermore,
the data used were obtained with reference to the
permits of the Ministry of Health General Directorate
of Public Hospitals dated 22.07.2024 and numbered
E-96773357. The data obtained from the Ministry of
Health were analyzed by means of Microsoft Excel
program and CMIs were calculated. The purpose of
CMIs calculated is calculating the source requirement
degrees of the hospitals against the services they
offer. Furthermore, the allowances which the
hospitals covered in the research in 2023 from the
global budget were compared to the situation if



allowance distribution is made according to DRG-CMI
and the differences between were calculated. The
restriction of the research is that it was performed
only in the province of Ankara and does not cover
the hospitals located in other provinces. The names
of the hospitals covered in the research were coded
since they did not want their names to be shared.
The originality of the research is that the data of
global budget actually realized were compared to the
budget arising according to DRG/CMI.

The study was approved by the Ankara University,
Presidency of Ethics Board (Date: 13.05.2024 and
Number: 83).

RESULTS

The hospitals in the province of Ankara were firstly
classified on role group basis. They were divided
into totally 6 role groups being Al, Al Branch, All, All
Branch, B and C role groups. The case mix indices
were calculated using the DRG data of 2023. The CMIs
found allowed to make an assessment of the hospitals

in the province of Ankara in terms of both the role
groups and the source requirements of province-
wide hospitals. The province-wide average CMI value
in Ankara realized as 1,39. The total and role group
based DRG data of 27 hospitals located in the province-
wide Ankara are given in the following Table 3.

Al role group hospitals consist of education and
research hospitals and the advanced level operations
are general performed in these hospitals. Examining
Table-4, we observe that the average CMI of 6
hospitals of Al role group located in Ankara is 1,51.
The Al group 3rd hospital is at the top of this group
with CMI value of 1,72. As may be observed herein
the Al group 3rd hospital is a hospital where top level
treatments in terms of difficulty are performed.
Depending on this, the source requirement becomes
higher than other hospitals within the same role
group. On the other hand, the Al group 4th hospital
got the lowest value within the role group with
its CMI of 1,08. It could be found out that this
hospital actually serves as a second grade hospital.

Table 3. DRG Data according to Role Groups in Province-Wide Ankara

HOSPITALS ACCORDING TO ROLE GROUPS NUMBER OF CASES TOTAL RELATIVE VALUE CMI
Al Role Group Hospitals 320.095,00 484.448,54 1,51
Al Branch Role Group Hospitals 56.026,00 80.239,35 1,43
All Role Group Hospitals 13.459,00 14.852,15 1,10
All Branch Role Group Hospitals 5.695,00 5.564,51 0,98
B Role Group Hospitals 58.773,00 58.964,04 1,00
C Role Group Hospitals 22.961,00 19.949,37 0,87
TOTAL 477.009,00 664.017,96 1,39

Table 4. Al Role Group Hospitals DRG Data

HOSPITALS ACCORDING TO ROLE GROUPS NUMBER OF CASES TOTAL RELATIVE VALUE CMI
Al Group 15t Hospital 34.298,00 42.782,91 1,25
Al Group 2" Hospital 101.014,00 142.303,38 1,41
Al Group 3™ Hospital 146.139,00 250.964,17 1,72
Al Group 4t Hospital 14.775,00 15.925,10 1,08
Al Group 5t Hospital 23.869,00 32.472,98 1,36
TOTAL 320.095,00 484.448,54 1,51
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Al branch group role group hospitals are education
and research hospital and they serve in a specific
field in healthcare service. Examining the Al branch
group hospitals, it could be observed that totally 3
hospitals in the province of Ankara belong to this
role group (Table 5). The role group CMI average is
1,43. The highest CMI value is the Al branch group 2nd
hospital with 2,45. This hospital is one which serves
all over Turkey for advanced level and special group
of patients and where treatments requiring advanced
specialization on the case level are performed. The
Al branch group 3rd hospital ranked as the second
with CMI value of 1,55 is a hospital where treatments
with high case severity level are performed.
The high level of DRG values of these hospitals
indicates that the source requirement is high.

On the other hand, the Al branch group 1st hospital
received a value close to the role group average with

CMI of 1,31. Since Al branch group hospitals generally

Table 5. Al Branch Role Group Hospitals DRG Data

perform treatments for a specific disease group,
their patient groups are patients who need long term
treatment and the treatment transactions performed
require particular specialization. Furthermore the
patients in this role group receive treatment for
diseases which could be treated on outpatient basis
and which require monitoring. For this reason it has
received a value lower than the role group average.

