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OZET

TURK HASTANELERINDE HIZMET KALITESININ INCELENMESI: VZA
YAKLASIMI

Son yillardaki ilerlemelere ragmen Tirk saglik sisteminin ¢iktilar1 gelismis iilkelerin
gerisinde kalmaktadir. Kaynak kitliginin saglik hizmetlerine artan talep ile birleserek saglik
sistemi lizerindeki yiikii arttirmasi olasidir. Dolayisiyla, kisitli kaynaklarin en iy1 sekilde
kullanimi i¢in hizmet saglayicilarinin dogru degerlendirilmesi elzemdir.

Saglik hizmetlerinin verimliligi 6l¢iiliirken, hizmet kalitesi ¢ikti seviyesi kadar 6nemlidir.
Ancak literatiirdeki c¢alismalarinin ¢ogu bunu gérmezden gelmekte ve tamamen c¢ikti
artirimina veya girdi azaltmasina odaklanmaktadir. Bu calismanin amaci veri zarflama
analizinin yonsel mesafe yontemini kullanarak hastanelerin verimlilik seviyelerini hizmet
kalitesine vurgu yaparak dlgmektir.

Onerilen modelde 6 girdi, 14 (iyi) ¢ikt1 ve 1 istenmeyen cikt1 mevcuttur. Veri seti, Saglik
Bakanligi’na bagli 330 hastaneden olusmaktadir. Yatan hasta basina 6liim oraninin
istenmeyen ¢ikt1 olarak kullanilmas1 hizmet kalitesinin modellenmesine olanak vermektedir.
Hastanelerin verimlilik seviyeleri, farkli iiretim olanaklar1 egrileri kullanilarak hesaplanmais;
bu da verimsizliklerin teknik, 6l¢ek ve tikaniklik bilesenlerine ayrilmasint miimkiin kilmistir.
Hizmet kalitesini etkileyen faktorleri tespit etmek amact ile verimlilik seviyeleri Saglik
Bakanliginin yaptig1 yatan hasta memnuniyet anketi sonuclari ile analiz edilmistir. Ayrica,
tikanikligin sebeplerinin bulunmasi i¢in gog istatistikleri ile de karsilastirilmistir.

Saglik Bakanligi, hastaneleri tek tek degil, hepsinden olusan hastane sistemini idare
etmektedir, dolayisiyla tiim sisteme yonelik tavsiyelerde bulunulmasi énemlidir. Uretim
olanaklar1 egrisine giden en kisa yolu kullanan endojen belirlenen yonsel vektorler
hesaplanmistir. Bu sonuglarin toplanmasi ile hastane sisteminin tiimiine yonelik politika

tavsiyesi olmasi onerilmistir.



ABSTRACT
ASSESSING THE QUALITY OF CARE IN TURKISH HOSPITALS: A DEA APPROACH

Despite much progress in the last years, outcomes of the Turkish Healthcare system lags
behind developed countries. Lack of resources, coupled with increasing demand for
healthcare services is likely to increase the burden on the healthcare system. In order to
facilitate best use of limited resources, accurate assessment of providers is essential.

When measuring healthcare efficiency, quality of care is as important as level of output.
However, most work in the literature disregards this and focuses solely on output expansion
or input reduction. This study aims to present application directional distance approach of
data envelopment analysis measure efficiency levels of hospitals with an emphasis on quality
of care.

Proposed model has 6 inputs, 14 (good) outputs and 1 undesirable output. There are 330
hospitals, all operated by the Ministry of Health, in the dataset. Inclusion of death to inpatient
ratio as an undesirable output allows modeling of quality of care. Efficiency levels of
hospitals are calculated using different production possibility frontiers, allowing inefficiency
levels to be decomposed into technical, scale and congestion inefficiencies.

With the aim of determining the factors effecting quality of care, results of efficiency
calculations were analyzed with inpatient satisfaction survey scores conducted by the
Ministry of Health. Moreover, they were compared with migration statistics to determine the
causes of congestion.

Ministry of Health manages not only individual hospitals, but the hospital system, therefore
providing guidelines to the entire system is essential. Endogenously determined direction
vectors that are optimized for the shortest distance to the efficient frontier are calculated.

Aggregation of these results is proposed as policy of the hospital system.

vi



SYMBOLS

DLP, :Dual Linear Program

X : Inputs
Y : Outputs
A : Weights

P(x)  :Output set

B : Scaling variable

g : Direction vector
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w : VRS-Weak projection to the efficient frontier
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1. INTRODUCTION

Article 56 of the Turkish Constitution defines living in a healthy and balanced environment
as a social right for all. Moreover, it obliges the government to plan and regulate health

institutions to ensure everyone can live in physical and mental health. [1]

Under-resourced healthcare system is one of the most persistent problems of Turkey. As of
2018, it ranks last among 35 OECD countries for health expenditure as share of GDP (4.2%)
[2], number of doctors per population (1.9 per 1000) [3, 2] and number of nurses per
population (2.1 per 1000) [4]. Despite the lack of resources, life expectancy at birth is 78.1

years [5] which is above average for an upper middle-income country [6, 7].

Turkey is currently experiencing a demographic transition; between the years of 2008 and
2018 median age has increased from 28.5 years to 32, while share of people 65 or older
increased from 6.84% to 8.76% [7]. In the meantime, current health expenditure as share of
the GDP decreased from 5.3% to 4.2% [8]. Ageing population coupled with lack of resources

is likely to increase the stress on the already strained health care system.

Shortage of resources and increased demand to health services due to aging population make
pursuit of efficiency in Turkish Healthcare system even more important than ever. First step
in reaching efficiency should be finding inefficiencies in the system. This study aims to
determine inefficiencies in the Turkish Healthcare system using Data Envelopment Analysis

(DEA).

Unlike most productivity or efficiency research, cost containment or output maximization is
not the sole aim of health care management, because quality of care is as important as the
amount of care provided. In this study, quality is modeled using number of deaths which is
considered an undesirable output. Efficiency is obtained by increasing (desired) outputs

while reducing inputs and undesirable outputs.

Main method used in this study is the directional distance method first used by Chung et al.

[9]. This method was originally developed to deal with environmental impact of pulp and



paper industry. In addition to allowing modeling undesirable outputs, another advantage of

directional distance method is enabling input reduction and output expansion simultaneously.

Moreover, this analysis can be done under the assumptions of strong disposability and weak
disposability. Performing both and comparing them allows the determination of amount of

congestion in the hospitals [10].

This dissertation will be organized as follows: Chapter two will present an overview of the
Turkish Hospital System and summary statistics of the data that will be used in this study.
Chapter three will survey of the current literature and present methodology that will be used.
Results will be presented and discussed on chapter four. The fifth and final chapter will

summarize the findings and discuss future research possibilities.



2. TURKISH HEALTHCARE SYSTEM

A healthcare system or health system can be defined as the set of all actions, institutions, and
resources whose primary goal is to improve health. This not only includes personal curative
and preventive services managed by the Ministry of Health (MoH) but also non-personal
health services like water and sanitation as well as intersectoral actions like enforcement of

motorcycle helmet use [11] .
2.1. Classification of Turkish Healthcare System

Healthcare systems can be classified into one of three categories, from the most government
control to least they are: National health service, social insurance and private insurance. In
the national service model, the government controls and pays for the healthcare services.
Because of complete government control and universal coverage, everyone has the same
access to healthcare services and this type of system has the advantage of social equity. The
United Kingdom and Sweden are examples of this model. In the social insurance model,
coverage is part of the social security system and healthcare is financed by employee and
employer contributions (as opposed to taxes) while provision of the services can be done by
public and/or private institutions. Germany and Japan can be classified into this system. On
the other end of the spectrum, we have private insurance model where most of the services
are provided by private institutions and paid by the patients or private insurance firms. The

United States and Singapore have such healthcare systems. [12]

Wendet et al. [13] proposed a framework to classify healthcare systems on three dimensions:
Financing, service provision and regulation. Each of these dimensions can be performed by
the state, non-governmental actors, or private individuals. Thus, total number of possible
combinations 27. However, some of these combinations, e.g. private regulation along with
public financing and provision, are very unlikely. In fact, it was shown that only 5 of the 27
potential types are encountered within the OECD. These are: National Health Service
(dominated by state), National Health Insurance (State regulated and financed, private
provision), Social Health Insurance (non-governmental regulation and finance, private

delivery), Private Health System (market dominated), Etatist Social Health Insurance



(regulated by state, financed by non-profit insurance and private provision) and a social based
mixed type* Moreover, in almost all countries all three actors are present on all three

dimensions [14].

Using clustering analysis to compare with other OECD countries, Turkish Healthcare System
can be characterized by low total healthcare expenditure, low share of public financing, and

little government regulation on access. Israel is the country with the most similar system.

[15]
2.2. Performance of Turkish Healthcare System

An healthcare system can be assessed on equity [16], effectiveness [17] and efficiency [18].
The next two chapters of this study is concerned with efficiency. However, before moving
on to efficiency, it is important to examine the equity and effectiveness of the healthcare

system as well.
2.2.1. Accessibility of Turkish Healthcare System

In a perfect world, everyone would have access to all healthcare services they need, but in
reality, access to healthcare is inhibited by financial reasons, lack of resources and long

waiting or traveling times [19].

Inequality arises when different socioeconomic groups have different levels of access to
healthcare. Inequality can be measured using indicators of health status such as life
expectancy, mortality rate, infant mortality, self reported health level and disability; or using
indicators of access, for example health insurance coverage, out-of-pocket expenditure,

healthcare utilization and unmet care needs [20].

While accessibility has improved since the implementation of the Health Transformation
Program (HTP), lower levels of education and income is associated with higher levels of
unmet demand and 9% of the population reported they couldn’t get the services they wanted

due to cost in 2013, which is 4 times the EU average [19].

4 Slovenia is an outlier with non-government regulation and finance along with state provision of services.



Although decreasing, geographical discrepancies are still persistent in Turkey; for example
number of doctors per capita is 29% below the national average in Southeastern Anatolia and
42% above the national average in Western Anatolia; for hospital beds per capita the numbers

are %19 below and %19 above the national average, respectively [21].
2.2.2. Effectiveness of Turkish Healthcare System

Mortality based indicators like life expectancy or infant mortality rate’ have the advantage
of capturing the health state of the entire population. On the downside, they are affected by
many factors outside the health sector; such as level of education, lifestyle habits of the

population and disease vectors that affect countries differently [17].

Figures 2.1 and 2.2 show the life expectancy at birth and infant mortality rates in Turkey and
OECD since 1990. In terms of these indicators, Turkish Health System seems to lag behind
the OECD average, however, the gap between Turkey and OECD average is closing on both

indicators.
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Figure 2. 1: Life Expectancy at Birth in Turkey and OECD [6]

5 Infant mortality is death of a child before her/his first birthday. Child mortality is a similar measure is death
before fifth birthday.
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Figure 2. 2: Infant Mortality Rate in Turkey and OECD [22]
Figure 2.3 shows per capita total health expenditure (US$) vs life expectancy of OECD

countries, indicating a strong association between high healthcare expenditure and long life
expectancy (r = 0,41; significant at 0,01 level of confidence). However, this correlation
should not be interpreted as causality. In general, more developed countries have better health
outcomes and more funds to spend on healthcare. As the case of US demonstrates, increased

expenditure may have little or no effect on overall health status of the population.
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Figure 2. 3: Life expectancy and Healthcare expenditures of OECD countries. [2] [5]

Among OECD countries, Turkey has one of the lowest per capita healthcare expenditure and

below average life expectancy. While the performance of the Turkish Healthcare System can

be considered above average, it is underachieving due to limited resources.

2.3 Summary of Turkish Healthcare System

There are 1534 hospitals with a total capacity of 231.913 beds in Turkey; 889 of the 1534

hospitals are public hospitals that are owned and operated by the Ministry of Health (MoH),

the rest are 68 university hospitals and 577 private hospitals which are overseen by the MoH

[23]. Change in number of hospitals, grouped by their ownership is given on Figure 2.4.



Breakdown of Hospitals by Year and Ownership

2010 2011 2012 2013 2014 2015 2016 2017 2018

1800

1600

1400

1200

1000

80

o

60

o

40

o

20

o

0

m MoH mUniversity mPrivate mOther

Figure 2. 4: Breakdown of Hospitals by Year and Ownership [24] [23]

As the figure demonstrates, the number of hospitals did not change significantly. The only
major change since 2010 occurred in 2016 when the ownership of military hospitals was

transferred to the MoH.

Figure 2.5 shows the change in hospital bed capacity, grouped by ownership. A slow but
steady increase in the number of total beds can be seen. Another feature is that, when
compared with the number of hospitals, the share of university hospitals is larger, and the
share of private hospitals is smaller. This is because university hospitals are among the largest

hospitals in Turkey while majority of private hospitals are smaller than average.



Breakdown of Hospital Bed Capacity
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Figure 2. 5: Breakdown of Hospital Bed Capacity by Year and Ownership [24] [23]

Change in the number of Intensive Care Unit (ICU) bed is given on Figure 2.6. It is noticeable
that number of ICU beds has more than doubled between 2010 and 2018. In addition, private
hospitals have a large share in ICU capacity. This was reportedly caused by poorly designed
renumeration scheme which pays ICU treatment even if the patient has next to zero chance

of recovery [25].
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Figure 2. 6: Breakdown of ICU Bed Capacity by Year and Ownership [24] [23]

Number of outpatient visits between years 2010 and 2018 is given on Figure 2.7. It is
noteworthy that about two thirds of outpatient visits are made to secondary and tertiary care
facilities (medical centers and hospitals). This indicates patients’ preference for hospitals

and a lack of a functioning referral system.
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Figure 2. 7: Breakdown of outpatient visits by year and institution type [24] [23]

Number of inpatient stays between years 2010 and 2018 is given on Figure 2.8. An increase
in the number of inpatients can be seen between the years of 2010 and 2015, particularly in
private hospitals. However, the number seems to stagnate since 2015. This increase is caused
by higher utilization rates and shorter average stay, because the number of beds did not

increase as Figure 2.5 shows.
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Figure 2. 8: Breakdown of inpatient stays by year and institution type [24] [23]

Hospitals are most important component of the Turkish Healthcare system, they perform all
inpatient treatment, two thirds of outpatient services and most of the surgeries. In addition,
university and teaching hospitals have essential role in training physicians and medical
research.

As of 2019, 65.247 doctors (41.680 specialists, 13.420 GPs, 10.147 residents) and 118.625
nurses are working in MoH hospitals. This represents over two thirds and almost nine tenths
of all doctors and nurses employed by the MoH respectively. Within the entire healthcare
sector, MoH hospitals employ 49% of all specialists, 41% of all doctors and 60% of all

nurses.
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This study focuses on hospitals, because they constitute the largest component of the Turkish
Healthcare system. However, benchmarking all of the 1534 hospitals against each other will
not yield meaningful results. Therefore, this dissertation analyzes only public general
hospitals. These hospitals are not only the largest group among hospitals, but they are
probably also the most homogeneous one as well; they are all owned and operated by the

MoH, their staff have identical pay and benefits and they have the same purpose.

2.4 Health Transformation Program

In 2003 Turkish government has initiated a series of reforms called Health Transformation
Program (HTP) to make the healthcare system more effective and equitable [26]. Prior to
HTP, there were three different social insurance programs with different regulations on
access to healthcare while health expenditures of government employees was paid out of the
state budget. As part of these reforms, ownership of all public hospitals (except university
hospitals) was transferred to Ministry of Health (MoH)®, a universal health insurance scheme

was introduced and physicians’ reimbursement mechanisms was changed.

While the HTP achieved significant outcomes [27], per capita healthcare expenditure has
more than doubled in purchasing power parity (PPP) terms between 2003 and 2018 from
$486 to $1171 [28].

Although HTP has increased coverage, expanded services and reduced catastrophic
healthcare expenditure; there are still concerns regarding women’s health, service quality,

financial stability and workforce sustainability [29].

®Previously, MoH owned only some of the public hospitals; Social Insurance Organization (SSK) owned and
operated its own network of hospitals to serve its members and Ministry of Defense owned military hospitals
to serve members of the military as well as veterans and their families.
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3. LITERATURE SURVEY

This chapter will be divided into three parts: first basic notation and a general overview of
Data Envelopment Analysis (DEA) will be presented, then efficiency analysis in the presence

of undesirable outputs will be discussed, lastly similar studies will be summarized.
3.1. DATA ENVELOPMENT ANALYSIS (DEA)

The crux of this dissertation is performance measurement. A common benchmark of
performance is productivity, which is the ratio of output to input. In the trivial case of single
input and output, measurement of productivity is straightforward. However, in the more
realistic case of multiple inputs and outputs; which inputs and outputs should be taken into
account and how they can be aggregated becomes an issue. Using market prices as weights
may seem like a logical choice, however there several problems with this approach. Firstly,
market prices may not exist, particularly for public services such as healthcare. Even when
they exist, the observed prices may reflect monopoly or monopsony power and include
externalities such as environmental impact. Moreover, they may differ over time and across
producers. Therefore, a better measure of performance is “efficiency” which is defined as
“performance with undominated performance, or operation on the best performance

frontier”. [30].

