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ABSTRACT 

 

The Effect of the Private Sector on Geographic Distribution of Public Sector 

Physicians in Turkey, 1990-2000 

 

by 

Ayça Bilir 

 

The availability and distribution of physicians is an important indicator of the 

strength of a health system and is highly associated with mortality rates and life 

expectancy. The purpose of this study is to determine the factors affecting the public 

sector physician supply in Turkey with an emphasis on the impact of private 

hospitals. The change in the physician supply at city-level from 1990 to 2000 is 

regressed on the number of private and public hospital beds, certain socio-economic 

variables and market area characteristics. Considering that the response to private 

hospitals could differ across physicians with different characteristics, the analysis is 

repeated using 1) specialists vs practitioners, 2) physicians working for different 

types of hospitals (namely Ministry of Health, SSK and university hospitals). The 

effect of private hospital capacity is found to be significant and positive for 

specialists, whereas it is negative for practitioners. There is a significant and positive 

correlation between the private bed numbers and the supply of specialists working  in 

MoH and university hospitals, but it does not seem to affect the SSK hospitals. 

Finally, the ten year period is divided into two 5-year periods to detect the effect of 

the change in obligatory service law in 1995 on the distribution of physicians. 

 

 iii



KISA ÖZET 

 

Türkiye’de Özel Sektörün Devlet Hastanelerinde Çalışan Doktorların                              

Bölgesel Dağılımına Etkileri, 1990-2000 

 

Ayça Bilir 

 

Sağlık personelinin mevcudiyeti ve dağılımı, sağlık sisteminin gücünün 

önemli bir göstergesidir, aynı zamanda ölüm oranları ve yaşam beklentisi ile fazlaca 

ilişkilidir. Bu çalışmanın amacı, başta özelhastaneler olmak üzere, doktorların 

çalışma yeri seçimlerini etkileyen faktörleri bularak bu alandaki bölgesel dağılım 

sorununa çözüm bulabilmektir. Özel ve kamu hastanelerindeki yatak sayıları, 

sosyoekonomik değişkenler ve bölgesel özellikleri, 1990 ve 2000 yılları arasındaki 

doktor sayılarının il bazında değişimini açıklamak için kullanılmıştır. Özel 

hastanelerin etkisinin doktor grupları için farklılık gösterebileceği düşünülerek 

analizler 1)uzman ve pratisyen hekim, 2)Sağlık Bakanlığı, SSK ve üniversite 

hatanerinde çalışan doktorlar için tekrarlanmıştır.  Özel hastane kapasitesinin uzman 

doktorlar üzerinde pozitif etki yaparken, pratisyen hekimler üzerinde negatif etki 

yaptığı ortaya çıkmıştır. Sağlık Bakanlığı ve üniversitede çalışan uzman hekim sayısı 

ile özel yatak sayıları arasında pozitif bir ilişki bulunmaktadır. Zorunlu hizmet 

yasasının, doktorların dağılımına etkileri, 1990-2000 dönemi beşer yıllık iki periyoda 

bölünerek incelenmiştir.  

 

 

 

 iv



 

ACKNOWLEDGEMENTS 

 

I would like to express my sincere appreciation to Assist. Prof. Burçay Erus for his 

supervision and guidance during the preparation of this thesis. 

 

I would like to thank to Assist. Prof. Gökhan Özertan and Assist. Prof Güzin Gülsün 

Arıkan for taking part in my thesis committee and providing helpful comments.         

I also thank to Boğaziçi University Research Fund – Project no: 06C105 for all the 

support provided for this study. 

 

I would like to thank to my family for their love and support at every instant of my 

life. Finally, a special thanks to A. Can Serrican for his support during my studies. I 

dedicate this thesis of mine to him.   