There are two hospitals in All and All branch
role groups (Table 6). Among those hospitals, the
All group 1st hospital has CMI of 1,10 and All branch
group 1st hospital has CMI of 0,98. Both hospitals
have a CMI value lower than the general average
of the province of Ankara. Furthermore All branch
group 1st hospital offers treatments for a special
group in terms of service provided and performs
transactions with daily added value not very high.
For this reason the CMI of the hospital is found
to be lower than the other All group hospital.

HOSPITALS ACCORDING TO ROLE GROUPS NUMBER OF CASES TOTAL RELATIVE VALUE CMI
Al Branch Group 15t Hospital 34.190,00 44.693,43 1,31
Al Branch Group 2" Hospital 1.845,00 4.519,89 2,45
Al Branch Group 3™ Hospital 19.991,00 31.026,03 1,55
TOTAL 56.026,00 80.239,35 1,43
Table 6. All Role Group Hospitals DRG Data
HOSPITALS ACCORDING TO ROLE GROUPS NUMBER OF CASES TOTAL RELATIVE VALUE CMI
All Group 15t Hospital 13.459,00 14.852,15 1,10
TOTAL 13.459,00 14.852,15 1,10
All Branch Group 1*t Hospital 5.695,00 5.564,51 0,98
TOTAL 5.695,00 5.564,51 0,98

The hospitals in B role group are hospitals of
smaller size compared to A role group and they lack
education and research activities (Table 7). The
average CMI of this role group was calculated as 1,00.
It realized below CMI of 1,39 which is the average of
Ankara. The hospital with the highest value of 1,43
within the group is the group B 7th hospital. And
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the hospital with the lowest CMI is the group B 2nd
hospital. One may explain the high CMI value of the
group B 7th hospital with being close to the center
of the province and high county population. On the
other hand the reason for low CMI of the group B
2nd hospital may be the fact that it serves in a small
county and consequently has less branch doctors.



High CMIs could result from diversity of branch

doctors, availability of advanced level medical
devices, availability of advanced level intensive
care services etc. in general terms. For this reason
it could be expected that B role group hospitals have
lower CMIs compared to the A role group hospitals.
Furthermore CMIs of B role group hospitals could not
be expected to be found high since they are hospitals
located in big county centers and advanced level
treatments cannot be performed in those hospitals.

The hospitals in C role group are county state
hospitals which are smaller in size compared to
the group B hospitals (Table 8). The average CMI
of the role group realized as 0,87. The hospital

with the highest value was group C 2nd hospital.

Table 7. B Role Group Hospitals DRG Data

It has CMI of 1,30 which is approximately fifty
percent higher than the average of the role group. CMI
may have resulted from preference of this hospital
by the patients who cannot take appointment in the
province since it is close to the center of the province.
On the other hand, the hospital with the lowest CMI
was group C 10th hospital with the value of 0,61.
This hospital is the hospital of county with the lowest
population density within the role group. Lowness of
this value may have resulted from low population.

The allowances received by 27 hospitals
located in Ankara from 2023 Ministry of Health
global budget and the relative value as well as the
allowances to be received in the case allowance is
planned according to DRG/CMI are given in Table 9.

HOSPITALS ACCORDING TO ROLE GROUPS NUMBER OF CASES TOTAL RELATIVE VALUE CMI
Group B 1t Hospital 10.433,00 12.441,50 1,19
Group B 2" Hospital 6.555,00 4.860,06 0,74
Group B 3 Hospital 7.841,00 7.837,28 1,00
Group B 4" Hospital 6.411,00 6.807,35 1,06
Group B 5% Hospital 10.405,00 7.632,55 0,73
Group B 6 Hospital 12.565,00 12.847,95 1,02
Group B 7t Hospital 4.563,00 6.537,35 1,43
TOTAL 58.773,00 58.964,04 1,00
Table 8. C Role Group Hospitals DRG Data
HOSPITALS ACCORDING TO ROLE GROUPS NUMBER OF CASES TOTAL RELATIVE VALUE CMI
Group C 15t Hospital 506,00 483,48 0,96
Group C 2™ Hospital 1.315,00 1.711,98 1,30
Group C 3 Hospital 3.989,00 3.205,67 0,80
Group C 4t Hospital 2.105,00 1.792,37 0,85
Group C 5t Hospital 3.123,00 2.753,48 0,88
Group C 6t Hospital 730,00 712,16 0,98
Group C 7t Hospital 5.205,00 4.488,48 0,86
Group C 8t Hospital 2.362,00 2.105,26 0,89
Group C 9t Hospital 2.182,00 1.816,35 0,83
Group C 10™ Hospital 1.444,00 880,14 0,61
TOTAL 22.961,00 19.949,37 0,87
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CMI 1,39 corresponding to total allowance of TRY
11,757,652,410 sent from the global budget, and the
global budget allowance which the hospitals should
receive according to the total relative values and
CMIs were recalculated while calculating Table-7. The
allowance to be received for the relative value was
obtained by multiplying the unit base price obtained
by dividing the total actual global budget allowance
sent for the inpatient into the total relative value
with the relative value of the hospital. The actual
global budget allowance which the hospitals received
was redistributed according to CMIs in the allowance
distribution according to CMIs. Here, the CMIs were
transformed and calculated according to the CMI
average in the province. The calculations were
transformed by dividing the CMI of the concerned
hospital into provincial average CMI. The calculations
that the
allowances to be distributed after CMIs and the total