Let’ define “a producer as an economic agent that takes a set of inputs and transforms them
either in form or in location into a set of outputs.” [31]. In DEA literature such an agent is
called a Decision Making Unit (DMU). Now, let x € R* be the vector of m inputs and y €
RS be the vector of s outputs for a DMU. Then a production possibilities set (PPS) or
technology function can be defined as: [32]

T = {(x,y) € R7**5|x can produce y} Eq. 1
Another representation of the same PPS involves either an input (or consumption) and an
output (or production set). Input set L(y) i.e. subset of all input vectors x € RT* yielding at

least y can be defined as:

L(y) = {x|(x,y) € T}or L(y) = {x|y € P(x)} Eq.2
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Similarly, output set P(x) i.e. subset of all output vectors y € RS that may be produced using
x can be defined as [32]:

P(x) ={y|(x,y) € T} or P(x) = {ylx € L(y)} Eq.3
Isoquants of L(y), P(x) and T(x, y) are as follows:
I(y) ={x|x € L(y),Ax ¢ L(y),A < 1} Eq. 4a
I(x) ={y|ly € P(x),0y ¢ P(x),6 > 1} Eq. 4b
I(x,y) ={(x,»)|(x,y) € T(x,¥), Ax,0y) ¢ T(x,y),6 > 1,1 < 1} Eq. 4c
Moreover, the efficient subsets of L(y), P(x) and T (x, y) can be defined as:
E(y)={x|xeL(y),x’ <xandx' + x=x" ¢ L(y)} Eq. 5a
E(x)={ylyeP(x),y 2yandy +y =y & P(x)} Eq. 5b
E(x,y) ={x;»|x,y) ET(x,¥),x' <xAy' ZyA(x,y) # (xy) = (x,y) ¢
T(x,y)} Eq. 5¢

In other words, isoquants mean that not all inputs can be reduced and/or not all outputs can
be increased, while the efficient subsets mean that no input can be reduced, or no output can
be increased. The input space representation of the technology function T (x, y) is given on
Figure 3.1, which depicts L(y) and its efficient subset E(y). Note that efficient subset is a
stricter definition and I(y) 2 E(y) [32].

Input 2

I(y) '

Input 1

Figure 3. 1: Input Space Representation [32]
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Similarly, Figure 3.2 shows the output space representation of the technology function.

I(x)

QOutput 2
Il

Output 1
Figure 3. 2: Output Space Representation [32]

Farrell was first to propose using observations to compute an isoquant curve as an estimate
of the efficient production function in 1957 [33]. However, Farrell’s method used
computationally cumbersome matrix inversions. Modern version of DEA, which is based on
mathematical programming, was developed in 1978 by Charnes, Cooper and Rhodes (CCR)
[34]. The so-called input-oriented CCR model can be represented as [35]:

(DLPy) %u'ln 0
subject to éxo =X1>0 Eq. 6a
YA >y,0 Eq. 6b
A=0 Eq. 6¢

The CCR model assumes constant returns to scale, which may not be always the case. In

1984 Banker, Charnes and Cooper [36] proposed adding the constraint > A=1 to model

constant returns to scale.

15



3.2. UNDESIRABLE OUTPUTS

Study of productivity with undesirable outputs goes back to at least to 1983 [37] and first
DEA model with undesirable outputs was proposed by Fire et al. in 1989 [38]. They point
out the distinction between weak and strong disposability. For an output vector y, strong
disposability is defined as:

Yy <yePx)=>y <P) Eq.7
This means that if y can be produced given x, then any y' can be produced as long as it does
not exceed y. On the other hand, weak disposability for the same vector y is defined:
yEP(x)=>0yeP(x)V0<6<1 Eq. 8
This means that only proportional reduction of all outputs is possible. Assuming that it is
possible to freely dispose of bad outputs such as pollutants in a production process, is not
reasonable. Therefore, their model assumes strong disposability for good outputs v and weak
disposability for bad outputs w. Given N,V and W denote the observed values of inputs,
good outputs and bad outputs respectively, the possible output set can be defined as:

P(x) ={(v,w):v<Vz,w=Wz Nz < x,z € RY} Eq.9
Where z is K X 1 vector of intensity variables. Note that replacing the equality w = Wz with
the inequality w < Wz would give us the model with freely disposable bad outputs and
calculating efficiency under both assumptions allows us to measure the effect of the

regulations.

Although Fire’s seminal work involved computation of conventional hyperbolic productive
efficiency measure by solving a nonlinear program, most of the recent studies with
undesirable outputs use directional distance function (DDF) approach or slacks-based

measure (SBM) model [39].

Directional distance with undesirable outputs model proposed by Chung et al. [40] can be

formulated as:

max{f, 1} B Eq. 10
Subject to:

Y1 4igr; 2 (L4 Bo)gr,, T = 1to R (Good outputs) Eq. 11a
Y1 by, = (1 = Bo)by,, v =1to K (Bad outputs) Eq. 11b
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Y1 ixi; = (1= Bo)x;,, = 1to I (Inputs) Eq. 11c
Note that this model assumes constant returns to scale. Under the assumption of variables

returns to scale the constraint Z?’zl)lj = 1 must be added. This model allows both input

contraction and output expansion at the same time.

A similar method is the so called Slack Based Model. This method is non-radial, that is
different inputs can contract by different amounts and different outputs can expand by
different amounts. Using the notation previously used, Zhu et al.’s model [41] can be
expressed with the directional distance function as:

D(N,V,W; g,) = sup{w] By: ((N,V,W) + g, - diag(B,)) € T } Eq. 12
Where w;,, g; and [3; are the normalized weight vector, explicit directional vector and scaling

vector respectively. Value of D (N,V,W; g,) can be calculated by solving the following
model:

D(N,V,W; g1) = max wiyPiy + Wiy Sy + Wi fiw Eq. 13
Subject to:

N
Z MnNin < N + Bingin

n=1

N
Z MnVin 2V + Biv gy

n=1

N
Z MnWin =W + Biw gaw

n=1

It should be noted that value of D (N,V,W; g,) depends on the direction of g,, i.e. a DMU
can be efficient in some direction of g; while inefficient in others; D (N,V,W; g,) = 0 means
that the DMU is efficient in the direction of g;. In order to obtain a measure of efficiency
that 1s similar to efficiency scores obtained via other methods, we can calculate the following
slack based measure:

1 * *
1-2(B1v+Biw)
1+Bin

PI = Eq. 14
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Other approached to treating undesirable outputs include ignoring them, treating them as
inputs and applying monotone decreasing transformations [39]. One such transformation is
f(W) = —W, however defining efficiency scores for negative data is not straightforward. A
similar transformation that avoids negative values is: f(W) = —W + B s. Unfortunately,
choice of  may not only affect rankings, but whether a DMU is efficient or not as well.
Another transformation is f(W) = 1/ W which is non-linear and hence even more
complicated. Methods based on transformations have the disadvantage of unexpectedly

producing adverse results. [42]

3.3. DEA STUDIES OF TURKISH HOSPITALS

The first study of Turkish hospitals using DEA is Kavuncubasi’s doctoral dissertation in 1995
where he found three quarters of Turkish hospitals to be ineffective [43].

In 1997 Ersoy et al. [44] measured efficiency levels of 573 acute general hospitals using input
oriented CCR [34] method. They found that less than 10% of hospitals were operating at the
efficient level. Their study also shows that DEA efficiency scores are consistent with

commonly used efficiency indicators.

Atilgan’s 2016 study [45] examined inpatient services of 459 acute care hospitals with a bed
capacity of at least 25 using Stochastic Frontier Analysis (SFA). His findings show that mid-
sized hospitals and hospital in less affluent regions are more efficient. The author argues that
inefficiencies on both ends of the size spectrum, may be due to patient behavior of seeking
care at the largest hospitals. This study also shows that hospitals in less developed areas are
more efficient. While no clear explanation of this phenomenon is provided, excessive
allocation of resources in more developed areas and variation in case-mix is listed as possible

causces.

In 2017 Erus and Hatipoglu [46] employed a Malmquist decomposition method to determine
the effects of the new payment scheme. Their study aggregates data on the provincial level,

because some of the data was not available at the hospital level. Their main finding is that
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although output has more than doubled between the year 2003 and 2006, most of this increase

is not due to change in efficiency.

Yildiz et al. examined 1078 general hospitals, both public and private, using Stochastic
Frontier Analysis. Their study emphasized factors of efficiency such as ownership, size, and
scope of the hospitals [47]. They found that most efficient hospitals are MoH general
hospitals, surprisingly outperforming private hospitals in urban centers, while MoH hospitals
in rural areas are the least efficient. University hospitals (both private and public) were found
to be less efficient than other hospitals. Considering university hospitals also server for the
purposes of training and research, this was expected. However, MoH teaching hospitals were

quite efficient.

In 2018 Mollahaliloglu et al. [48] studied the productivity improvement in 458 acute general
hospitals between 2001 and 2009 using DEA-based Malmquist approach method. Their
emphasis was on the effects of the Health Transformation Program initiated in 2003 and new
physician payment scheme implemented in 2005. The outputs used in this study included
reciprocal of the gross death rate as a proxy for quality of care and adjusted surgical
procedures (an aggregation of all surgical procedures using weights from the Health Services

Price list).

In 2019 Yildirim et al. [49] studied scale and technical efficiencies of 48 MoH general
teaching hospitals using the BCC [36] model. Outputs used in this study included reciprocal
of the gross death rate which is an undesirable output. They concluded that there are 15
efficient hospitals. Among the 33 inefficient hospitals; 9 hospitals are pure technically
efficient scale inefficient, 13 are scale efficient but technically inefficient, and 11 hospitals

are both pure technical and scale inefficient.

Cinaroglu’s 2019 study [50] involves two steps: First 81 provinces are clustered based on
their welfare indicators, then 688 public hospitals benchmarked within their cluster using
DEA. Using 5 groups based on the clustering, the author shows that public hospitals in
metropolitan areas have low efficiency scores and suggests that welfare dynamics should be

considered when allocating health resources.
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Also in 2019, Karahan [51] tried to determine efficiency levels of all public hospitals using
the BCC [36] model on the provincial level. Unlike most other studies, Karahan’s work
includes bed turnover rate and death rate as outputs. According to this study among 11 input
and output variables, bed turnover rate has the highest correlation with efficiency score.

Moreover, rural and urban provinces have similar levels of efficiency.

Emergency departments of 7 hospitals were analyzed by Akkan et al. in 2020 [52]. Their
study is unique in two ways; first they focused on emergency departments and they examined
the effects of seasonality by treating each season in the same hospital as a different DMU.
This manuscript also includes determination of the best DEA model alternating least-squares

algorithm (ALSCAL) and Principal Component Analysis (PCA).

A summary of these studies can be seen on table 3.1. These publications show that various
DEA methods can be used to benchmark hospitals both on an individual basis and on an

aggregated basis, as well as departments of hospitals.

In healthcare efficiency analysis, the focus should be on the outcomes of care as opposed to
levels of output [53]. If the quality or effectiveness of services provided by different
institutions are not equal, it is necessary to take these differences into account; because
simply increasing the number of services rendered such as outpatient visits, may not yield an
increase in overall health of the society. Unfortunately, all the works cited in this section
measure efficiency based only on output levels. Although methods are available to measure
health outcomes [54], most of the data to perform these analysis are not available. This study

uses risk-adjusted mortality as an indicator of quality for services rendered.
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Table 3. 1: Summary of some previous DEA studies in Turkish healthcare

Author(s) Title Year DMU Method Inputs Outputs
The Technical Efficiency of Hospital Inpatient acur S Stochastic Physicians inpatients
Emre Atilgan Care Services: An Appllc?tmn for Turkish Public 2016 hospitals Frontle-r Ancillary Medical Staff patient days
Hospitals Analysis
Non-medical staff
Beds Outpatient visits
Physician payment schemes and physician . . -
DEA-based Specialists Inpatient visits
Burcay Erus, Ozan Hatipoglu productivity:Analysis of Turkish healthcare 2017 Provinces Malmauist P P
reforms Part-time specialists Inpatient visits (case-mix adjusted)
Practitioners Surgeries
Beds Surgeries
Physicians Inpatient days
Estimating technical efficiency of Turkish Stochastic Other medical and tech. staff | ICU utilization
Mustafa S. Yildiz, Vahé Heboyan, M. Mahmud Khan hospitals: implications for hospital reform 2018 Hospitals Frontier
initiatives Analysis admininstrative staff Deliveries
ICU beds Bed utilization
Device utilization
outpatients
Saleh Mollahaliloglu, Sahin Kavuncubasi, Fikriye . acute Specialists Outpatient visits
Yilmaz, Mustafa Z. Younis,Fatih Simsek, Mustafa Impact of health sector reforms on hospital 2018 general DEA-based
4 : 4 4 ductivity in Turk Mal ist Practitioners Gross death rate (GDR
Kostak, Selami Yildirim, Emeka Nwagwu productivity in Turkey hospitals aimquis ( )
Beds Surgical procedures
beds outpatients
Comprehensive Efficiency Assessment of MoH general
Cuma Yildirim, Hakan Kacak, Selami Yildirim, Sahin Turkish Teaching Hospitals: Technical, Pure g X specialists inpatients
R . L . 2019 teaching BCC
Kavuncubasi Technical and Scale Efficiencies with Data hosital
Envelopment Analysis ospitals nurses weight adjusted surgeries
1/Ex-cases
Integrated k-means clustering with data . . . Beds inpatients
S |G | | ¢ lvsi 2019 Public input-oriented
ongul tinaroglu enve: opme.n analyl5|s hospitals CCR Physicians Outpatient visits
of public hospital efficiency
Nurses and midwives surgeries
Total Number of Beds Total patients
Number of hospitals Number of Surgeries
Using Data Envelopment Analysis to Measure Specialists inpatients
Mehmet Karahan the Technical Efficiency of Public Hospitals in 2019 Provinces BCC P P
Turkey Practitioners Bed Turnover Rate
nurses Rough Death Rate
Other Health Personnel
Can Akkan, Melis Almula Karadayi, Yeliz Ekinci, Fisun Efficiency analysis of emergency departments 2020 Emergency CCR & BCC Level of ED Number of patients
Ulengin, Nimet Uray, Elif Karaosmanoglu in metropolitan areas Departments

Number of beds

Number of Referrals
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4. ANALYSIS

As of 2009 there were 1205 hospitals of all types and in Turkey. In order to benchmark
similar hospitals with each other, it was aimed to keep the dataset as homogenous as possible
without making it too small. Firstly, hospitals that are not owned by the MoH, namely 332
private hospitals, 56 university hospitals, 42 military hospitals and 6 hospitals being operated
by municipalities” were excluded in this study. Moreover, 246 MoH hospitals were not
included, either because patient satisfaction survey was not conducted, or input/output data
were not available. In addition, specialty hospitals are removed to obtain a more homogenous
set of DMUs. Lastly, because a mortality-based quality measure is used, 75 hospitals where
no deaths were recorded are excluded, reducing the size of the dataset to 330 general hospitals

in provincial areas.

4.1 MODEL

Number of variables is 21; 6 inputs, 14 (good) outputs and 1 undesirable output. Names and

definitions of these variables are given on table 4.1.

Five of the six input variables are different types of labor, while number of beds represents
physical capital invested in a hospital. The outputs consist of number of inpatients and
outpatients as well as five variables for different types of surgeries, three variables for
different kinds of day care procedures such as dialysis and three variables for births. Unlike
some of the similar studies, inpatient days were not included as an output. There are two
reasons for this choice: firstly, inpatient days and number of inpatients are highly correlated;
more importantly, for any given patient, staying more days in the hospital means the care
received was less efficient in improving her/his health. Similarly, diagnostic services such as
x-rays or lab work is not included as inputs, because they do not improve patients’ health.

The last variable is death/inpatient ratio which is the sole undesirable output.

7 Ownership of military hospitals and municipality hospitals are now transferred to MoH.
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Table 4. 1: Input and output variables

Variable Definition

Beds Number of staffed beds

Doctors Total number of physicians i.e. specialists and
general practitioners

Nurses Total number of nurses including midwives

Other health care All other medical personnel, includes dentists,

5 providers pharmacists, medical technicians, medical
E radiological technologists, dietitians, etc.)
< Administrative Full time employed non-medical personnel,
personnel mostly in clerical roles but includes some in
technical personnel like engineers.

Support personnel Total number of workers in other support roles,
includes data entry, maintenance, security and
housekeeping etc.

Outpatients The total number of visits to outpatient clinics
and emergency rooms

Inpatients The total number of inpatients

Chemotherapy Number of chemotherapy treatments

Radiotherapy Number of radiotherapy treatments

Dialysis Number of dialysis treatments

Else Total number of other treatments (e.g., physical
therapy)

o A These represent surgeries performed in 5 levels
'g B of difficulty as classified by MoH, A being most
@ C complex (such as kidney transplant or mitral

D valve

E reconstruction) and E being the least complex

(e.g. long leg plaster)

Normal births

Total number of normal deliveries

Surgical births

Total number of surgical deliveries

Cesarean births

Total number of cesarean deliveries

D/Inpatients ratio

Number of deaths divided by total number of
inpatients (undesirable output)
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4.1.1 Summary Statistics

Table 4.2 summarizes the input variables in the dataset while appendix A has the entire

dataset. Despite all being state hospitals, size of the DMUs varies considerably. This variation

in DMU size allows the calculation of scale inefficiencies.

Table 4. 2: Summary statistics of input variables

Other health
care Administrative | Support
Doctors Nurses providers Personnel Personnel Beds
Minimum 5 22 2 4 0 25
Maximum 245 2547 201 341 714 978
Mean 50.1 160.2 23.5 56.6 140.1 158.8
St. Dev. 46.1 195.2 24.1 58.1 144.8 163.6

The hospitals in the data set can be broken down to groups according to their bed capacity.

Average inputs of each group is given on Table 4.3 which shows that all inputs increase more

or less uniformly with hospital size, with the exception of other staff (clerical and operational

workers) which tends to increase far more rapidly than hospital size, suggesting that more

bureaucracy is needed to run a larger hospital. On the other hand, patient satisfaction tends

to decrease as hospitals get larger, which may be due to a number of reasons; e. g. smaller

hospitals tend to be in smaller towns where populations are less demanding.