 

 

 

 

 

 

 

 

 

 

 

 v



TABLE OF CONTENTS 

 

Abstract (in English) 

Kısa Özet 

Acknowledgements 

Table of Contents 

List of Tables 

List of Figures       

CHAPTER 1 INTRODUCTION  

Objective 

Reasons for Studying Physician Distribution 

Overview of the Health Care System in Turkey 

Research Questions 

Outline of the Remaining Chapters 

CHAPTER 2 LITERATURE REVIEW 

Review of Physician Supply and the Health Sector  

 Empirical Studies on the Location Choice of Physicians 

CHAPTER 3 METHODOLOGY 

Description of Data 

Data Sources 

Sampling 

Analytic Methods 

CHAPTER 4 RESULTS 

Descriptive Statistics 

   Regression Results   

Page 

iii 

iv 

v 

vi 

viii 

ix 

1 

1 

1 

5 

8 

10 

11 

11 

14 

23 

23 

26 

27 

28 

31 

31 

35

 vi



 

CHAPTER 5 SUMMARY AND CONCLUSION  

Major Findings 

Limitations and Further Research 

BIBLIOGRAPHY 

APPENDIX 1 Infant and Child Mortality Rates by Region 

APPENDIX 2 Regional Distribution of Physicians  

APPENDIX 3 Variables Used for the Calculation of Socio-Economic 

Development Level Index    

APPENDIX 4  

APPENDIX 5 Correlations between Dependent and Independent Variables 

APPENDIX 6 Estimates of Models of Change in General Practitioner 

Supply from 1990 to 1995 and from 1990 2000 

APPENDIX 7 Estimates of Models of Change in Specialist Supply in    

MoH, SSK and University Hospitals 

APPENDIX 8 Results of Multicollinearity Tests 

APPENDIX 9 Results of Endogeneity Tests 

    

 

 

 

 

 

 

Page 

45 

45 

46 

47 

49 

50 

 

51 

52 

53 

 

55 

 

56 

57 

59

 

 vii



LIST OF TABLES 

Table 

1. Distribution of Total Physicians, Specialists and Practitioners in Turkey  

2. Organizations Involved in Turkish Health Care Table of Contents 

3. Increase in Bed Capacity in Turkey  

4. Global Distribution of Health Workers     

5. Global Distribution of Hospital Beds  

6. Description of the Variables Used in the Analysis  

7. Descriptive Statistics for Dependent Variables  

8. Descriptive Statistics for Independent Variables 

9. Estimates of Models of Change in Total Physicians, Specialists and 

General Practitioners from 1990 to 2000 

10. Estimates of Models of Change in Specialist Supply in 1990-1995 

and 1995-2000 

11. Estimates of Models of Change in Specialist Supply in MoH, SSK 

and University Hospitals from 1990 to 1995 and 1995 to 2000 

12. VIF and Tolerance for the Variables Used in First Group Regression 

13. Coefficient Variance-Decomposition Analysis with Condition Indices 

14. Endogeneity Test with Students used as Instrumental Variable 

    

 

 

 

 

Page 

04 

05 

12 

13 

14 

26 

33 

34 

 

37 

 

39 

 

41 

42 

43 

44 

 

 viii



LIST OF FIGURES 

Table 

1. Health Workers Save Lives 

2. Role of Government in Location Choice 

3. Number of Persons per Physician and Nurse between 1965 and 2000 

4. Physicians per 100.000 people between 1980 and 2000   

  

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page 

02 

06 

12 

13 

 

 

 

 

 ix



 1

 

 

 

CHAPTER 1 

INTRODUCTION 

Objective 

The objective of this study is to identify the effects of the private health 

sector together with socio-economic development variables and certain market area 

characteristics on the location choice of physicians in Turkey between 1990 and 

2000. Before the overall physician shortage can be understood and any public policy 

developed, it is necessary to understand on a macro scale the factors determining the 

geographic distribution of physicians across the country. An attempt is made here 

first to introduce the results of previous studies and then to develop a meaningful 

model of physician location for Turkey. 

Reasons for Studying Physician Distribution 

“Today and every day, the lives of vast numbers of people lie in the 
hands of health systems. From the safe delivery of a healthy baby to the care 
with dignity of the frail elderly, health systems have a vital and continuing 
responsibility to people throughout their lifespan. They are crucial for the 
healthy development of individuals, families and societies everywhere”.                                 