were performed paying attention
distributed global budget allowance are the same.
For example for A1 role group 1st hospital;
Base Price = (Global Budget Allowance) / (Total
Relative Value) = (11.757.652.410) / 664.018
Allowance to be received according to the relative
value=Base price’relative value of the hospital
In this context; it was calculated as follows:
Allowance to be received according to the
relativevalue=42782,91*17707 =TRY 757.549.668
The transformed CMI was found as follows:
CMI = 1,25 / 1,39 = 0,90 The transformed CMI
was multiplied with the actual allowance and the
allowance to be received according to DRG/CMI
was calculated. However, the correction coefficient
of 1,04393107278404 was applied for all hospitals
with the assumption that the total distributed
global budget is the same. In this manner the
allowance to be received by all hospitals became
the same as the total global budget allowance.
Allowance to be received according to DRG-CCI
919.976.459%0,90/1,043393107278404=650.260.
778
was calculated as above.
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The global budget allowance to be
distributed was calculated for hospitals on
the basis of the results both according to

the relative value and according to the CMI.

Examining Table-9 27 hospitals included in the
scope of the research were given allowance of TRY
11.757.652.410 from the global budget in 2023. The
indebtedness condition of the hospitals is taken
into consideration by the Ministry of Health while
performing planning. Comparing the actually planned
global allowance and the global allowances to be
received according to the relative value according to
the role groups; it is observed that Al and B role group
hospitals were affected negatively at the amounts of
TRY 412.177.357 and TRY 116.214.243 respectively.
If planning were performed according to DRG; the
A1 and B role group hospitals would have received
higher global budget allowance. The hospitals in
the other role groups were affected positively by
failure to perform planning according to DRG. If
CMIs were added to this distribution model as well,
the A1 role group hospitals would be affected more
positively and receive allowance of TRY 925.883.572
higher. On the other hand, the negative condition
in the B role group would become positive and it
would receive allowance of TRY 177.225.490 less.

It is observed that dealing with complex cases
and naturally service provision costs in the services
offered by the hospitals are disregarded while
planningallowance from the global budget. Examining
Table-9 carefully, it is observed that allowances of
the A1 role group hospitals were shifted particularly
to B and C role group hospitals. If a distribution were
performed according to DRG-CMI the hospitals in the
A role group would have received allowance higher
approximately 11% of the total allowances. On the
other hand, B and C role group hospitals received
19% and 50% higher
respectively from the global budget allowances.

When performed specific
to the to DRG-CMI;

It was calculated that the biggest difference in

allowance approximately

assessment  is

role groups according



the Al role group was in Al role group 3rd hospital
1.732.066.368 million.
There was a difference of approximately TRY
302.093.958 million in the Al role group 2nd hospital.
The other hospitals were affected positively in

with approximately TRY

allowance distribution according to global budget.
It was observed that the number of cases of the
hospitals affected positively were quite lower
than that of the hospitals affected negatively. Al
branch role group hospitals shall receive allowance
higher approximately 11% in total when allowance
planning is performed according to DRG-CMI.

ItisobservedthattheAlbranchrole group hospitals
were affected positively by performance of planning
for Al branch role group hospitals according to global
budget. If planning were performed according to
DRG-CMI, Al branch role group hospitals would have
received allowance lower approximately 22% in total.

On the other hand; All, All branch, B and C
role group hospitals were affected positively by
performance of planning according to DRG-CMI in
the global budget allowance planning performed
in 2023. Only the B

experienced a negative effect of approximately

role group 1st hospital

46%. Furthermore, particularly C role group 10th
hospital gained 79%
since planning was not performed according to

positive allowance benefit

DRG-CMI. If allowance planning were performed
according to DRG-CMI for C role group hospitals
an allowance loss of 50% would be in question.