Table 4. 3: Break-down of inputs according to hospital size

Number

Size of Other health | Other Patient

(beds) Hospitals | Beds Doctors Nurses professionals | staff satisfaction
<50 100 37 15 54 8 49 0,917
51-100 80 72 26 83 14 95 0,903
101-200 56 144 50 143 22 186 0,895
201-300 40 248 78 242 37 309 0,881
301-400 22 340 106 292 47 460 0,851
>400 32 547 146 523 68 925 0,86
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A similar break down for output variables are given on table 4.4. As expected, all outputs
tend to increase with hospital size. However, some outputs such as number of outpatients or
day treatments (mostly dialysis but includes radiotherapy and chemotherapy as well) tend to
increase less than the increase in the number of beds, while outputs such as number of
inpatients or surgeries tend to increase at a greater rate than number of beds, suggesting larger
hospitals tend to face a more complex case mix.

Table 4. 4: Break-down of inputs according to hospital size

Size Day Other Births

(beds) | Inpatients | Outpatients | treatments | treatments | Surgeries | Normal | Surgical | Cesarian | D/Inpatient
<50 1409 115253 470 1372 805 108 18 38 0,0071
51-100 3326 204355 1002 2067 1943 301 44 152 0,0061
101-200 7576 355848 1967 8445 5458 485 82 363 0,0072
201-300 12119 527679 2106 4328 9127 645 30 547 0,0135
301-400 16712 679252 3629 10390 12902 852 42 677 0,013
2400 25328 876454 4704 17720 20859 827 41 887 0,0191

This point can be seen more clearly on a breakdown of surgical operations by their
complexity. MoH classifies surgical procedures to 5 categories, from A (most complex such
as tumor excision or liver transplant to E (least complex such as removal of debris from soft
tissue laceration). As it can be seen on table 4.5, as hospitals get larger, share of major
surgeries gets larger as well.

Table 4. 5: Average number of surgery types on different sizes of hospitals

Size (beds) | A B C D E

<50 5(0,6%) 64 (8,0%) 157 (19,5%) | 194 (24,1%) | 385 (47,8%)

51-100 45 (2,3%) 197 (10,1%) | 512 (26,4%) | 512 (26,4%) | 677 (34,8%)

1382 1305 2041

101-200 91 (1,7%) 639 (11,7%) | (25,3%) (23,9%) (37,4%)
1266 2209 2178 3307

201-300 167 (1,8%) | (13,9%) (24,2%) (23,9%) (36,2%)
1942 3239 2612 4728

301-400 381 (3,0%) | (15,1%) (25,1%) (20,2%) (36,6%)
3203 5173 4907 6882

>400 694 (3,3%) | (15,4%) (24,8%) (23,5%) (33,0%)
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4.1.2 Inpatient Satisfaction Survey
As mentioned in Chapter 2, MoH uses a performance-based payment system which uses,

among other metrics, Inpatient Services Evaluation Survey to determine the performance of
a hospital. This survey is conducted annually by the MoH and its 2009 results are used in this
study as a measure of quality. The survey consists of 39 questions, in 9 categories. Categories,
number of questions in each category and total points in each category are summarized on
Table 4.6

Table 4. 6: Categories of questions on the inpatient satisfaction survey

Number of

Category questions | Points

Demographics 8 0
Admission 3 8
Facilities 5 16
Physicians 3 8
Nurses 4 11
Medical care 6 21
Discharge 2 6
General evaluation 4 18
Other 4 12
Total 39 100

Questions in the survey have varying weights from 2 to 6 (with the exception of demographic
questions which have no effect on the survey result). They also vary in number of possible
answers, for example: Question 31 “Were you given a phone number to contact the clinic
you were treated?”” has only two possible answers; “yes” (3 points) and “no” (0 points), on
the other hand Question 34 “In general, how would (x,y)you rate the treatment you
received?” has five possible answers; “perfect” (5 points), “very good” (4 points), “good” (2

points), “average” (1 point) and “poor” (0 points).

4.2 EFFICIENCY ESTIMATES

Using the directional distance model discussed in chapter 3; Constant Returns to Scale

(CRS), Variable Returns to Scale (VRS)-strong and VRS-weak inefficiencies are calculated
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using three different direction vectors: the DMU itself (x,y), average of DMUs (%, y), and
the unit vector. The difference between the CRS and VRS-strong inefficiencies yields the
scale inefficiency. Similarly, subtracting the VRS-weak inefficiency from VRS-strong

inefficiency yields congestion inefficiency.

4.2.1. Decomposition of Inefficiencies
Inefficiency estimates using g = (x,y) are given on Appendix B and summary table of

results are given on Table 4.7. Table 4.8 and Table 4.9 summarize the results using (X, y)
and the unit vector (1,1), respectively.

When interpreting these results, the choice of the direction vector must be kept in mind. For
example, on Table 4.7 it looks like all types of inefficiencies tend to decrease as hospital size
increases. However, this is misleading, because the inefficiency scores are given as a fraction
of the DMU’s input and output levels. The opposite is true for Table 4.8, inefficiencies seem
to increase with hospital size, because the scores are given as a fraction of the average input

and output level.

Table 4. 7: Inefficiency estimates using g = (x,y)

Size Class # of VRS- VRS- .
(beds) Hospitals CRS strong weak Scale Congestion
# efficient 136 200 222 136 263
<=50 100 0,092 0,025 0,013 0,066 0,0123
51-100 80 0,071 0,051 0,042 0,02 0,0092
101-200 56 0,044 0,037 0,034 0,006 0,0037
201-300 40 0,045 0,033 0,031 0,012 0,0016
301-400 22 0,05 0,033 0,028 0,017 0,0054
401+ 32 0,038 0,015 0,012 0,023 0,0026
Overall 0,065 | 0,034 0,027 | 0,031 0,007
Average

Overall SD 0,084 0,061 0,057 0,055 0,022
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Table 4. 8: Inefficiency estimates using g = (X, y)

Size Class # of VRS- VRS- )
(beds) Hospitals CRS Strong weak Scale Congestion
# efficient 136 200 222 136 264
<=50 100 0,017 0,006 0,003 0,012 0,0028
51-100 &80 0,025 0,019 0,015 0,006 0,0039
101-200 56 0,031 0,027 0,024 0,004 0,0031
201-300 40 0,061 0,041 0,038 0,02 0,0022
301-400 22 0,099 0,061 0,049 0,038 0,012
401+ 32 0,102 0,035 0,028 0,067 0,007
Overal 0,041 | 0,023 0,019 | 0,017 0,004
Average
Overall SD 0,071 0,052 0,049 0,04 0,018
Table 4. 9: Inefficiency estimates using g = (1,1)
Size Class # of VRS- VRS- )
(beds) Hospitals G strong weak a1 Congestion
# efficient 121 190 213 119 191
<=50 100 1,81 0,656 0,001 1,153 0,655
51-100 &0 2,524 1,904 0,003 0,62 1,901
101-200 56 2,69 2,319 0,003 0,371 2,316
201-300 40 5,384 4,381 0,006 1,003 4,375
301-400 22 8,494 5,795 0,003 2,699 5,792
401+ 32 7,987 3,224 0,003 4,763 3,221
Overall 3,61 | 2,284 0,003 | 1,326 2,281
Average
Overall SD 6,019 4,845 0,006 2,946 4,842

Using both (x, y) and (%, y) vectors, same 136 hospitals are found to be CRS efficient, further

64 are found to be VRS efficient.

Using the unit vector, the number of CRS efficient hospitals decreases by 15 to 121, while

the number of VRS efficient hospitals decreases by 10 to 190. It is noteworthy that set of

efficient hospitals using the unit vector is a subset of efficient hospitals using (x, y) or (X, y)

vectors, showing that at least in this application, unit vector is a more exacting method.
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Regardless of the chosen direction vector, scale inefficiency seems to have a U shaped curve.
Implying most efficient scale of production is 101-200 bed range. Similar findings were
reported in Atilgan’s 2016 study [45]. While it is easy to assume that smaller hospitals are
not operating at an efficient scale, larger hospitals might be appearing inefficient, because

they are facing a more complex case mix as explained previously.

4.2.2 Analysis of Inefficient Hospitals

Other inefficiency scores decrease when moving from the second largest (301-400) to largest
(>400) category. In particular, lower congestion scores are noteworthy. Assuming the largest
hospitals have more varied specialists and more sophisticated equipment to handle complex
cases referred to them, we can conclude that these hospitals have more diverse resources as
opposed to having more of the same. This is consistent with the assumption that congestion
1s a mix problem.

Moreover, using the unit vector, VRS-weak inefficiency scores tend to be much smaller than
the VSR-strong inefficiencies, showing high levels of congestion. Considering values of
mortality are several orders of magnitude smaller than values of other inputs and outputs,
forcing to use natural units is more likely to have caused incompatibilities in the input/output
bundle.

The model used in this study is first used to measure environmental performance of fossil-
fuel-fired electric utilities [55]. In the environmental economics setting, undesirable output
is pollution and congestion measures the cost of pollution reduction. In this study, which is
in a healthcare setting, undesirable output is mortality. Congested hospitals are the ones that
have difficulty in coping the weak disposability assumption, and these will be the ones that
cannot provide adequate quality of service.

It is expected that congested hospitals are the ones that fail to deliver expected level of service
and have low scores on the inpatient satisfaction survey. In order to test this hypothesis,
correlations between the congestion scores and patient satisfaction levels were calculated for
hospitals with non-zero congestion inefficiency scores. Results for both simple correlation

and rank correlation are given on Table 4.10. All correlation coefficients are negative and

29



significant, indicating hospitals with congestion have low inpatient satisfaction levels as

predicted.

Table 4. 10: Correlations between congestion scores and inpatient satisfaction levels

# of Congested | Simple t-value Rank tvalue

Hospitals Correlation Correlation vald
(x,y) 67 -0,24 -1,95 -0,19 -1,58
(x,y) 66 -0,22 -1,81 -0,33 -2,76
(1,1 139 -0,24 -2,89 -0,21 -2,53

Let’s denote VRS-Strong projection to the efficient frontier as S and VRS-Weak projection
as W. The difference between these two (S — W) will give us congestion which can be
thought of having two components; the reduction in mortality and the “price” of that
reduction, or how much input increases or reduction in desirable outputs is necessary to
obtain that reduction.

Note that if VRS-strong optimum may occur on the horizontal (or vertical) part of the
mortality axis. In such a case, calculated congestion score will be zero although the DMU is
actually congested. There are 4 hospitals that fall into this category using (X,y) and 6

hospital when using either (x,y) or (1,1) (same four as (X, y) plus two additional).

4.3 CONGESTION AND ITS DETERMINANTS

As previously mentioned, the difference between the strong vs. weak disposability
assumption is that under strong disposability undesirable outputs can be freely reduced like
other outputs, while under weak disposability removal of bad outputs requires reducing other
outputs as well and/or use of additional resources (inputs). The mathematical model of the
strong disposability model has “greater than or equal to” constraint(s) for bad outputs, while
weak disposability model has the same constraint(s) as an equality. For some DMUs,
“greater than or equal to” constraint in the VRS-S will be at the equilibrium and these will
have zero congestion scores. However, for others the equality constraint in the VRS-W model

would force the DMU to trade-off.
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For these hospitals, we can decompose the (S — W) vector into two parts: a positive mortality
(undesirable output) component and the rest which indicates the cost of attaining the
reduction in mortality. It’s natural to expect that this second component is non-negative
because it is what we are giving up to reduce mortality. In other words; because weak
disposability is a more stringent assumption, hence it is expected that under that assumption
inputs would be less, and outputs would be more, i.e. (Sy > Wy) and (S, < W,). However,
it is possible that under weak disposability some inputs decrease and/or some outputs
increase. In that case second component of the (S — W) vector will have some negative
terms. In fact, examination of our data show that while the (S — W) vector is entirely non-

negative for only 25 hospitals, it includes both positive and negative terms for the rest.

4.3.1 Types of Congestion
These 25 hospitals that require increase across the board increase in inputs and/or reduction

of outputs to achieve the mortality reduction prescribed by the model. We can assume these
hospitals are operating at full capacity under the strong disposability assumption and
mortality reduction (i.e. moving from strong to weak disposability) requires additional
resources or giving up some productivity.

The majority of hospitals® with congestion have at least one negative component in their
(§ — W) vector, meaning mortality reduction can be accompanied by reduction of at least
one input and/or expansion of at least one output. Former means cost of mortality reduction
is additional outputs, while the later means additional inputs are causing an increase in
mortality. Both of these can be interpreted as negative marginal productivity.

It is important to distinguish between two types of congestion: namely capacity constrained
DMUs which require reduction of outputs and increase in inputs to increase quality of care,
and negative marginal productivity DMUs which can reduce mortality while simultaneously
increasing some outputs and/or decreasing some inputs. The former is likely caused by
overstretching resources, i.e. the hospital is operating at a level where quality of care is being

sacrificed, while the later is caused by having wrong mix of inputs or outputs.

8 48 under (x,y) 120 under (1,1) and 45 (¥, ¥)
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4.3.1 Migration and Congestion
To investigate the causes of these two different types of congestion, population change
between years 2007 and 2010 of the two groups were analyzed and the results are presented

on table 4.11.

Table 4. 11: Congestion types and population change during 2007-2010

Mean Variation of
Direction population | population

vector Congestion type N increase increse Z value

capacity constrained 25 -0,01 0,02

(x,y) | negative marginal productivity 48 0,06 0,02

capacity constrained 25 -0,01 0,02

(¥,¥) | negative marginal productivity 45 0,07 0,02

capacity constrained 25 -0,01 0,02

(1,1) negative marginal productivity 129 0,08 0,02

Considering the average population increase between years 2007-2010 is 3,8% [7], capacity
constrained hospitals tend to be in provinces where people are emigrating from and negative
marginal productivity hospitals tend to be in provinces where people are immigrating to. One
possible explanation for this is, provinces with negative population increase cannot retain
healthcare workers and are chronically understaffed, hence they cannot deliver demanded
healthcare services at desired levels of quality.

On the other hand, negative marginal productivity in provinces people are immigrating to
suggests that wrong case of inputs is utilized in these provinces. This highlights difficulties
of allocating resources when demand is rapidly increasing.

Migration in Turkey is mostly from rural to urban areas; hence it can be argued that capacity
constrained hospitals are mostly in rural areas, while negative marginal productivity hospitals
are in urban areas. As mentioned on chapter, 3 Yildiz et al [47] reported that public hospitals
in urban areas are most efficient. On the other hand, Cinaroglu’s [50] study claims

metropolitan public hospitals have low efficiency levels. This study shows the urban rural
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dichotomy is the existence of two different types of inefficiency, not hospitals in one setting

being more efficient than the other.

4.4 ENDOGENOUSLY DETERMINED DIRECTION VECTORS

As previous discussion shows, choice of direction vector is a factor in the efficiency scores.
In addition to the three direction vectors discussed earlier, the following can also be used
[56]:

e Outputs or inputs only, i.e., (0,y) or (x,0)

e A vector determined by policy directive or derived from social welfare function

e Endogenously determined ( 9 gy) to minimize the distance to the efficient frontier.
Figure 4.1 shows these vectors. Solid black arrows are (0, y) and (x, 0) respectively, dashed
black arrow is (x,y) and the red arrow is the endogenously determined shortest distance to

the efficient frontier.

Figure 4. 1: Direction vectors
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Considering all 330 hospitals in our dataset are owned and operated by the MoH, determining
the optimal vector to the efficient frontier can have important policy implications. Resource
allocation problem of MoH actually has two parts; it has to determine the aggregate level of
inputs and it has to distribute these inputs among different hospitals. Determining the shortest
distances to the efficient frontier and aggregating these vectors can provide policy guidelines
on the aggregate level, particularly for inputs.

Fare et al. [57] suggest the following method to determine the optimal directional vector.

By _ B,

Letﬂ=_= —rr andg1+g2+---=1 Eq.55
91 92

Once fs are calculated, the optimal directional vector g can be determined by using the
following:

BB
ﬁ*1+:8*2+"" 2 ﬁ*1+,8*2+”"”.

91 etc. Eq. 66

4.4.1 Data Normalization

It should be noted that this method assumes each unit of input or output has the same distance.
In a case where each variable has the same weight, this might be valid; however, in this study
the values of most input variables are 2 or 3 orders of magnitude smaller than the output with
the largest values (outpatients), and 3 orders of magnitude larger than the (undesirable) output
with the smallest values (D/I ratio). To address this issue, all variables are normalized by
dividing the average value for that variable. For example, average number of nurses is 160
in the dataset, hence the nurse variable of a DMU with 120 nurses is replaced with
120/160 = 0.75.

4.4.2 Results of the Endogenously Determined Direction Vector Model

Results using the endogenously determined direction vectors, along with other direction
vectors is given on Appendix C. Under the assumption of weak disposability, the results are

very similar to the results obtained using the average vector (i, y): 135 of the 330 hospitals
are found to be efficient, and all of these 135 are among the 136 found efficient using (i, y7)°.

[’s obtained with these two methods are highly correlated a correlation coefficient of 0.878.