                                                                (World Health Report, 2000)   

 At the heart of each and every health system, the workforce is central to 

advancing health. The availability and composition of human resources for health is 

an important indicator of the strength of a health system. There is ample evidence 

that worker numbers and quality are positively associated with immunization 

coverage, outreach of primary care and infant, child and maternal survival (World 

Health Report, 2006). 
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Figure 1: Health workers save lives! 
Source: World Health Report, 2006 

 

Equal distribution and prevalence of medical institutions and health 

personnel are the fundamental principals of The Turkish Main Law on Health 

Services1.  But contrary to what is desired, physician to population ratios in Turkey 

vary a great deal across geographic regions. Table 1 gives the per capita and total 

number of all physicians, specialists and general practitioners working in the public 

sector for the years 1990, 1995 and 2000 in three big cities- Istanbul, Ankara and 

Izmir- , in other metropolises and in the remaining fifty eight cities considered in this 

study. In 2000, the physician supply in 12 metropolises reaches 909 and in small 

cities 209, with a 120% increase in ten years. The percentage increase in that period 

in Istanbul, Ankara and Izmir is small compared to the remaining cities. In 2000, the 

number of physicians working in public hospitals in the 3 big cities become 9305, 

7102 and 4616, increasing by 51%, 52% and 105% respectively. In most of the 

cases, increase in specialist and practitioner numbers is higher in the first half of that 

period. After 1995, the increase in physician supply in public hospitals lessens, 

                                                 
1 Sağlık Hizmetleri Temel Kanunu, 3359 
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which can be explained by the obligatory service law on health services that was in 

force until 1995.  

The disproportionate distribution of physicians, both general practitioners 

and specialists, can also be detected from the per capita figures presented in Table 1.  

In 2000, there were only 0.65 physicians per 1000 persons working in public 

hospitals in metropolises and 0.36 in small cities compared to 1.7 in Ankara, 1.4 in 

Izmir and 0.9 in Istanbul. Although the number of both specialists and general 

practitioners per 1000 persons increased more in small metropolises and other cities 

in 10 years, per capita numbers of physicians are far below the numbers in big cities. 

The number of specialist per 1000 increased more in small cities in the second half of 

that period compared to big cities and per capita general practitioners and total 

physicians are decreased in big cities between 1995 and 2000.  

Various public policies, like obligatory service for physicians are, applied 

to solve this problem. Also the number of physicians working in public hospitals has 

doubled in ten years. Neither the law on obligatory service nor the increase in 

physician supply lessens this maldistribution by geographic area in Turkey2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
2  For the regional distribution of physicians, see Appendix 2. 
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Table 1: Distribution of total physicians, specialists and general practitioners in Turkey 

 
Note: Taken from the Statistical Yearbook of Inpatient Medical Institutions. Only the physicians 
working in hospitals are included.  
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Overview of the Health Care System in Turkey 

Organization of the Health Sector 

The Turkish health care system has a highly complex structure. The 

actors in health care in Turkey are several public, quasi-public and private 

organizations but relations among them are not well structured and regulated. In 

Table 2, the agencies involved in the health sector are grouped according to whether 

they are concerned with policy formulation, provision of health care, finance of 

health care, or whether they have administrative jurisdiction over the delivery of 

health care. Health services in Turkey are supplied by a multitude of public and 

private providers. The three key public providers are the Ministry of Health (MoH), 

Social Insurance Institution (SSK) and the Universities through University hospitals.  

Table 2: Organizations involved in Turkish health care classified by their function 

 
Taken from Turkey Health Report 2004, The Ministry of Health of Turkey                                                                                        
Note: Bağ-Kur is the insurance scheme for the self-employed. GERF is the retirement fund for                                   
government employees. SSK is for private sector employees and blue-collar public sector employees 
 

MoH is the major provider of primary and secondary health care and 

essentially the only provider of preventive health services. MoH operates an 

extensive network of health facilities providing primary, secondary and specialized 

inpatient and outpatient care. SSK operates a significant network of secondary in- 
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and outpatient facilities and a more limited number of primary facilities servicing 

members of SSK and their dependents. University hospitals provide in-and outpatient 

care. Public sector health facilities are complemented by a much smaller network of 

private facilities providing both inpatient and outpatient care. In 2000, 56% of the 

total patient visits were to MoH hospitals, followed by 34% to SSK hospitals, 7% to 

university hospitals and 2% to private hospitals3.  