In summary, A role group hospitals among the
hospitals located in Ankara were affected negatively
as role group by failure to perform planning according
to DRG-CMI in 2023. C role group hospitals are the
hospitals most positively affected. If planning were
performed according to DRG-CMI the allowance
distributiontableof thehospitalswouldbeformedvery
differently. Since the allowance planning performed
according to DRG-CMI takes into consideration the
complexity and costs of the cases, it shall lead to
a more correct allowance distribution for A group
hospitals compared to B and C group hospitals.

DISCUSSION

The role of financing is major for continuity of
financial sustainability against the services which
hospitals offered. The role of the reimbursing
party is very significant in the process of transfer
of financing sources to hospitals. Although various
methods are used in the reimbursement systems,
most reimbursement methods contain various
advantages and disadvantages within themselves.
DRG data and CMIs of 27 hospitals located in the
province of Ankara were analyzed in our paper with
respect to the method of DRG per case. There are
not many researches in the Turkey with respect to
this field when the literature is looked through.
When the researches performed are examined;

Avcil et al. found the CMI average as 1,56 in their
study conducted in using 2011 data in 3 education
and research hospitals and 1 state hospital (16). The
CMI of the hospital was found as 0,89 in the study
performed by Ozkan and Agirbas at a university
hospital in Ankara using March 2015 data (25).

January data of Adana Numune Hospital and
Ankara Education and Research Hospital were
compared by Aydemir and Agirbas and CMIs of
1,34 and 1,22 were obtained respectively (3). In
this study, 2023 average CMIs of the A role group
hospitals of the province of Ankara are found 1,48.

CMI values of B group hospitals were found as 0,88
in the DRG group studies performed by Ozkan and
Agirbas all over Turkey (25). Sayar and Agirbas found
the CMI value as 0,81 in 235 B group role affiliated with
the Ministry of Health in the study they performed in
(26). CMI was detected as 1,00 for B group hospitals
in the province of Ankara in this study. It is observed
in the studies performed as B role group that B group
hospitals in the province of Ankara have high CMI, and
this indicates that B group hospitals in the province
of Ankara dealt with higher number of complex cases.

CMI of the hospitals in All
detected as 1,01 in the study conducted by Isikcelik,

Oztiirk and Agirbas (14). In this study, CMI value

role group was
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of All-1 hospital, All hospital of the province of
Ankara was found as 1,10. High CMI value of All-
1 hospital could be interpreted as the need of the
concerned hospital for more source requirement.

As a consequence, the Ministry of Health hospitals
in the province of Ankara were analyzed by being
divided according to the DRG data and role groups
and CMI calculations were performed in this study.
As expected, CMI values of A role group hospitals
were found higher compared to the B and C group
hospitals. In the case that reimbursement is made
according to DRG-CMI, it is observed that A role
group hospitals dealt with more severe and complex
cases compared to the other role groups and needed
higher allowance in terms of source requirement.

It is considered that reimbursement according to
DRG-CMI shall play significant role for measurement
of costs and controlling the same. It is considered that
payments to be made to the hospitals according to
DRG-CMI shall be more realistic and fair. Furthermore,
hospitalsshall be ensured to assess clinical transactions
and cost factors jointly thanks to DRG and take
rational decisions in this manner. On the other hand,
it is considered that cost analyses should regularly
be performed at hospitals and relative values should
be updated for the treatment transactions applied.

Global budget practice is currently available at

ETHICS COMMITTEE APPROVAL

Ministry of Health and university hospitals in Turkey
and reimbursement is performed by SGK, the third
party payer according to the lump sum protocol.
Majority of the expenses of the hospitals of Ministry
of Health is personnel and supplementary payment
expenses. It is suggested paying personnel and
supplementary payment expenses which are fixed
expenses using again with the global budget; and
paying the expenses of operation, medical material,
medical drug and laboratory constituting the variable
according to DRG-CMI
reimbursement to hospitals. It is considered that the

expenses while making
reimbursement model to be applied in this manner
shall provide cost control in clinic transactions and
shall prevent unnecessary actions and transactions.
Furthermore, it is considered thinking about the
general economic conditions that the healthcare
service financing shall be more efficient and it shall
be an effective reimbursement model for saving.

It is suggested making reimbursement according
to DRG-CMI in the Ministry of Health hospitals
and University hospitals and private hospitals in
Turkey. The burden of patients with high cost
and complex cases all over the country shall be
undertaken jointly by all health institutions in the
system of reimbursement made in this manner.
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