° The DMU that is not efficient using the endogenous vector is Antalya Kas State Hospital
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Correlations of the 5’s obtained using endogenous vectors and previously discussed methods

is given o Table 4.12

Table 4. 12: Correlations of ’s obtained using different directional vectors

(x,y) (x,y) (1,1 Endogenous

(x,7) 1,000 0,485 0,481 0,384
(x,y) 0,485 1,000 0,949 0,878
(1,1) 0,481 0,949 1,000 0,853
Endogenous 0,384 0,878 0,853 1,000

Summary statistics of the 195 optimized direction vectors are given on table 4.13.
Radiotherapy and chemotherapy are most frequently seen variables in addition to having the
highest average. Indicating many hospitals have excess capacity to provide additional
services of these types. However, it should be noted that having some excess capacity in
geographically remote areas might be preferred over ambulating patients to other locations.
Relatively high amount of output expansion is also ascribed for births (in particular, non-
caesarian births) and major surgeries. Again, these are procedures where having some excess
capacity might be preferred over not having enough at a geographical location.
Endogenously determined distance vectors are ascribing an input reduction of 0,9% and
output expansion of 6,9% on average. This is consistent with the actual expansion of the
Turkish healthcare system: Between years 2010 and 2019 total number of outpatient visits
increased by 50,8% (from 539M to 813M) while number of inpatient stays increased by
%31,4 (10,5M to 13,8M) on the other hand, number of physicians has increased only by
18,6% (from 135616 to 160810) [21]. Considering the increase and ageing of the population
during these years, it is natural assume that MoH has never sought to reduce inputs.

It should also be noted that doctors variable has the lowest average and is second least
frequent; indicating reduction of doctors is almost never recommended, which is consistent

with the chronic shortage of physicians in Turkey.
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Table 4. 13: Summary statistics of the optimized direction vectors

Variable Occurrences Average

Beds 157 0,0115
Doctors 84 0,004
Nurses 161 0,011
Other HC professionals 85 0,0079
Administrative 136 0,0155
Support 90 0,0037
Inpatients 126 0,0054
Outpatients 66 0,0027
Chemotherapy 190 0,1242
Radiotherapy 184 0,4513
Dialysis 145 0,0208
Else 143 0,0259
A 172 0,0763
B 132 0,0072
C 140 0,0075
D 144 0,0109
E 124 0,0119
Normal Births 181 0,0654
Surgical Births 181 0,0761
Cesarean 144 0,0169
D_Inp_Ratio 120 0,044

4.4.2 Endogenously Determined Direction Vectors and Inpatient Satisfaction
Further insight can be gained by examining the correlation between the patient satisfaction
and components of the distance vectors. Table 4.14 gives the correlation and corresponding

t-value.
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Table 4. 14: Correlation between endogenous vector components and inpatient satisfaction

Variable component of Correlation with

endogenous vector patient satisfaction | t-value

Beds 0,0423 0,591
Doctors -0,0341 -0,476
Nurses 0,0089 0,125
Other HC professionals 0,0201 0,281
Administrative 0,0231 0,322
Support -0,0832 -1,166
Inpatients -0,2111 -3,015
Outpatients -0,0960 -1,347
Chemotherapy 0,0262 0,365
Radiotherapy -0,0349 -0,487
Dialysis -0,1354 -1,909
Else 0,0388 0,542
A 0,0939 1,317
B 0,0556 0,778
C -0,0303 -0,424
D -0,1789 -2,539
E -0,0586 -0,820
Normal Births -0,0210 -0,293
Surgical Births -0,0227 -0,317
Cesarean -0,0718 -1,005
D_Inp_Ratio 0,1063 1,493

Although most of these correlations can be considered insignificant, some insight can be
gained from them. If a variable’s component is positively correlated with inpatient
satisfaction scores, it means that DMU’s with high inpatient satisfaction is expected to
improve a lot in on that variable. Conversely, if there is a negative correlation, that means
hospitals with high inpatient satisfaction tend to do already good and are expected to improve
less when compared to other variables.

Among the inputs, support staff component of the direction vector has the highest (negative)
correlation with inpatient satisfaction, suggesting that having too many support staff is

correlated with high satisfaction levels. Considering the survey includes questions whether
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the air conditioning was working, or general cleanliness/hygiene level was acceptable, this
is hardly surprising.

Among the outputs, patient satisfaction is negatively correlated with minor surgeries
components and positively correlated with major surgeries components. This indicates that
hospitals that have a less complex surgical case mix is expected to have lower inpatient
satisfaction. A possible explanation for this observation is hospitals with surgical teams that
can routinely perform major surgeries provide better care and have higher inpatient
satisfaction levels.

Both inpatient and outpatient components are negatively correlated with the survey scores.
Implying that hospitals with high patient satisfaction levels tend to have little room to
improve on these variables. This suggests that hospitals with higher patient satisfaction
should be looking to improve other areas.

On the other hand, patient satisfaction is positively correlated with death to inpatient ratio
component; in other words, hospitals with excess mortality tend to get low scores on the
survey. This supports the argument that lack of quality in the services rendered can be

observed on both mortality levels and inpatient satisfaction surveys.
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5. CONCLUSIONS

330 general hospitals operated by the Ministry of Health were analyzed using a DEA model
that includes a mortality-based variable as an undesirable output, performance measurements
were conducted to provide insights for the policy makers. After calculating CRS, VRS-
Strong and VRS-Weak efficiency scores; technical, scale and congestion components of the

inefficiencies were determined.

Inclusion of the undesirable output in the DEA model in addition to the inpatient satisfaction

surveys allows benchmarking of hospitals without disregard of quality of care.

Congested hospitals are the ones that should reduce death to inpatient ratio in addition to
some form of input reduction and/or output expansion. It was demonstrated that such
hospitals can be classified into two categories: capacity constrained hospitals that are
working at the limit of strong disposability assumption and negative marginal productivity

hospitals which can reduce mortality and input usage simultaneously.

Moreover, use of endogenous direction vectors that optimize for the shortest distance to the
efficient frontier allows us to make policy recommendations on the aggregate level. It was
demonstrated that the entire hospital system should aim more for output expansion than input

reduction.

In the future, similar analysis can be performed on other types of hospitals. Moreover,
depending on the availability of data, different components of inpatient satisfaction can be

analyzed to determine their effects on efficiency.
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APPENDIX A:

DATASET

2 Do Nu | SH S S Satis Inpa | Outp Chem Radio | Dia Els Norm Surgic | Ces D_In
Hospital Name d cto rse | P_ W|O facti tien atien | othera thera lysi o A B C D E al al are p_Ra
s rs s DP C P on ts ts py py s Births Births an tio
1
ADANA CEYHAN DEVLET 24 11.8 | 759.0 4.0 76 | 19 | 1.6 | 3.1
HASTANESI g 68 | 155 32 | 45 4 0,86 87 00 0 0 18 0 0 77| g7 | 7 0 1.175 0 0,003
ADANA CUKUROVA DEVLET 6 28 | 51 266 | 8940 22 | W L5 598357 0,018
HASTANES] 8 157 | 483 | 106 ; a 0,76 68 35 3.884 0 16 362 220 517 49 | 05 | 79 0 0 0 4
3 1| a7 203 | 9107 2o 3] ss |50 7s
ADANA DEVLET HASTANESI } 133 | 312 80 4 3 0,73 71 18 0 0 0 814 P 161 a5l s 0 0 0 0,009
ADANA KARAISALI DEVLET 2 71.03 2.2 0,001
HASTANESI 5 16 45 2| 15| 14 0,82 | 548 8 0 0 0 25 0 0 0 0 4 16 4 0 8
1
ADANA KOZAN DEVLET 14 8.71 | 290.3 4.1 66 | 1.7 | 22 1.09 | 0,000
HASTANESI 47t 43 | 171 27 | 51 9 0,93 s 7 0 0 59 0 0] 75 05 5 58 860 4 s 5
ADANA TUFANBEYLi DEVLET 2 69.05 0,001
HASTANES| p 12 39 2 8| 19 0,94 | 786 5 22 0 0 0 0 0 4 0 40 111 0 4 3
AFYONKARAHISAR DEVLET 4 19 | 38 17.1 | 870 84 | 10 | 49 1 & 4 1s 0,024
HASTANES] 0 145 | 410 44 5 9 0,96 e 155 4 0 79 p o o867 54| 0 0 0 5
0 7 1 6
. . 1
AFYONKARAHISAR DINAR DEVLET 3.52 | 170. 2.2 32 | 21 | 53 0,002
HASTANES] 8 27 | 109 2 | 17 | 86 0,99 7 <55 0 0 24 0 0| 43 P 3 p 214 0 206 g
AFYONKARAHISAR DR.HALIL
iBRAHIM OZSOY BOLVADIN z 24 84 9] 35| 65 0,95 4'3 0 2522; 0 0 0 0 30 306 528 217 381 381 14 267 O’OO;
DEVLET HASTANESI
AFYONKARAHISAR EMIRDAG 7 2.97 134, 1.6 16 | 23 | 30 0,002
DEVLET HASTANESI 0 16 3 S| 3 0,82 1 283 0 0 83 99 016t 2 2 7 65 3 83 7
- 1
AFYONKARAHISAR SANDIKLI 5.18 | 299. 15 32| 55| 94| 18 0,003
DEVLET HASTANES] g 35 | 112 22| 39| 9 0,96 5 397 90 0 9 0 2 1 p p 03 359 10 148 5
1 14 10.0 | 495.0 a8 | 4 20| L ls0]26] 538
AGRI DEVLET HASTANESI g 102 | 226 30 | 87 s 0,85 o1 08 0 0 67 756 0 5: 63 | 87 | 00 0 0 0 0,005
AGRI DiYADIN DEVLET HASTANESI g 14 50 7 71 12 0,8 1'(;1 94605 0 0 413 27 0 0 281 0 0 416 25 0 O’OO;
AGRI DR.YASAR ERYILMAZ 8 10 7.57 | 322.7 73 2115121 82 0,000
DOGUBEYAZIT DEVLET HASTANESI 0 42| 131 212 5 0,77 9 37 0 0 20 4 T 82 | 64 1 1831 4 289 5
AGRI ELESKIRT DEVLET HASTANESI (3) 9| es 2| 2| 27| o9 | 412 90%68 0 0 306 275 ololofl o] of 2n 0 0 O'OO;
AMASYA GUMUSHACIKOY DEVLET 4 1.18 | 119.9 96 0,023
HASTANES| p 14 70 8| 17 | 43 0,88 5 76 15 0 0 0 1 9 87 | 70 p 30 0 27 .
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e 4 I P I Y e O P - P Y Y Y Y P e P
ﬁzgﬁ:ﬁEBSiEYPAZARl DEVLET g 3 129 2 37 26 0,83 3;‘7 2%525 0 62 0 11 220 486 526 258 375 6 79 0,00;
s [ o] s [ e e P o | e D e L
ﬁzgﬁ:ﬁEGSioLBA& HASVAK DEVLET Z 55 81 20 16 1421 0,95 2194 26224 0 0 2737 200 ét)z 738 18;) 1)71 269 6 166 0,00Z
ﬁz§¢:£E§|i2|LCAHAMAM DEVLET 2 26 75 24 30 50 0,96 2;)4 13222 0 13.; })g 34 164 413 ‘f 585 18 6 31 0,002
B e LHAN DEVLET S | o 4| 22| ss o9 [ MO L1%05 L o o fools|V|H|F| 2 2 8 | o01
A n POLATL BUATEPE 2 79 [ 206 | suf7a| 32| o6 | 56|24 a 66 | o | isé ol Il I IRTER I (3 YN
s ] e e L L R R e
ANTALYA ALANYA DEVLET B IR I P e A B e A A T RN R P
QZ;?AL'Y\‘AESAiTATURK DEVLET § 194 429 141 12 42 0,77 2;81 #zi# 0 :;f 212‘. 764 %5 4}7; zg zg 1.672 17 254 0,011
e Eal VIRE DEVLET o o ss| 7| 13|2a| os|s0|BF| 0 Ul o] 4 0 5 0'003
:Z;?AL'Y\‘AESEiLMALl DEVLET (5) 19 55 14 18 37 0,82 l;g 12;2 0 388 522 0 34 Zf 318 129 81 0 122 0,00;
:/r\:x:\'(\‘/:;iNiKE DEVLET é 35 9 2 | 17 1(3) 0,87 7.:6 2229.7 0 457 19.: By 281 122 589 142 101 267 713 0'00451
:Z;?AL'Y\‘AESGiAZiPASA DEVLET g 26 26 18 23 57 0,92 252 1513.5 0 22.3 363 4 189 796 3‘:‘ 2;1 171 0 403 O,OOZ
ANTALYA KAS DEVLET HASTANESI g 7 53 3 6 16 0,96 595 58512 0 0 0 2 7 112 207 591 78 0 74 O’OZS
ATt KEMER DEVLET 2 e s3| || se| oo | MM o o [ o T TS » 13 | s6 0'003
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:Z;?AL'Y\‘AES'\iﬂANAVGAT DEVLET é 75 208 33 45 lg 0,82 ]§66 ()572.1 0 f).sg 1‘572. 98 919 _’;86 18; }75 920 0 1578 0,003
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:/F:;\‘I{LNNi:ivsAT DEVLET 0| 12| e ofas| 7| oo8 128 88(‘;)7 0 0 2213 o | 2|67 | 88|57 808 14 0 0 O'Oli
:2;\4;”&;5“5” DELEl o| 18| es| 1|as| | o9 | oo || o 0 o [ o s s | Y| 4 0 13 0'02‘2‘
ot I B 0 B B d B I ol B O - - I B = O O
AYDIN GINE DEVLET HASTANESI 2 25 73 12 | 18 | 64 0,97 4'77 o 1%2'3 0 0 0 0 2 ‘g) 424 650 986 77 2 72 O’OO;
AYDIN DEVLET HASTANESI 2 173 [ so8 | sa | 2| 83| o8| 327|393 [ 0 0 2:()). 65 ; 16733 13?; 3304 | 106 | 13| 0028