Role of the Government in Location Choice 

A physician is defined as the person who has completed 6 years of higher 

training in medicine. Those who have had a further period of training in a special 

field of medicine are called specialists (specialized physician). In Turkey, the 

location decision of a specialist or general practitioner is not independent of the 

government’s requirements. 

 
Figure 2: Role of the government in location choice of physicians4

 
 

                                                 
3 Calculated from Statistical Yearbook of Inpatient Medical Institutions 2000 prepared by MoH. 
4 Obligatory service was in presence from 1981 to 2003, but was  not applied after 1995. 
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Figure 2 summarizes the decision process a physician will face after the six 

years of medical education. The process is as follows: 

• After medical education, practitioners either choose to take an exam to 

start their specialty education or ask for their appointment for the obligatory service 

of two years. 

•  If he/she chooses to continue his/her specialty education and passes the 

exam, the education lasts for 4 to 6 years. After graduating as a specialist, he is 

required to complete his obligatory service and to work in a public hospital for 4 

years. 

•  The newly graduated practitioner may choose to complete the first 2 

years of his obligatory service just after graduation. Physicians are required to work 

for two years as a practitioner and then for another two years as a specialist to 

complete their obligatory service.  

• If a physician chooses not to go to his obligatory service location, he is 

not allowed to work as a physician in any place.   

• After the obligatory service, physicians identify three top priority areas 

and the selection is based on attempts to match vacancies with graduate priority 

preferences.  

• If there are more applications to a hospital than the announced staff 

requirements, the physicians are chosen according to the outcomes of a draw. In case 

of not being appointed to any of these three places, afterwards there is a general 

draw.  

• The physician has to work in the hospital he is appointed to at least for 

one year to have a right to ask for a new appointment. 
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•  Every health personnel gets points according to the previous location of 

service and his occupational abilities, and these points are taken into consideration 

for the next draws. 

Obligatory service law was put into practice between 1981 and 1995. Since 

1995, graduates are immediately appointed to their place of employment. So in 1990 

the law affected the distribution of physicians, but not in 2000. This change is 

expected to reduce the growth rate of physician supply in the less-desired cities.  

Research Questions 

City-level data excluding the 3 big cities, Istanbul, Izmir and Ankara, is 

used in the following analyses to understand the effects of the private health sector 

on the change in the number of total physicians, general practitioners and specialists.  

Private hospital capacity (measured by number of beds) in each city is 

expected to affect the location choice of public sector physicians in two ways. A 

study carried out by Tokat (1998) showed that physicians working full time in the 

public sector earned maximum $5500 per year after taxes, while physicians working 

part time in the private sector earned $24.000 before taxes. Since the salaries of 

physicians working in the public sector are very low, engagement in private practice 

allows them to increase their earnings significantly. In fact, the possibility of private 

practice by public doctors helps the public sector keep the necessary number of 

physicians engaged despite the low wages. But on the other hand, physicians 

working in MoH hospitals are allowed to see private out-patients in these facilities 

after 4 pm, and health personnel working at university facilities are allowed to work 

privately part time at university hospitals after midday. Revenues from the treatment 

of a private patient in public hospital are shared between the hospital’s revolving 
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funds and the treating physician. So public sector physicians will perceive the 

increase in private health facilities as an increase in competition. 

In the analysis, the physician population is divided into two groups as 

specialist and general practitioners to see if location and population characteristics 

have different effects on them. Elesh and Schollaert (1972) state that high income 

areas are more important for specialists than for general practitioners as specialists 

are used more heavily by high income populations.  Similarly, the effect of hospitals 

was far greater for specialists than for general practitioners. Rundall and McClain 

(1982) shows that specialists will not survive as well as practitioners in an 

environment where the level of natural resources measured by population size, 

availability of medical facilities and income are low, due to the fact that they only 

see patients with certain kinds of diseases. 

To assess the impact of private hospitals on the distribution of physicians 

under obligatory service law and otherwise, the data is divided into two periods, 

1990-1995 and 1995-2000. The effect of the private health sector on the change in 

physician supply in these two periods is expected to be different as the obligatory 

service law, which does not take into consideration the choice of physicians, was 

effective until 1995. When physicians are free to choose the city they want to work 

in, they are expected to choose the areas with higher development levels and higher 

hospital capacities. The availability of the private sector will affect the distribution of 

physicians more significantly in the absence of an obligatory law, where the true 

location choice of a physician can be detected. 