6 0 1 77 98 s 5 s |47 97 |5 2 7
AYDIN DiDiM DEVLET HASTANESI (5) 20 66 25 | 19 | 64 0,96 2'612 1355'0 0 0 293 %: 12 | 66 371 438 768 221 2 115 0’00§
QZE'T'\LEE;MENGK DEVLET g 15 34 16 | 10| 26 0,92 | 920 96691 0 0 0 19'24 0| 11 140 271 527 0 0 0 O'Ooi
AVDIN KUSADASI DEVLET ol s | su|o| ow[3P]20] o [ o [R2T 0 [aal{2][B]5] 20 [ o [0 |00
AYDIN NAZILLI DEVLET HASTANESI § 120 | 281 54 1§ 42 0,86 1;)(.)2 8319'8 336 0 259 1252 352 5171 3175 1)73 ‘;‘39 1.101 26 1‘:7 0’03(3)
koo P BTN RS Y I8 B I il B O I IO R B B B T T e
ket K BT EEY P Bl I BTN - 0 N O 0 B e 0 0 3 S I O e
E/A_\I;I_ll—f;iSSiAYVALIK DEVLET (21) a3 | 133 58 | 24 1; 0,85 422 2;27 0 0 397 0 3 113 781 201 987 137 3 230 o,mi
m;:(:;i:s?mwic DEVLET 2 17 57 1] 15| 37 0,96 1;3 13?8 0 0 :; ?1.35 36 | 30 25 323 258 4 0 , 0,012
a/A_\;I_:(:;i:S:BURHANiYE DEVLET é 35 | 119 20 | 38| o1 0,03 782 2(5)34 0 0 g 0 154 165 634 371 351 27 14 279 0'01431
BALIKESIR DEVLET HASTANESI (?) 118 | 445 60 | 86 41 0,93 25889 8320 1072 3838 g{; 95'(‘)’ 260 ﬁ gz ;2 22 1240 33 2}4 0’02;
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BALIKESIR EDREMIT DEVLET 23 133 | 5709 14 | 8.1 1532|251 15 114 | 0,023
HASTANES| g [E ESZA B L IV I TR Y so [ 32 |8 3]s | 7| 7| &3 0 2 1
BALIKESIR ERDEK NEYYIRE SITKI 2 1063 0,006
DEVLET HASTANESI 3 12 49 9| 11| 33 09 | 165 b 0 0 0 0 0 0 0 0 1 0 0 1
BALIKESIR GONEN DEVLET 9 11 534 3184 38 28 [ 14|35 78 | 68 19 0,050
HASTANES| I s I A Y R B 04 0 B so|o|s || a]s | 2 8 316 9
BALIKESIR HAVRAN DEVLET 2 8758 0,038
HASTANES| 3 10 27 3| 10| 19 0,99 | 856 5 0 0 0 0 0 0 0 0 0 0 0 e
BALIKESIR IVRINDI DEVLET 3 116 7053 79
HASTANESI 6 12 37 4 6| 23 0,97 E S 0 p 0 0 0 0 0 0 0 0 0 0,006
BALIKESIR MANYAS DEVLET 5 164 | 8539 33 | 17 0,005
HASTANES| p 12 41 5 6| 53 0,95 . - 0 0 1 0|34 ]| 74 0 3 8 0 7 :
BALIKESIR SINDIRGI DEVLET 7 165 1064 21 | 4.2 171272 | 11 0,008
HASTANESI 5 13 41 S22 % 0,84 1 55 0 65 11 3 9 8 0 4 32 2 » 5
BALIKESIR SUSURLUK DEVLET 6 119 | 1438 5.6 17 | 30 | 10 0,005
HASTANES| p 15 65 18| 12| 36 0,91 9 i 0 0 97 1 9 0 3 3 4 0 17 8
3 1.
) 27 10.1 | 459.2 2.6 | 49 202115 0,040
BARTIN DEVLET HASTANESI 8 71 | 210 31 | 79 3 0,84 pt 36 267 0 o8 5 735 s | 79 | & 0 0 0 9
i 4 2.
BATMAN BOLGE DEVLET 12 | 43 122 | 560.1 1.7 | 1.4 | 38 42 | 88 | 88 0,005
HASTANES| (7) 01262 14 5 [, [ 087 [ g6 | T3 269 50 | 88 | 4 96" ss | 43 | 76 0 0 0 9
PR — 1
BILECIK BOZUYUK DEVLET 8.07 | 236.2 1.6 40 | 27| 16| 1.8 0,004
HASTANES] 3 50 | 141 21 | s1 | 92 0,86 ) 15 0 o1 0 B 5| 6| ss 343 3 350 3
1
R ) 13 6.74 | 285.4 6.2 | 9.3 84 | 1.7 ] 1.7 | 82
BILECIK DEVLET HASTANESI é 60 | 167 18 | 68 s 0,82 4 o 0 25 so | 31 1 4 | ss | 20 297 5 446 | 0,016
3 19 21 143 | 4588 16 | L 20 ]34 ] 61 0,008
BINGOL DEVLET HASTANESI g 75 | 245 30 5 7 0,87 <0 1 34 3 375 84 459 oa | 19 0 0 0 0 )
i ’ 5 1.46 | 106.5 98 | 1.0 10 0,000
BITLIS AHLAT DEVLET HASTANESI p 14 68 10 | 32| 32 0,76 ) 65 0 o P 0 1 N 2 72 98 77 60 ;
1 1.
- ) 12 13.6 | 339.4 54 | 20 2.1 | 28| 27 0,016
BITLIS DEVLET HASTANESI 2 68 | 149 32 | 62 7 0,77 ) 75 0 1E3 5 305 2o | 53| ss 410 516 371 ;
2 1.
BITLIS TATVAN DEVLET HASTANESI 7 58 | 208 27 11016 0,91 217 4857 0 0 0 19 41 10 0 0 1.276 476 110 0,003
9 8 5 13 27 6 ) 29 2
1
BOLU GEREDE DEVLET HASTANESI 0 19 64 10 | 35 | 84 0,89 278 | 126.1 0 0 Lol g | 7] 2] 9 25 53 10 0,001
0 3 88 16 3 5 4
BOLU iZZET BAYSAL DEVLET 4 12 | 36 11.0 | 4555 26 (1) 3 go | 90| 78 0,029
HASTANESI 0 95 | 300 53 o 3 0,81 <5 13 218 0 21232310355 0 0 0 a
4 8 7 4
2
BURDUR BUCAK DEVLET 16 13.4 | 364.4 6.1 108 [ 18]22] 1.0 0,012
HASTANES| 2 46| 170 [ 31170 ) T [ 085 et ] o 0 o7 | o s |oo]|or |3 ]| # 0 ] 770 2
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3 1.
) 23 15.1 | 663.0 56 | 7.3 | 41 20| 21| 88 0,012
BURDUR DEVLET HASTANESI g 70 | 245 22 | 97 5 0,8 ) ” 66 13 65 4 380 @ | s | 5 531 0 808 5
; 5 17. | 1. | 4 8. 6.
BURSA CEKIRGE DEVLET 23 | 53 36.6 | 995. 9.6 4.7 2.2 | 0,022
HASTANES| 2 200 | 532 | 201 o 5 0,83 38 ad 0 88 59 | 2835|079 | o | 1908 9 a 8
5 0 1 3 5 5
BURSA DEVLET HASTANESI g 239 | 643 85 | 93 7 0,81 Bo | g 0 78 0 324 154 96l 3l 0 0 0 0,033
8 4 ’ 85 ## 14 5 S IE N R K 4
' - 1
BURSA GEMLIK MUAMMER AGIM 17 7.54 | 393.4 66 46 46 | 2.1 | 12| 40 0,010
DEVLET HASTANES| é 31165 2572 g 093] g 79 0 s o s3] # 2| o0l 7
s 3 1.
BURSA INEGOL DEVLET 28 17.1 | 641.4 26 21 30| 18] 1.8 1.28 | 0,012
HASTANES| g 791 25 4086 | | 076 Ly gy 0 1| 9o 670 0| ss | 2| B 7 6
i N 9 3.64 | 137.1 1931 47| 18] 16 0,001
BURSA iZNiK DEVLET HASTANESI ) 23 60 5|17 | 57 0,92 p o 0 0 0 5 9 - 4 4 170 2 29 1
1
BURSA KARACABEY DEVLET 12 4.63 | 261.8 51| 48 | 22 | 31
HASTANES] ? 43 | 124 10 | 38 7 0,99 g - 0 0 0 0 3 A ] s 274 8 147 | 0,019
1
BURSA M.KEMALPASA DEVLET 12 7.02 | 462. 53 | 1.1 35 | 81 | 57 | 22 0,020
HASTANES] Z) 48 | 163 40 | 40 5 0,99 o 073 0 5 68 0 P 5 ; 0 424 269 411 c
BURSA MUDANYA SAZIYE RUSTU 4 2.89 | 200.4 45 49 | 40 | 1.1 | 38 0,004
DEVLET HASTANESI 5 2 86 211 30| 60 0,96 3 26 2.927 0 0 00 6 26 5 2 0 & 8
BURSA ORHANGAZ| DEVLET 8 2,67 | 2138 52 18| 47 | 28| 15 0,007
HASTANES| 0 25 | 100 0] 4] 71 0,88 3 P 2.694 0 2 3 - 5 4 p 130 42 175 1
5 1. 3. 4.
BURSA SEVKET YILMAZ DEVLET 60 23.1 | 988. 3.9 46 4.5 1.2 | 0,018
HASTANES| (6) 151 | 522 43 | 80 9 0,96 et 737 0 2 0 5 502 518 752 75 | 1609 6 o 5
BURSA YENISEHIR DEVLET 6 3.68 185. 21 | 53 | 68 | 48 0,007
HASTANESI 5 20 80 10 | 18 | 85 0,94 N 168 0 0 0 0 ; 5 < 6 200 0 184 6
CANAKKALE AYVACIK DEVLET 2 60.77 13 0,017
HASTANES| p 9 32 2 9| 15 0,99 | 789 6 0 0 4 o117 o 0 2 0 0 0 2
CANAKKALE BAYRAMIG DEVLET 2 141.0 0,015
HASTANES| p 12 45 5| 11| 37 0,91 | 695 %6 0 0 0 010 36| 23| 19 3 12 5 s
’ 1
CANAKKALE BiGA DEVLET 12 5.68 | 261.2 2.8 33| 80 | 64 0,006
HASTANES| 2 37 | 115 33 | 35 5 0,85 p 36 0 0 g0 | 4|7 5 5 232 21 419 <
1
CANAKKALE GAN DEVLET 3.11 | 189.9 24 39 | 18 0,002
HASTANES| ; 23 96 24 | 36 | 57 0,93 | % 0 o 0 (O IVE 3 38 196 0 225 6
5 12| 34 250 | 8036 1 [ B a3 s2]2e| ¥ 115 | 0,030
CANAKKALE DEVLET HASTANESI 0 152 | 436 70 0,89 . ’ 0 78 81 y : 45 778 11 ) !
0 9 9 86 91 1 3 3 1 83 | 52 4 8 9
CANAKKALE EZINE DEVLET 4 2.19 | 98.45 28 | 39 | 25 | 20 0,006
HASTANES| p 17 70 8| 17 | 44 0,91 . 5 0 0 0 0 9 4 5 4 85 204 90 4
CANAKKALE GELIBOLU DEVLET 5 1.87 | 136.0 3.7 40 | 39 | 69 0,004
HASTANES| s 20 75 6| 10| 38 0,96 0 P 0 0 32 0 7 4 5 | 118 0 96 3
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HASTANES| A 10 36 41 18 | 19 0,98 : b 0 0 0 0 0 8 24 3 67 0 0 0,003
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L 1
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CORUM MECITOZU DEVLET 3 78.07 0,011
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APPENDIX B: Inefficiency estimates using g = (x,y)

Hospital Name CRS VRS-S | VRS-V | Scale | Congestion
ADANA CEYHAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ADANA CUKUROVA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ADANA DEVLET HASTANESI 0,009 | 0,000 | 0,000 | 0,009 | 0,00000000
ADANA KARAISALI DEVLET HASTANESI 0,033 | 0,000 | 0,000 | 0,033 | 0,00000000
ADANA KOZAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ADANA TUFANBEYLI DEVLET HASTANESI 0,138 | 0,000 | 0,000 | 0,138 | 0,00000000
AFYONKARAHISAR DEVLET HASTANESI 0,058 | 0,000 | 0,000 | 0,058 | 0,00000000
AFYONKARAHISAR DINAR DEVLET HASTANESI 0,196 | 0,195 | 0,187 | 0,001 | 0,00748683
AFYONKARAHISAR DR.HALIL iBRAHIM OZSOY BOLVADIN DEVLET HASTANESI | 0,044 | 0,039 | 0,005 | 0,005 | 0,03415007
AFYONKARAHISAR EMIRDAG DEVLET HASTANESI 0,071 | 0,039 | 0,000 | 0,031 | 0,03913175
AFYONKARAHISAR SANDIKLI DEVLET HASTANESI 0,108 | 0,107 | 0,107 | 0,001 | 0,00000000
AGRI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
AGRI DiYADIN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
AGRI DR.YASAR ERYILMAZ DOGUBEYAZIT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
AGRI ELESKIRT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
AMASYA GUMUSHACIKOY DEVLET HASTANESI 0,133 | 0,119 | 0,119 | 0,014 | 0,00000000
AMASYA SABUNCUOGLU SEREFEDDIN DEVLET HASTANESI 0,045 | 0,010 | 0,010 | 0,035 | 0,00000000
ANKARA BEYPAZARI DEVLET HASTANESI 0,140 | 0,128 | 0,128 | 0,013 | 0,00000000
ANKARA DR.HULUSI ALATAS ELMADAG DEVLET HASTANESI 0,145 | 0,107 | 0,107 | 0,038 | 0,00000000
ANKARA GOLBASI HASVAK DEVLET HASTANESI 0,064 | 0,038 | 0,038 | 0,025 | 0,00000000
ANKARA KAZAN HAMDI ERiS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ANKARA KIZILCAHAMAM DEVLET HASTANESI 0,270 | 0,223 | 0,214 | 0,047 | 0,00919975
ANKARA NALLIHAN DEVLET HASTANESI 0,299 | 0,244 | 0,244 | 0,056 | 0,00005871
ANKARA POLATLI DUATEPE DEVLET HASTANESI 0,047 | 0,035 | 0,035 | 0,013 | 0,00000000
ANKARA SEREFLIKOCHISAR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ANTALYA ALANYA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ANTALYA ATATURK DEVLET HASTANESI 0,055 | 0,000 | 0,000 | 0,055 | 0,00000000
ANTALYA DEMRE DEVLET HASTANESI 0,166 | 0,098 | 0,033 | 0,068 | 0,06430703
ANTALYA ELMALI DEVLET HASTANESI 0,192 | 0,141 | 0,037 | 0,051 | 0,10408412
ANTALYA FiNiKE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ANTALYA GAZIPASA DEVLET HASTANESI 0,096 | 0,074 | 0,066 | 0,022 | 0,00759673
ANTALYA KAS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ANTALYA KEMER DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ANTALYA KORKUTELI DEVLET HASTANESI 0,108 | 0,035 | 0,000 | 0,073 | 0,03539355
ANTALYA KUMLUCA DEVLET HASTANESI 0,016 | 0,006 | 0,000 | 0,010 | 0,00578131
ANTALYA MANAVGAT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ANTALYA SERiK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
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ARTVIN ARHAVi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ARTVIN BORCKA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ARTVIN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ARTVIN HOPA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ARTVIN SAVSAT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ARTVIN YUSUFELi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
AYDIN ATATURK DEVLET HASTANESI 0,060 | 0,041 | 0,041 | 0,019 | 0,00000000
AYDIN GINE DEVLET HASTANESI 0,096 | 0,060 | 0,020 | 0,035 | 0,04081865
AYDIN DEVLET HASTANESI 0,069 | 0,000 | 0,000 | 0,069 | 0,00000000
AYDIN DiDiM DEVLET HASTANESI 0,028 | 0,015 | 0,015 | 0,013 | 0,00000000
AYDIN GERMENCIK DEVLET HASTANESI 0,218 | 0,000 | 0,000 | 0,218 | 0,00000000
AYDIN KUSADASI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
AYDIN NAZILLi DEVLET HASTANESI 0,109 | 0,000 | 0,000 | 0,109 | 0,00000000
AYDIN SOKE FEHIME FAIK KOCAGOZ DEVLET HASTANESI 0,105 | 0,090 | 0,090 | 0,015 | 0,00000000
BALIKESIR ATATURK DEVLET HASTANESI 0,030 | 0,009 | 0,009 | 0,021 | 0,00000000
BALIKESIR AYVALIK DEVLET HASTANESI 0,236 | 0,236 | 0,236 | 0,001 | 0,00000000
BALIKESIR BIGADIC DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BALIKESIR BURHANIYE DEVLET HASTANESI 0,070 | 0,036 | 0,036 | 0,034 | 0,00000000
BALIKESIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BALIKESIR DURSUNBEY DEVLET HASTANESI 0,267 | 0,213 | 0,203 | 0,055 | 0,01021189
BALIKESIR EDREMIT DEVLET HASTANESI 0,004 | 0,000 | 0,000 | 0,004 | 0,00000000
BALIKESIR ERDEK NEYYIRE SITKI DEVLET HASTANESI 0,197 | 0,000 | 0,000 | 0,197 | 0,00000000
BALIKESIR GONEN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BALIKESIR HAVRAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BALIKESIR iVRINDI DEVLET HASTANESI 0,124 | 0,000 | 0,000 | 0,124 | 0,00000000
BALIKESIR MANYAS DEVLET HASTANESI 0,095 | 0,000 | 0,000 | 0,095 | 0,00000000
BALIKESIR SINDIRGI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BALIKESIR SUSURLUK DEVLET HASTANESI 0,110 | 0,086 | 0,086 | 0,023 | 0,00000000
BARTIN DEVLET HASTANESI 0,060 | 0,045 | 0,045 | 0,015 | 0,00000000
BATMAN BOLGE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BILECIK BOZUYUK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BILECIK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BINGOL DEVLET HASTANESI 0,084 | 0,084 | 0,079 | 0,000 | 0,00520938
BITLIS AHLAT DEVLET HASTANESI 0,183 | 0,156 | 0,014 | 0,027 | 0,14173092
BITLIS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BITLIS TATVAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BOLU GEREDE DEVLET HASTANESI 0,247 | 0,215 | 0,177 | 0,032 | 0,03807506
BOLU iZZET BAYSAL DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BURDUR BUCAK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BURDUR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BURSA CEKIRGE DEVLET HASTANESI 0,012 | 0,000 | 0,000 | 0,012 | 0,00000000
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BURSA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BURSA GEMLIK MUAMMER AGIM DEVLET HASTANESI 0,094 | 0,090 | 0,090 | 0,004 | 0,00000000
BURSA INEGOL DEVLET HASTANESI 0,023 | 0,009 | 0,009 | 0,015 | 0,00000000
BURSA iZNiK DEVLET HASTANESI 0,032 | 0,000 | 0,000 | 0,032 | 0,00000000
BURSA KARACABEY DEVLET HASTANESI 0,187 | 0,187 | 0,187 | 0,001 | 0,00000000
BURSA M.KEMALPASA DEVLET HASTANESI 0,079 | 0,050 | 0,050 | 0,028 | 0,00000000
BURSA MUDANYA SAZIYE RUSTU DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BURSA ORHANGAZI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
BURSA SEVKET YILMAZ DEVLET HASTANESI 0,056 | 0,000 | 0,000 | 0,056 | 0,00000000
BURSA YENISEHIR DEVLET HASTANESI 0,058 | 0,052 | 0,052 | 0,006 | 0,00000000
CANAKKALE AYVACIK DEVLET HASTANESI 0,087 | 0,000 | 0,000 | 0,087 | 0,00000000
CANAKKALE BAYRAMIC DEVLET HASTANESI 0,019 | 0,000 | 0,000 | 0,019 | 0,00000000
CANAKKALE BiGA DEVLET HASTANESI 0,173 | 0,170 | 0,170 | 0,003 | 0,00000000
CANAKKALE GAN DEVLET HASTANESI 0,158 | 0,157 | 0,157 | 0,001 | 0,00013270
CANAKKALE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
CANAKKALE EZINE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
CANAKKALE GELIBOLU DEVLET HASTANESI 0,084 | 0,011 | 0,000 | 0,073 | 0,01055772
CANKIRI CERKES DEVLET HASTANESI 0,135 | 0,000 | 0,000 | 0,135 | 0,00000000
CANKIRI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
GCORUM ALACA DEVLET HASTANESI 0,018 | 0,000 | 0,000 | 0,018 | 0,00000000
CORUM BAYAT DEVLET HASTANESI 0,293 | 0,098 | 0,004 | 0,195 | 0,09416773
CORUM DEVLET HASTANESI 0,047 | 0,000 | 0,000 | 0,047 | 0,00000000
GCORUM ISKILIP DEVLET HASTANESI 0,083 | 0,071 | 0,071 | 0,011 | 0,00003324
CORUM KARGI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
CORUM MECITOZU DEVLET HASTANESI 0,172 | 0,074 | 0,074 | 0,098 | 0,00000000
CORUM OSMANCIK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
CORUM SUNGURLU DEVLET HASTANESI 0,122 | 0,106 | 0,064 | 0,016 | 0,04206503
DENIZLi ACIPAYAM DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
DENIZLi BULDAN ARIF CERIT DEVLET HASTANESI 0,348 | 0,069 | 0,000 | 0,278 | 0,06949937
DENIZLi CARDAK DEVLET HASTANESI 0,173 | 0,000 | 0,000 | 0,173 | 0,00000000
DENIZLi CIVRIL DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
DENIZLi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
DENIZLi HONAZ DEVLET HASTANESI 0,223 | 0,091 | 0,011 | 0,132 | 0,07987229
DENIZLi KALE DEVLET HASTANESI 0,212 | 0,104 | 0,086 | 0,107 | 0,01829056
DENIZLi SARAYKOY DEVLET HASTANESI 0,242 | 0,168 | 0,082 | 0,074 | 0,08595215
DENIZLi SERVERGAZi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
DENIZLi TAVAS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
DiYARBAKIR BiSMiL DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
DIYARBAKIR GERMIK DEVLET HASTANESI 0,139 | 0,119 | 0,018 | 0,019 | 0,10181328
DUZCE AKGAKOCA DEVLET HASTANESI 0,229 | 0,151 | 0,146 | 0,078 | 0,00555538
DUZCE ATATURK DEVLET HASTANESI 0,104 | 0,098 | 0,054 | 0,005 | 0,04376441
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EDIRNE DEVLET HASTANESI 0,041 | 0,000 | 0,000 | 0,041 | 0,00000000
EDIRNE iPSALA DEVLET HASTANESI 0,006 | 0,000 | 0,000 | 0,006 | 0,00000000
EDIRNE KESAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
EDIRNE UZUNKOPRU DEVLET HASTANESI 0,033 | 0,031 | 0,029 | 0,002 | 0,00173321
ELAZIG HARPUT DEVLET HASTANESI 0,061 | 0,051 | 0,000 | 0,010 | 0,05125627
ELAZIG KOVANCILAR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ERZINCAN DEVLET HASTANESI 0,078 | 0,027 | 0,027 | 0,052 | 0,00000000
ERZURUM HORASAN DEVLET HASTANESI 0,126 | 0,080 | 0,066 | 0,046 | 0,01428441
ERZURUM OLTU DEVLET HASTANESI 0,048 | 0,016 | 0,002 | 0,032 | 0,01360232
ESKISEHIR CIFTELER DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ESKISEHIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ESKISEHIR SIVRIHISAR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ESKISEHIR YUNUS EMRE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
GIRESUN BULANCAK DEVLET HASTANESI 0,229 | 0,224 | 0,224 | 0,005 | 0,00000000
GIRESUN DERELi DEVLET HASTANESI 0,194 | 0,000 | 0,000 | 0,194 | 0,00000000
GIRESUN PROF DR. A. iLHAN OZDEMIR DEVLET HASTANESI 0,189 | 0,163 | 0,163 | 0,027 | 0,00000000
GIRESUN $.KARAHISAR DEVLET HASTANESI 0,241 | 0,195 | 0,195 | 0,046 | 0,00000000
GIRESUN TiREBOLU DEVLET HASTANESI 0,050 | 0,048 | 0,048 | 0,002 | 0,00000000
GUMUSHANE DEVLET HASTANESI 0,021 | 0,018 | 0,018 | 0,003 | 0,00000000
GUMUSHANE KELKIT DEVLET HASTANESI 0,170 | 0,101 | 0,012 | 0,070 | 0,08838857
HAKKARI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
HAKKARi SEMDINLI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
HAKKARI YUKSEKOVA DEVLET HASTANESI 0,012 | 0,011 | 0,011 | 0,001 | 0,00000000
IGDIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
IGDIR TUZLUCA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iSTANBUL BAYRAMPASA DEVLET HASTANESI 0,014 | 0,006 | 0,001 | 0,008 | 0,00453147
iSTANBUL BUYUKCEKMECE DEVLET HASTANESI 0,005 | 0,000 | 0,000 | 0,005 | 0,00000000
iSTANBUL CATALCA iLYAS COKAY DEVLET HASTANESI 0,003 | 0,000 | 0,000 | 0,003 | 0,00000000
iSTANBUL ESENYURT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iSTANBUL EYUP DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iSTANBUL KARTAL YAVUZ SELIM DEVLET HASTANESI 0,010 | 0,000 | 0,000 | 0,010 | 0,00000000
iSTANBUL LUTFiYE NURi BURAT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iSTANBUL PASABAHCE DEVLET HASTANESI 0,086 | 0,015 | 0,000 | 0,070 | 0,01536577
iSTANBUL PENDIK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iSTANBUL SARIYER iSMAIL AKGUN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iSTANBUL SARIYER iSTINYE DEVLET HASTANESi 0,061 | 0,030 | 0,030 | 0,031 | 0,00000000
iSTANBUL USKUDAR DEVLET HASTANESI 0,020 | 0,000 | 0,000 | 0,020 | 0,00000000
iZMiR ALIAGA DEVLET HASTANESI 0,115 | 0,115 | 0,083 | 0,000 | 0,03134101
iZMiR ALSANCAK NEVVAR SALIH iSGOREN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iZMIR BAYINDIR DEVLET HASTANESi 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iZMiR BUCA SEYFi DEMIRSOY DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
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iZMIR CiGLi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iZMiR DR.FARUK iLKER BERGAMA DEVLET HASTANESI 0,174 | 0,174 | 0,174 | 0,000 | 0,00000000
iZMIiR FOCA DEVLET HASTANESI 0,171 | 0,000 | 0,000 | 0,171 | 0,00000000
iZMIR KARSIYAKA DEVLET HASTANESI 0,192 | 0,052 | 0,052 | 0,140 | 0,00000000
iZMIR KiRAZ DEVLET HASTANESI 0,145 | 0,000 | 0,000 | 0,145 | 0,00000000
iZMiR M.ENVER SENERDEM TORBALI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iZMiR MENEMEN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iZMiR NEJAT HEPKON SEFERIHISAR DEVLET HASTANESI 0,082 | 0,022 | 0,009 | 0,060 | 0,01375247
iZMiR ODEMIS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iZMIR SELCUK DEVLET HASTANESI 0,101 | 0,076 | 0,061 | 0,025 | 0,01474149
iZMIR TIRE DR.ERTUGRUL AKER DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
iZMIiR URLA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KAHRAMANMARAS AFSIN DEVLET HASTANESI 0,015 | 0,011 | 0,000 | 0,004 | 0,01069967
KAHRAMANMARAS ANDIRIN DEVLET HASTANESI 0,274 | 0,000 | 0,000 | 0,274 | 0,00000000
KAHRAMANMARAS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KAHRAMANMARAS DR.SUREYYA ADANALI GOKSUN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KAHRAMANMARAS ELBISTAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KAHRAMANMARAS PAZARCIK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KAHRAMANMARAS YENISEHIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KARABUK DEVLET HASTANESI 0,016 | 0,000 | 0,000 | 0,016 | 0,00000000
KARABUK SAFRANBOLU DEVLET HASTANESI 0,198 | 0,176 | 0,167 | 0,022 | 0,00873553
KARAMAN DEVLET HASTANESI 0,017 | 0,000 | 0,000 | 0,017 | 0,00000000
KARAMAN ERMENEK DEVLET HASTANESI 0,096 | 0,000 | 0,000 | 0,096 | 0,00000000
KARS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KARS KAGIZMAN DEVLET HASTANESI 0,132 | 0,000 | 0,000 | 0,132 | 0,00003950
KARS SARIKAMIS DEVLET HASTANESI 0,078 | 0,010 | 0,000 | 0,069 | 0,00975211
KASTAMONU BOZKURT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KASTAMONU CiDE DEVLET HASTANESI 0,140 | 0,000 | 0,000 | 0,140 | 0,00000000
KASTAMONU DADAY DEVLET HASTANESI 0,323 | 0,000 | 0,000 | 0,323 | 0,00000000
KASTAMONU DR.MUNIF iSLAMOGLU DEVLET HASTANESI 0,154 | 0,137 | 0,137 | 0,017 | 0,00000000
KASTAMONU iNEBOLU DEVLET HASTANESI 0,206 | 0,120 | 0,107 | 0,086 | 0,01281816
KASTAMONU TASKOPRU DEVLET HASTANESI 0,173 | 0,134 | 0,134 | 0,040 | 0,00000000
KAYSERI BUNYAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KAYSERi DEVELi HATICE-MUAMMER KOCATURK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KAYSERI YAHYALI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KIRIKKALE DEVLET HASTANESI 0,073 | 0,059 | 0,059 | 0,014 | 0,00000000
KIRKLARELi BABAESKi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KIRKLARELi DEVLET HASTANESi 0,191 | 0,187 | 0,185 | 0,004 | 0,00214346
KIRKLARELI ViZE DEVLET HASTANESi 0,051 | 0,000 | 0,000 | 0,051 | 0,00000000
KIRSEHIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KIRSEHIR KAMAN DEVLET HASTANESI 0,127 | 0,053 | 0,000 | 0,075 | 0,05273802

65




KOCAELI DARICA FARABI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KOCAELI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KOCAELI GEBZE FATIH DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KOCAELI GOLCUK DEVLET HASTANESI 0,045 | 0,042 | 0,042 | 0,003 | 0,00000000
KOCAELI KANDIRA KAZIM DINC DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KOCAELI KARAMURSEL DEVLET HASTANESI 0,089 | 0,088 | 0,088 | 0,001 | 0,00000000
KOCAELI KORFEZ DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KONYA AKSEHIR DEVLET HASTANESI 0,084 | 0,068 | 0,000 | 0,016 | 0,06805065
KONYA BEYSEHIR DEVLET HASTANESI 0,141 | 0,113 | 0,113 | 0,029 | 0,00000000
KONYA CIHANBEYLi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KONYA CUMRA DEVLET HASTANESi 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KONYA DOGANHISAR DEVLET HASTANESI 0,083 | 0,000 | 0,000 | 0,083 | 0,00000000
KONYA EREGLi DEVLET HASTANESI 0,054 | 0,018 | 0,018 | 0,036 | 0,00000000
KONYA HUYUK DEVLET HASTANESI 0,030 | 0,000 | 0,000 | 0,030 | 0,00000000
KONYA KADINHANI REFiK-SAIME KOYUNCU DEVLET HASTANESI 0,321 | 0,123 | 0,020 | 0,198 | 0,10321440
KONYA KARAPINAR DEVLET HASTANESI 0,121 | 0,058 | 0,000 | 0,063 | 0,05824169
KONYA NUMUNE HASTANESi 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
KONYA SEYDISEHIR DEVLET HASTANESi 0,049 | 0,025 | 0,000 | 0,024 | 0,02481436
KUTAHYA DEVLET HASTANESI 0,163 | 0,151 | 0,151 | 0,012 | 0,00000000
KUTAHYA DOG.DR.iSMAIL KARAKUYU SiIMAV DEVLET HASTANESI 0,009 | 0,007 | 0,007 | 0,002 | 0,00000000
KUTAHYA DOG.DR.MUSTAFA KALEMLi TAVSANLI DEVLET HASTANESI 0,013 | 0,001 | 0,001 | 0,012 | 0,00000000
KUTAHYA EMET DEVLET HASTANESI 0,050 | 0,000 | 0,000 | 0,050 | 0,00000000
KUTAHYA EVLIYA CELEBi DEVLET HASTANESI 0,041 | 0,032 | 0,032 | 0,008 | 0,00000000
KUTAHYA GEDIZ DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MALATYA DEVLET HASTANESI 0,045 | 0,000 | 0,000 | 0,045 | 0,00000000
MALATYA DOGANSEHIR DEVLET HASTANESI 0,147 | 0,000 | 0,000 | 0,147 | 0,00000000
MALATYA YESILYURT HASAN CALIK DEVLET HASTANESI 0,043 | 0,000 | 0,000 | 0,043 | 0,00000000
MANISA AKHISAR DEVLET HASTANESI 0,024 | 0,023 | 0,023 | 0,000 | 0,00000000
MANISA ALASEHIR DEVLET HASTANESI 0,054 | 0,050 | 0,050 | 0,004 | 0,00000000
MANISA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MANISA KIRKAGAC DEVLET HASTANESI 0,337 | 0,000 | 0,000 | 0,337 | 0,00000000
MANISA KULA DEVLET HASTANESI 0,021 | 0,000 | 0,000 | 0,021 | 0,00000000
MANISA MERKEZEFENDI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MANISA SALIHLi DEVLET HASTANESI 0,049 | 0,000 | 0,000 | 0,048 | 0,00000000
MANISA SARIGOL DEVLET HASTANESI 0,081 | 0,000 | 0,000 | 0,081 | 0,00000000
MANISA SARUHANLI DEVLET HASTANESI 0,024 | 0,000 | 0,000 | 0,024 | 0,00000000
MANISA SOMA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MANISA TURGUTLU DEVLET HASTANESI 0,007 | 0,000 | 0,000 | 0,007 | 0,00000000
MARDIN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MARDIN KIZILTEPE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MARDIN MiDYAT DEVLET HASTANESi 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
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MARDIN NUSAYBIN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MUGLA BODRUM DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MUGLA DALAMAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MUGLA DEVLET HASTANESI 0,135 | 0,077 | 0,077 | 0,059 | 0,00000000
MUGLA FETHIYE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MUGLA KOYCEGIZ DEVLET HASTANESI 0,089 | 0,060 | 0,053 | 0,029 | 0,00642041
MUGLA MARMARIS DEVLET HASTANESI 0,128 | 0,120 | 0,119 | 0,009 | 0,00045371
MUGLA MILAS 75.YIL DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MUGLA ORTACA DEVLET HASTANESI 0,108 | 0,102 | 0,047 | 0,006 | 0,05501607
MUS BULANIK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MUS DEVLET HASTANESI 0,125 | 0,060 | 0,060 | 0,065 | 0,00000000
MUS HASKOY DEVLET HASTANESI 0,124 | 0,000 | 0,000 | 0,124 | 0,00000000
MUS MALAZGIRT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
MUS VARTO DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
NEVSEHIR DR.I.SEVKi ATASAGUN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
NEVSEHIR URGUP DEVLET HASTANESI 0,323 | 0,264 | 0,164 | 0,058 | 0,10027045
NiGDE BOR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
NiGDE DEVLET HASTANESI 0,176 | 0,165 | 0,165 | 0,011 | 0,00000000
ORDU AKKUS DEVLET HASTANESI 0,109 | 0,000 | 0,000 | 0,109 | 0,00000000
ORDU AYBASTI DEVLET HASTANESI 0,140 | 0,043 | 0,000 | 0,097 | 0,04348764
ORDU BOZTEPE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ORDU DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ORDU FATSA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
ORDU KUMRU DEVLET HASTANESI 0,100 | 0,040 | 0,040 | 0,060 | 0,00000000
ORDU UNYE DEVLET HASTANESI 0,038 | 0,036 | 0,036 | 0,003 | 0,00000000
OSMANIYE BAHCE DEVLET HASTANESI 0,288 | 0,000 | 0,000 | 0,288 | 0,00000000
SAKARYA AKYAZI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
SAKARYA GEYVE DEVLET HASTANESI 0,002 | 0,000 | 0,000 | 0,002 | 0,00000000
SAKARYA HENDEK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
SAKARYA KARASU DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
SAKARYA PAMUKOVA DEVLET HASTANESI 0,183 | 0,098 | 0,010 | 0,085 | 0,08833686
SAKARYA YENIKENT DEVLET HASTANESI 0,049 | 0,019 | 0,019 | 0,030 | 0,00000000
SAMSUN ALACAM DEVLET HASTANESI 0,062 | 0,009 | 0,000 | 0,053 | 0,00909346
SAMSUN BAFRA NAFiZ KURT DEVLET HASTANESI 0,080 | 0,063 | 0,000 | 0,018 | 0,06253674
SAMSUN CARSAMBA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
SAMSUN GAZi DEVLET HASTANESI 0,073 | 0,049 | 0,048 | 0,024 | 0,00077091
SAMSUN HAVZA DEVLET HASTANESI 0,028 | 0,016 | 0,016 | 0,012 | 0,00000000
SAMSUN KAVAK DEVLET HASTANESI 0,177 | 0,000 | 0,000 | 0,177 | 0,00000000
SAMSUN LADIK DEVLET HASTANESI 0,241 | 0,071 | 0,049 | 0,170 | 0,02203852
SAMSUN TERME DEVLET HASTANESI 0,193 | 0,187 | 0,180 | 0,006 | 0,00685945
SAMSUN VEZIRKOPRU DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
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SIVAS DEVLET HASTANESI 0,019 | 0,000 | 0,000 | 0,019 | 0,00000000
SIVAS DiVRiGi DEVLET HASTANESI 0,132 | 0,000 | 0,000 | 0,132 | 0,00000000
SIVAS GURUN DEVLET HASTANESI 0,195 | 0,107 | 0,000 | 0,088 | 0,10738606
SIVAS NUMUNE HASTANESI 0,112 | 0,082 | 0,000 | 0,030 | 0,08195291
SIVAS SUSEHRi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
SIVAS SARKISLA DEVLET HASTANESI 0,129 | 0,120 | 0,089 | 0,009 | 0,03142514
SIVAS YILDIZELi DEVLET HASTANESI 0,079 | 0,026 | 0,000 | 0,053 | 0,02634806
SIVAS ZARA DEVLET HASTANESI 0,099 | 0,000 | 0,000 | 0,099 | 0,00000000
SANLIURFA BALIKLIGOL DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
SANLIURFA BIRECIK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
SANLIURFA CEYLANPINAR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
SANLIURFA HARRAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
SANLIURFA VIRANSEHIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
TEKIRDAG CERKEZKOY DEVLET HASTANESI 0,013 | 0,012 | 0,012 | 0,001 | 0,00000000
TEKIRDAG CORLU DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
TEKIRDAG DEVLET HASTANESI 0,097 | 0,064 | 0,064 | 0,033 | 0,00000000
TEKIRDAG HAYRABOLU DEVLET HASTANESI 0,185 | 0,144 | 0,144 | 0,042 | 0,00000000
TEKIRDAG MALKARA DEVLET HASTANESI 0,066 | 0,026 | 0,000 | 0,039 | 0,02636600
TEKIRDAG SARAY DEVLET HASTANESI 0,175 | 0,158 | 0,158 | 0,017 | 0,00000000
TRABZON AKCAABAT DEVLET HASTANESI 0,038 | 0,021 | 0,021 | 0,017 | 0,00000000
TRABZON ARAKLI BAYRAM HALIL DEVLET HASTANESI 0,087 | 0,057 | 0,057 | 0,030 | 0,00000000
TRABZON FATIH DEVLET HASTANESI 0,046 | 0,000 | 0,000 | 0,046 | 0,00000000
TRABZON MAGCKA MEHMET AKTURK DEVLET HASTANESI 0,078 | 0,000 | 0,000 | 0,078 | 0,00000000
TRABZON OF DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
TRABZON SURMENE DEVLET HASTANESI 0,072 | 0,045 | 0,042 | 0,027 | 0,00292341
TRABZON TONYA DEVLET HASTANESI 0,058 | 0,000 | 0,000 | 0,058 | 0,00000000
TRABZON VAKFIKEBIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
TUNCELI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
USAK BANAZ DEVLET HASTANESI 0,020 | 0,012 | 0,000 | 0,008 | 0,01204032
USAK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
USAK ESME DEVLET HASTANESI 0,032 | 0,000 | 0,000 | 0,032 | 0,00000000
USAK SIVASLI DEVLET HASTANESI 0,122 | 0,000 | 0,000 | 0,122 | 0,00000000
VAN BASKALE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
VAN ERCIS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
VAN iPEKYOLU DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
VAN MURADIYE DEVLET HASTANESi 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
VAN OZALP DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
YALOVA DEVLET HASTANESI 0,016 | 0,000 | 0,000 | 0,016 | 0,00000000
YOZGAT AKDAGMADENI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
YOZGAT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
YOZGAT SORGUN DEVLET HASTANESI 0,138 | 0,130 | 0,130 | 0,008 | 0,00000000
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YOZGAT YERKQOY DEVLET HASTANESI 0,105 | 0,090 | 0,036 | 0,016 | 0,05386230
ZONGULDAK ATATURK DEVLET HASTANESI 0,163 | 0,086 | 0,086 | 0,077 | 0,00000000
ZONGULDAK GAYCUMA DEVLET HASTANESI 0,005 | 0,000 | 0,000 | 0,005 | 0,00000000
ZONGULDAK DEVLET HASTANESI 0,451 | 0,450 | 0,450 | 0,001 | 0,00000000
ZONGULDAK DEVREK DEVLET HASTANESI 0,213 | 0,192 | 0,192 | 0,021 | 0,00000000
ZONGULDAK KARADENIZ EREGLI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 | 0,00000000
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APPENDIX C: Inefficiency estimates using different Direction Vectors

Normalized xbar

Hospital Name Endogenous x 0 Oy Xy ybar 11

ADANA CEYHAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
ADANA CUKUROVA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
ADANA DEVLET HASTANESI 20,518 | 0,019 | 0,019 | 0,009 0,026 3,979
ADANA KARAISALI DEVLET HASTANESI 2,273 | 0,064 | 0,070 | 0,033 0,004 0,332
ADANA KOZAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
ADANA TUFANBEYLI DEVLET HASTANESI 5,619 | 0,241 | 0,325 | 0,138 0,018 1,016
AFYONKARAHISAR DEVLET HASTANESI 104,910 | 0,108 | 0,125 | 0,058 0,167 | 13,950
AFYONKARAHISAR DINAR DEVLET HASTANESI 25,125 | 0,328 | 0,488 | 0,196 0,086 6,513
AFYONKARAHISAR DR.HALIL iIBRAHIM OZSOY BOLVADIN DEVLET HASTANESI 9,375 | 0,085 | 0,092 | 0,044 0,022 2,074
AFYONKARAHISAR EMIRDAG DEVLET HASTANESI 8,055 | 0,132 | 0,152 | 0,071 0,019 1,253
AFYONKARAHISAR SANDIKLI DEVLET HASTANESI 31,841 | 0,194 | 0,242 | 0,108 0,077 8,207
AGRI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
AGRI DiYADIN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
AGRI DR.YASAR ERYILMAZ DOGUBEYAZIT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
AGRI ELESKIRT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
AMASYA GUMUSHACIKOY DEVLET HASTANESI 21,159 | 0,211 | 0,359 | 0,133 0,037 4,041
AMASYA SABUNCUOGLU SEREFEDDIN DEVLET HASTANESI 56,475 | 0,087 | 0,095 | 0,045 0,097 6,408
ANKARA BEYPAZARI DEVLET HASTANESI 43,952 | 0,242 | 0,334 | 0,140 0,083 9,431
ANKARA DR.HULUSI ALATAS ELMADAG DEVLET HASTANESI 22,667 | 0,242 | 0,362 | 0,145 0,043 | 10,410
ANKARA GOLBASI HASVAK DEVLET HASTANESI 19,009 | 0,117 | 0,140 | 0,064 0,025 2,328
ANKARA KAZAN HAMDI ERIS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
ANKARA KIZILCAHAMAM DEVLET HASTANESI 31,169 | 0,424 | 0,740 | 0,270 0,092 | 12,952
ANKARA NALLIHAN DEVLET HASTANESI 19,328 | 0,443 | 0,910 | 0,299 0,075 2,484
ANKARA POLATLI DUATEPE DEVLET HASTANESI 41,927 | 0,088 | 0,101 | 0,047 0,092 7,437
ANKARA SEREFLIKOGHISAR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
ANTALYA ALANYA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
ANTALYA ATATURK DEVLET HASTANESI 59,287 | 0,104 | 0,116 | 0,055 0,188 | 30,407
ANTALYA DEMRE DEVLET HASTANESI 11,666 | 0,278 | 0,397 | 0,166 0,032 2,971
ANTALYA ELMALI DEVLET HASTANESI 16,319 | 0,322 | 0,476 | 0,192 0,059 6,903
ANTALYA FiNIKE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
ANTALYA GAZIPASA DEVLET HASTANESI 12,379 | 0,170 | 0,218 | 0,096 0,044 6,818
ANTALYA KAS DEVLET HASTANESI 7,817 | 0,000 | 0,000 | 0,000 0,000 0,743
ANTALYA KEMER DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
ANTALYA KORKUTELI DEVLET HASTANESI 4,680 | 0,195 | 0,243 | 0,108 0,049 | 10,046
ANTALYA KUMLUCA DEVLET HASTANESI 0,000 | 0,031 | 0,032 | 0,016 0,010 0,818
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ANTALYA MANAVGAT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
ANTALYA SERIK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
ARTVIN ARHAVi DEVLET HASTANESI 13,903 | 0,000 | 0,000 | 0,000 0,000 | 1,210
ARTViN BORCKA DEVLET HASTANESI 4,217 | 0,000 | 0,000 | 0,000 0,000 | 0,004
ARTVIN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
ARTVIN HOPA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
ARTVIN SAVSAT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
ARTVIN YUSUFELI DEVLET HASTANESI 6,373 | 0,000 | 0,000 | 0,000 0,000 | 1,547
AYDIN ATATURK DEVLET HASTANESI 84,445 | 0,111 | 0,129 | 0,060 0,126 | 11,382
AYDIN GINE DEVLET HASTANESI 13,924 | 0,175 | 0,212 | 0,096 0,047 | 4,218
AYDIN DEVLET HASTANESI 78,750 | 0,129 | 0,148 | 0,069 0,280 | 20,739
AYDIN DIiDiM DEVLET HASTANESI 10,495 | 0,053 | 0,060 | 0,028 0,013 | 1,551
AYDIN GERMENCIK DEVLET HASTANESI 12,808 | 0,355 | 0,563 | 0,218 0,044 | 5,235
AYDIN KUSADASI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
AYDIN NAZILLi DEVLET HASTANESI 104,554 | 0,193 | 0,251 | 0,109 0,246 | 21,877
AYDIN SOKE FEHIME FAIK KOCAGOZ DEVLET HASTANESI 43,342 | 0,185 | 0,242 | 0,105 0,082 | 6,629
BALIKESIR ATATURK DEVLET HASTANESI 46,922 | 0,058 | 0,064 | 0,030 0,076 | 5,077
BALIKESIR AYVALIK DEVLET HASTANESI 52,732 | 0,375 | 0,638 | 0,236 0,133 | 10,359
BALIKESIR BIGADIC DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BALIKESIR BURHANIYE DEVLET HASTANESI 27,783 | 0,126 | 0,156 | 0,070 0,053 | 5,696
BALIKESIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BALIKESIR DURSUNBEY DEVLET HASTANESI 17,837 | 0,411 | 0,746 | 0,267 0,059 | 4,180
BALIKESIR EDREMIT DEVLET HASTANESI 17,555 | 0,007 | 0,008 | 0,004 0,006 | 1,300
BALIKESIR ERDEK NEYYIRE SITKI DEVLET HASTANESI 19,894 | 0,321 | 0,511 | 0,197 0,048 | 4,564
BALIKESIR GONEN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BALIKESIR HAVRAN DEVLET HASTANESI 10,029 | 0,000 | 0,000 | 0,000 0,000 | 1,429
BALIKESIR iVRINDI DEVLET HASTANESI 11,190 | 0,209 | 0,301 | 0,124 0,018 | 1,383
BALIKESIR MANYAS DEVLET HASTANESI 11,541 | 0,166 | 0,219 | 0,095 0,017 | 1,360
BALIKESIR SINDIRGI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BALIKESIR SUSURLUK DEVLET HASTANESI 17,064 | 0,193 | 0,252 | 0,110 0,032 | 3,838
BARTIN DEVLET HASTANESI 66,666 | 0,108 | 0,134 | 0,060 0,092 | 8,602
BATMAN BOLGE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BILECIK BOZUYUK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BILECIK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BINGOL DEVLET HASTANESI 47,227 | 0,155 | 0,184 | 0,084 0,131 | 7,740
BITLIS AHLAT DEVLET HASTANESI 8,250 | 0,309 | 0,448 | 0,183 0,047 | 4,686
BITLIS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BITLIS TATVAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BOLU GEREDE DEVLET HASTANESI 17,810 | 0,395 | 0,660 | 0,247 0,091 | 7,356
BOLU iZZET BAYSAL DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BURDUR BUCAK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
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BURDUR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BURSA GEKIRGE DEVLET HASTANESI 56,983 | 0,024 | 0,025 | 0,012 0,052 | 9,421
BURSA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BURSA GEMLIK MUAMMER AGIM DEVLET HASTANESI 47,422 | 0,169 | 0,210 | 0,094 0,108 | 7,076
BURSA INEGOL DEVLET HASTANESI 35,371 | 0,044 | 0,048 | 0,023 0,042 | 4,282
BURSA iZNiK DEVLET HASTANESI 0,000 | 0,062 | 0,066 | 0,032 0,011 | 0,555
BURSA KARACABEY DEVLET HASTANESI 44,928 | 0,306 | 0,483 | 0,187 0,118 | 5,662
BURSA M.KEMALPASA DEVLET HASTANESI 46,844 | 0,142 | 0,176 | 0,079 0,076 | 8,952
BURSA MUDANYA SAZIYE RUSTU DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BURSA ORHANGAZI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
BURSA SEVKET YILMAZ DEVLET HASTANESI 44,919 | 0,106 | 0,119 | 0,056 0,120 | 5,265
BURSA YENISEHIR DEVLET HASTANESI 16,993 | 0,107 | 0,127 | 0,058 0,025 | 2,375
GANAKKALE AYVACIK DEVLET HASTANESI 7,011 | 0,139 | 0,234 | 0,087 0,008 | 1,082
GANAKKALE BAYRAMIC DEVLET HASTANESI 9,784 | 0,035 | 0,043 | 0,019 0,005 | 1,283
GANAKKALE BiGA DEVLET HASTANESI 48,651 | 0,291 | 0,425 | 0,173 0,128 | 11,434
CANAKKALE CAN DEVLET HASTANESI 28,171 | 0,273 | 0,376 | 0,158 0,069 | 7,789
GANAKKALE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
GANAKKALE EZINE DEVLET HASTANESI 4,444 | 0,000 | 0,000 | 0,000 0,000 | 0,251
GANAKKALE GELIBOLU DEVLET HASTANESI 11,106 | 0,151 | 0,188 | 0,084 0,021 | 1,388
CANKIRI CERKES DEVLET HASTANESI 5911 | 0,234 | 0,316 | 0,135 0,013 | 1,479
CANKIRI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
CORUM ALACA DEVLET HASTANESI 0,000 | 0,036 | 0,037 | 0,018 0,006 | 0,655
CORUM BAYAT DEVLET HASTANESI 10,825 | 0,440 | 0,846 | 0,293 0,039 | 3,143
CORUM DEVLET HASTANESI 96,751 | 0,089 | 0,101 | 0,047 0,174 | 16,765
CORUM iSKiLiP DEVLET HASTANESi 16,898 | 0,151 | 0,182 | 0,083 0,036 | 2,885
CORUM KARGI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
CORUM MECITOZU DEVLET HASTANESI 13,463 | 0,275 | 0,458 | 0,172 0,029 | 2,889
GORUM OSMANCIK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
CORUM SUNGURLU DEVLET HASTANESI 11,075 | 0,217 | 0,278 | 0,122 0,078 | 6,874
DENIZLi ACIPAYAM DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
DENiZLi BULDAN ARIF CERIT DEVLET HASTANESI 11,848 | 0,516 | 1,067 | 0,348 0,073 | 4512
DENIZLi GARDAK DEVLET HASTANESI 5,736 | 0,279 | 0,454 | 0,173 0,012 | 1,451
DENIZLi GIVRIL DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
DENIZLi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
DENIZLi HONAZ DEVLET HASTANESI 10,630 | 0,365 | 0,574 | 0,223 0,030 | 2,703
DENIZLi KALE DEVLET HASTANESI 12,977 | 0,335 | 0,572 | 0,212 0,032 | 3,039
DENIZLi SARAYKOY DEVLET HASTANESI 13,324 | 0,390 | 0,639 | 0,242 0,056 | 3,622
DENiZLi SERVERGAZI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
DENIZLi TAVAS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
DIYARBAKIR BiSMiL DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
DIYARBAKIR CERMIK DEVLET HASTANESI 9,919 | 0,244 | 0,322 | 0,139 0,052 | 2,982
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DUZCE AKCAKOCA DEVLET HASTANES] 22,762 | 0,367 | 0,607 | 0,229 0,077 | 7,726
DUZCE ATATURK DEVLET HASTANESI 38,335 | 0,188 | 0,231 | 0,104 0,237 | 13,988
EDIRNE DEVLET HASTANESI 0,000 | 0,078 | 0,085 | 0,041 0,079 | 4,114
EDIRNE iPSALA DEVLET HASTANES] 5,778 | 0,012 | 0,014 | 0,006 0,001 | 0,422
EDIRNE KESAN DEVLET HASTANES] 8,409 | 0,000 | 0,000 | 0,000 0,000 | 0,717
EDIRNE UZUNKOPRU DEVLET HASTANESI 16,085 | 0,063 | 0,068 | 0,033 0,021 | 2,125
ELAZIG HARPUT DEVLET HASTANESI 24,125 | 0,115 | 0,130 | 0,061 0,096 | 8,479
ELAZIG KOVANCILAR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
ERZINCAN DEVLET HASTANESI 79,458 | 0,144 | 0,172 | 0,078 0,170 | 11,846
ERZURUM HORASAN DEVLET HASTANESI 17,905 | 0,221 | 0,292 | 0,126 0,040 | 3,553
ERZURUM OLTU DEVLET HASTANESI 4,461 | 0,092 | 0,102 | 0,048 0,033 | 2314
ESKIiSEHIR CIFTELER DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
ESKISEHIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
ESKIiSEHIR SIVRIHISAR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
ESKISEHIR YUNUS EMRE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
GIRESUN BULANCAK DEVLET HASTANES] 41,261 | 0,367 | 0,610 | 0,229 0,111 | 9,368
GIRESUN DEREL| DEVLET HASTANES] 10,679 | 0,323 | 0,489 | 0,194 0,030 | 2,271
GIRESUN PROF DR. A. iLHAN OZDEMIR DEVLET HASTANESI 184,871 | 0,313 | 0,476 | 0,189 0,387 | 24,867
GIRESUN S.KARAHISAR DEVLET HASTANES] 19,090 | 0,361 | 0,727 | 0,241 0,048 | 2,792
GIRESUN TIREBOLU DEVLET HASTANESI 11,164 | 0,094 | 0,108 | 0,050 0,019 | 1,918
GUMUSHANE DEVLET HASTANESI 14,417 | 0,041 | 0,044 | 0,021 0,026 | 2,779
GUMUSHANE KELKIT DEVLET HASTANESI 10,112 | 0,291 | 0,411 | 0,170 0,057 | 3,796
HAKKARi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
HAKKARi SEMDINLi DEVLET HASTANES] 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
HAKKARi YUKSEKOVA DEVLET HASTANES] 6,748 | 0,024 | 0,026 | 0,012 0,013 | 1,106
IGDIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
IGDIR TUZLUCA DEVLET HASTANESI 22,043 | 0,000 | 1,141 | 0,000 0,000 | 2,441
iSTANBUL BAYRAMPASA DEVLET HASTANESI 15,498 | 0,027 | 0,028 | 0,014 0,014 | 2,121
iSTANBUL BUYUKCEKMECE DEVLET HASTANESI 4,568 | 0,009 | 0,009 | 0,005 0,002 | 0,205
iSTANBUL CATALCA iLYAS COKAY DEVLET HASTANESI 4,297 | 0,006 | 0,006 | 0,003 0,001 | 0,154
iSTANBUL ESENYURT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
iSTANBUL EYUP DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
iSTANBUL KARTAL YAVUZ SELIM DEVLET HASTANESI 48,337 | 0,020 | 0,022 | 0,010 0,031 | 7,125
iSTANBUL LUTFIYE NURi BURAT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
iSTANBUL PASABAHCE DEVLET HASTANESI 46,020 | 0,157 | 0,187 | 0,086 0,209 | 21,428
iSTANBUL PENDIK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
iSTANBUL SARIVER iSMAIL AKGUN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
iSTANBUL SARIYER iSTINYE DEVLET HASTANESI 32,481 | 0,114 | 0,132 | 0,061 0,065 | 3,251
iSTANBUL USKUDAR DEVLET HASTANESI 0,000 | 0,039 | 0,041 | 0,020 0,032 | 6,592
iZMIR ALIAGA DEVLET HASTANESI 11,484 | 0,207 | 0,260 | 0,115 0,071 | 9,058
iZMiR ALSANCAK NEVVAR SALIH iSGOREN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
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iZMIR BAYINDIR DEVLET HASTANESI 4,059 | 0,000 | 0,000 | 0,000 0,000 0,072
iZMIR BUCA SEYFi DEMIRSOY DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
iZMIR GiGLi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
iZMIR DR.FARUK ILKER BERGAMA DEVLET HASTANESI 48,515 | 0,293 | 0,426 | 0,174 0,152 7,275
iZMIR FOGA DEVLET HASTANESI 12,316 | 0,279 | 0,445 | 0,171 0,032 1,988
iZMIR KARSIYAKA DEVLET HASTANESI 163,256 | 0,316 | 0,489 | 0,192 0,383 | 41,068
iZMIR KIRAZ DEVLET HASTANESI 9,551 | 0,246 | 0,355 | 0,145 0,025 1,676
iZMIR M.ENVER SENERDEM TORBALI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
iZMIR MENEMEN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
iZMIR NEJAT HEPKON SEFERIHISAR DEVLET HASTANESI 13,485 | 0,152 | 0,180 | 0,082 0,035 5,204
iZMIR ODEMIS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
iZMIR SELCUK DEVLET HASTANESI 20,207 | 0,182 | 0,225 | 0,101 0,037 7,116
iZMiR TIiRE DR.ERTUGRUL AKER DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
iZMIR URLA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
KAHRAMANMARAS AFSIN DEVLET HASTANESI 0,000 | 0,029 | 0,030 | 0,015 0,012 0,879
KAHRAMANMARAS ANDIRIN DEVLET HASTANESI 11,592 | 0,430 | 0,753 | 0,274 0,048 4,496
KAHRAMANMARAS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
KAHRAMANMARAS DR.SUREYYA ADANALI GOKSUN DEVLET HASTANESI 5,903 | 0,000 | 0,000 | 0,000 0,000 0,061
KAHRAMANMARAS ELBISTAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
KAHRAMANMARAS PAZARCIK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
KAHRAMANMARAS YENISEHIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
KARABUK DEVLET HASTANESI 39,484 | 0,031 | 0,033 | 0,016 0,034 3,023
KARABUK SAFRANBOLU DEVLET HASTANESI 33,303 | 0,328 | 0,499 | 0,198 0,082 8,415
KARAMAN DEVLET HASTANESI 37,015 | 0,033 | 0,034 | 0,017 0,048 2,624
KARAMAN ERMENEK DEVLET HASTANESI 12,216 | 0,173 | 0,216 | 0,096 0,026 1,697
KARS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
KARS KAGIZMAN DEVLET HASTANESI 11,449 | 0,231 | 0,304 | 0,132 0,039 2,336
KARS SARIKAMIS DEVLET HASTANESI 0,000 | 0,145 | 0,170 | 0,078 0,025 2,354
KASTAMONU BOZKURT DEVLET HASTANESI 3,439 | 0,000 | 0,000 | 0,000 0,000 0,144
KASTAMONU CiDE DEVLET HASTANESI 6,450 | 0,241 | 0,330 | 0,140 0,017 1,813
KASTAMONU DADAY DEVLET HASTANESI 5,563 | 0,471 | 0,979 | 0,323 0,021 3,349
KASTAMONU DR.MUNIF iISLAMOGLU DEVLET HASTANESi 121,849 | 0,257 | 0,384 | 0,154 0,236 | 24,045
KASTAMONU INEBOLU DEVLET HASTANESI 12,824 | 0,334 | 0,535 | 0,206 0,037 4,868
KASTAMONU TASKOPRU DEVLET HASTANESI 13,945 | 0,285 | 0,438 | 0,173 0,033 3,848
KAYSERI BUNYAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
KAYSERi DEVELI HATICE-MUAMMER KOCATURK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
KAYSERi YAHYALI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
KIRIKKALE DEVLET HASTANESI 47,529 | 0,134 | 0,159 | 0,073 0,066 7,207
KIRKLARELi BABAESKi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
KIRKLARELi DEVLET HASTANESI 70,316 | 0,319 | 0,472 | 0,191 0,258 | 24,321
KIRKLARELI ViZE DEVLET HASTANESI 9,507 | 0,092 | 0,114 | 0,051 0,010 0,978

74




KIRSEHIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
KIRSEHIR KAMAN DEVLET HASTANESI 10,461 | 0,225 | 0,292 | 0,127 0,030 | 6,052
KOCAELi DARICA FARABi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
KOCAEL| DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
KOCAEL| GEBZE FATiH DEVLET HASTANESI 12,159 | 0,000 | 0,000 | 0,000 0,000 | 0,022
KOCAELi GOLCUK DEVLET HASTANESI 33,113 | 0,084 | 0,095 | 0,045 0,063 | 4,898
KOCAEL| KANDIRA KAZIM DIiNC DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
KOCAELi KARAMURSEL DEVLET HASTANESI 18,823 | 0,159 | 0,201 | 0,089 0,040 | 3,785
KOCAEL| KORFEZ DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
KONYA AKSEHIR DEVLET HASTANESI 24,201 | 0,155 | 0,184 | 0,084 0,110 | 10,865
KONYA BEYSEHIR DEVLET HASTANESI 50,460 | 0,245 | 0,331 | 0,141 0,131 | 11,790
KONYA CiHANBEYLi DEVLET HASTANES] 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
KONYA CUMRA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
KONYA DOGANHISAR DEVLET HASTANESI 7,958 | 0,135 | 0,215 | 0,083 0,009 | 2,071
KONYA EREGLI DEVLET HASTANES] 34,192 | 0,102 | 0,116 | 0,054 0,075 | 4,971
KONYA HUYUK DEVLET HASTANESI 7,612 | 0,054 | 0,067 | 0,030 0,005 | 0,688
KONYA KADINHANI REFiK-SAIME KOYUNCU DEVLET HASTANESI 17,655 | 0,483 | 0,952 | 0,321 0,065 | 4,423
KONYA KARAPINAR DEVLET HASTANESI 12,090 | 0,216 | 0,275 | 0,121 0,028 | 2,866
KONYA NUMUNE HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
KONYA SEYDISEHIR DEVLET HASTANESI 14,452 | 0,093 | 0,103 | 0,049 0,039 | 4,794
KUTAHYA DEVLET HASTANESI 110,772 | 0,277 | 0,395 | 0,163 0,267 | 17,680
KUTAHYA DOC.DR.iSMAIL KARAKUYU SiMAV DEVLET HASTANESI 7,156 | 0,018 | 0,019 | 0,009 0,006 | 0,411
KUTAHYA DOC.DR.MUSTAFA KALEMLi TAVSANLI DEVLET HASTANESI 19,513 | 0,026 | 0,028 | 0,013 0,016 | 1,788
KUTAHYA EMET DEVLET HASTANESI 5,845 | 0,091 | 0,111 | 0,050 0,009 | 0,924
KUTAHYA EVLIYA CELEBi DEVLET HASTANESI 43,981 | 0,076 | 0,087 | 0,041 0,081 | 5,390
KUTAHYA GEDIZ DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MALATYA DEVLET HASTANESI 0,000 | 0,086 | 0,094 | 0,045 0,250 | 20,150
MALATYA DOGANSEHIR DEVLET HASTANESI 9,404 | 0,256 | 0,345 | 0,147 0,027 | 4,552
MALATYA YESILYURT HASAN CALIK DEVLET HASTANESI 3,062 | 0,083 | 0,090 | 0,043 0,009 | 0,504
MANIiSA AKHISAR DEVLET HASTANESI 24,120 | 0,045 | 0,050 | 0,024 0,039 | 4,293
MANIiSA ALASEHIR DEVLET HASTANESI 34,220 | 0,101 | 0,114 | 0,054 0,042 | 3,485
MANIiSA DEVLET HASTANES] 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MANISA KIRKAGAC DEVLET HASTANESI 20,265 | 0,489 | 1,078 | 0,337 0,053 | 3,237
MANIiSA KULA DEVLET HASTANESI 3,626 | 0,040 | 0,043 | 0,021 0,006 | 0,286
MANIiSA MERKEZEFENDi DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MANISA SALIHLi DEVLET HASTANESI 33,157 | 0,092 | 0,104 | 0,049 0,069 | 8,244
MANISA SARIGOL DEVLET HASTANESI 6,143 | 0,149 | 0,176 | 0,081 0,014 | 1,104
MANiSA SARUHANLI DEVLET HASTANESI 0,000 | 0,046 | 0,049 | 0,024 0,010 | 1,036
MANIiSA SOMA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MANIiSA TURGUTLU DEVLET HASTANESI 15,344 | 0,014 | 0,014 | 0,007 0,011 | 0,785
MARDIN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
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MARDIN KIZILTEPE DEVLET HASTANESi 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MARDIN MIDYAT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MARDIN NUSAYBIN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MUGLA BODRUM DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MUGLA DALAMAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MUGLA DEVLET HASTANESI 100,616 | 0,235 | 0,316 | 0,135 0,269 | 12,486
MUGLA FETHIYE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MUGLA KOYCEGIZ DEVLET HASTANESI 12,028 | 0,161 | 0,200 | 0,089 0,022 | 2,291
MUGLA MARMARIS DEVLET HASTANESI 30,598 | 0,223 | 0,297 | 0,128 0,078 | 7,507
MUGLA MILAS 75.YIL DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MUGLA ORTACA DEVLET HASTANESI 12,731 | 0,195 | 0,243 | 0,108 0,032 | 4,098
MUS BULANIK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MUS DEVLET HASTANESI 47,854 | 0,221 | 0,285 | 0,125 0,199 | 10,798
MUS HASKOY DEVLET HASTANESI 10,235 | 0,187 | 0,341 | 0,124 0,014 | 0,993
MUS MALAZGIRT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
MUS VARTO DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
NEVSEHIR DR.i.SEVKi ATASAGUN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
NEVSEHIR URGUP DEVLET HASTANESI 16,420 | 0,487 | 0,954 | 0,323 0,075 | 13,583
NiGDE BOR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
NiGDE DEVLET HASTANESI 112,374 | 0,297 | 0,433 | 0,176 0,326 | 29,411
ORDU AKKUS DEVLET HASTANESI 4,706 | 0,190 | 0,250 | 0,109 0,010 | 0,974
ORDU AYBASTI DEVLET HASTANESI 15,480 | 0,242 | 0,335 | 0,140 0,033 | 2,488
ORDU BOZTEPE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
ORDU DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
ORDU FATSA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
ORDU KUMRU DEVLET HASTANESI 15,721 | 0,163 | 0,259 | 0,100 0,022 | 2,908
ORDU UNYE DEVLET HASTANESI 26,818 | 0,072 | 0,081 | 0,038 0,053 | 5,564
OSMANIYE BAHCE DEVLET HASTANESI 15,803 | 0,442 | 0,822 | 0,288 0,051 | 4,458
SAKARYA AKYAZI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
SAKARYA GEYVE DEVLET HASTANESI 5,390 | 0,003 | 0,004 | 0,002 0,000 | 0,853
SAKARYA HENDEK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
SAKARYA KARASU DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
SAKARYA PAMUKOVA DEVLET HASTANESI 10,381 | 0,310 | 0,448 | 0,183 0,026 | 2,547
SAKARYA YENIKENT DEVLET HASTANESI 74,945 | 0,092 | 0,107 | 0,049 0,088 | 6,649
SAMSUN ALACAM DEVLET HASTANESI 7,011 | 0,113 | 0,139 | 0,062 0,009 | 1,167
SAMSUN BAFRA NAFiZ KURT DEVLET HASTANESI 20,541 | 0,148 | 0,174 | 0,080 0,108 | 9,497
SAMSUN CARSAMBA DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
SAMSUN GAZi DEVLET HASTANESI 75,671 | 0,137 | 0,158 | 0,073 0,193 | 11,544
SAMSUN HAVZA DEVLET HASTANESI 11,771 | 0,053 | 0,059 | 0,028 0,012 | 1,501
SAMSUN KAVAK DEVLET HASTANESI 14,060 | 0,273 | 0,501 | 0,177 0,032 | 3,724
SAMSUN LADIK DEVLET HASTANESI 10,948 | 0,377 | 0,666 | 0,241 0,035 | 2,167

76




SAMSUN TERME DEVLET HASTANESI 25,772 | 0,324 | 0,480 | 0,193 0,101 | 7,852
SAMSUN VEZIRKOPRU DEVLET HASTANES| 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
SIVAS DEVLET HASTANESI 0,000 | 0,038 | 0,039 | 0,019 0,046 | 2,137
SIVAS DiVRiGi DEVLET HASTANESI 13,668 | 0,221 | 0,328 | 0,132 0,025 | 2,606
SiVAS GURUN DEVLET HASTANESI 6,328 | 0,325 | 0,485 | 0,195 0,019 | 2,664
SIVAS NUMUNE HASTANESI 0,000 | 0,201 | 0,251 | 0,112 0,326 | 24,304
SIVAS SUSEHRI DEVLET HASTANES| 5,779 | 0,000 | 0,000 | 0,000 0,000 | 0,046
SIVAS SARKISLA DEVLET HASTANESI 16,028 | 0,228 | 0,296 | 0,129 0,039 | 4,536
SIVAS YILDIZELi DEVLET HASTANESI 5,759 | 0,147 | 0,172 | 0,079 0,019 | 1,864
SIVAS ZARA DEVLET HASTANESI 9,229 | 0,177 | 0,222 | 0,099 0,023 | 1,779
SANLIURFA BALIKLIGOL DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
SANLIURFA BIRECiK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
SANLIURFA CEYLANPINAR DEVLET HASTANES] 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
SANLIURFA HARRAN DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
SANLIURFA VIRANSEHIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
TEKIRDAG GERKEZKOY DEVLET HASTANESI 15,343 | 0,025 | 0,027 | 0,013 0,010 | 0,664
TEKIRDAG CORLU DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
TEKIRDAG DEVLET HASTANESI 96,561 | 0,176 | 0,218 | 0,097 0,250 | 21,892
TEKIRDAG HAYRABOLU DEVLET HASTANESI 16,485 | 0,297 | 0,492 | 0,185 0,040 | 3,739
TEKIRDAG MALKARA DEVLET HASTANESI 4,368 | 0,123 | 0,140 | 0,066 0,024 | 1,535
TEKIRDAG SARAY DEVLET HASTANES| 22,728 | 0,283 | 0,461 | 0,175 0,046 | 5,104
TRABZON AKCAABAT DEVLET HASTANESI 19,722 | 0,073 | 0,079 | 0,038 0,030 | 3,095
TRABZON ARAKLI BAYRAM HALIL DEVLET HASTANESI 13,567 | 0,154 | 0,199 | 0,087 0,028 | 1,941
TRABZON FATIH DEVLET HASTANESI 45,225 | 0,086 | 0,098 | 0,046 0,080 | 4,313
TRABZON MAGKA MEHMET AKTURK DEVLET HASTANESI 7,700 | 0,134 | 0,184 | 0,078 0,010 | 1,135
TRABZON OF DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
TRABZON SURMENE DEVLET HASTANESI 8,262 | 0,133 | 0,154 | 0,072 0,026 | 1,094
TRABZON TONYA DEVLET HASTANESI 7,246 | 0,094 | 0,149 | 0,058 0,005 | 1,260
TRABZON VAKFIKEBIR DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
TUNCELI DEVLET HASTANESi 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
USAK BANAZ DEVLET HASTANESI 5,667 | 0,039 | 0,041 | 0,020 0,005 | 0,581
USAK DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
USAK ESME DEVLET HASTANESI 3,005 | 0,063 | 0,067 | 0,032 0,006 | 0,442
USAK SIVASLI DEVLET HASTANESI 7,268 | 0,215 | 0,282 | 0,122 0,023 | 0,912
VAN BASKALE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
VAN ERCIS DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
VAN iPEKYOLU DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
VAN MURADIYE DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
VAN OZALP DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
YALOVA DEVLET HASTANESI 24,907 | 0,032 | 0,034 | 0,016 0,028 | 7,944
YOZGAT AKDAGMADENI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 | 0,000
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YOZGAT DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
YOZGAT SORGUN DEVLET HASTANESI 58,014 | 0,240 | 0,324 | 0,138 0,136 | 13,714
YOZGAT YERKOY DEVLET HASTANESI 13,221 | 0,191 | 0,236 | 0,105 0,054 6,302
ZONGULDAK ATATURK DEVLET HASTANESI 197,704 | 0,277 | 0,393 | 0,163 0,455 | 36,508
ZONGULDAK CAYCUMA DEVLET HASTANESI 10,568 | 0,010 | 0,011 | 0,005 0,004 0,702
ZONGULDAK DEVLET HASTANESI 78,790 | 0,615 | 1,643 | 0,451 0,337 | 26,086
ZONGULDAK DEVREK DEVLET HASTANESI 25,995 | 0,340 | 0,569 | 0,213 0,059 5,515
ZONGULDAK KARADENIZ EREGLI DEVLET HASTANESI 0,000 | 0,000 | 0,000 | 0,000 0,000 0,000
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