We also analyze whether the effect of the private health sector on the 

number of specialists and general practitioners differ, across MoH, SSK and 

university hospitals.  
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Outline of the Remaining Chapters 

 Chapter 2 provides an overview of the physician supply in Turkey with cross-

national comparisons. Finally, a review of previous empirical studies that used macro 

and micro level analysis to study the location choice of physicians is presented. 

 Chapter 3 lays out the methodology for this study. The description of 

dependent and independent variables are presented first, followed by the explanation 

of data sources, sampling methods and limitations of the data. Finally, analytic 

methods used in the study are explained. 

 Chapter 4 presents the results of the analysis which include descriptive 

statistics, bivariate analysis, model estimation, multicollinearity diagnostics and 

endogeneity tests. 

 Chapter 5 begins with a brief summary of the study followed by the 

discussion of the implications for health policy makers and researchers. The chapter 

concludes with the limitations of the study and suggestions for further research. 
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CHAPTER 2 

LITERATURE REVIEW 

Review of Physician Supply and Health Sector 

Trends in Hospital Capacity 

Table 3 presents the total number of beds and per capita numbers in each 

hospital category5. Beginning with the Ministry of Health hospitals, it is seen that 

the16.5% increase in the total number of beds in 10 years is equal to population 

change, so beds per capita has not increased in that period. The capacity of SSK and 

university hospitals increased by 22 and 42%, respectively, resulting in 41.3 and 36.1 

beds per million in 2000. The highest increase in capacity is observed in private 

hospitals with 124%. University and private hospitals grew more in the second half 

of the period with 22 and 58% compared to 16 and 42% in the first half. 

Private hospitals play a significant role in many health systems, serving not 

only private but also public patients. In developing countries, the number of private 

hospitals is small compared to the number of public hospitals. According to Hanson 

and Berman (1998) the number of private hospital beds in selected developing 

countries on average accounted for 28% of all hospital beds, whereas private sector 

accounted for only 9% of hospital capacity in Turkey in 2000, which was 5% ten 

years ago. Statistics also show that there is a large variation in the number of private 

hospital beds between developing countries. For example, in Brazil, the number of 

                                                 
5 In this table, all hospitals including the ones in Istanbul, Izmir and Ankara are considered for 
comparison purposes. The analysis does not cover those three big cities. 
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private hospital beds was 2,504 per million people compared to that in Bangladesh of 

42.2 per million people. 

Table 3: Increase in Bed Capacity in Turkey 

 
Note: Calculated from the Statistical Yearbook on Inpatient Health Institutions.  

Trend in Total Physician Supply 

Figure 3 represents the long term trends in the supply of total physicians in 

Turkey. In 1980 a physician needed to deal with approximately 1600 people and 

these decreases to 1100 and 790 in the following periods. The largest decrease (32%) 

in population to physician ratio took place between 1980 - 1990.  

Figure 3: Number of Persons per Physician and Nurse between 1965 and 2000 

 
Note: Data is taken from Ministry of Health (www.saglik.gov.tr) 
 

At the beginning of 1980, there were 37 specialists and 23 practitioners per 

100,000 peoples, whereas they became 56 and 69 in 2000. The total number of 

specialists increased by 128% and practitioners by 346% in 20 years in Turkey. 
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Figure 4: Physicians per 100.000 people between 1980 and 2000 

 
Note: Data is taken from The State Institute of Statistics 

 

Cross-National Comparisons 

Physician Supply and Hospitals 

 Table 4 gives the average numbers of health personnel in certain groups of 

countries. Turkey has a higher amounts of physicians than the averages of the world, 

the upper middle income and Europe & Central Asia groups that it belongs to.  

 
Table 4: Global Distribution of Health Workers 

 
  Note. Data is taken from World Health Report 2006. 
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When the density per 1000 is considered, Turkey has the lowest with 1.35 

physicians, whereas the average is 1.7 in the world, 1.89 in the upper middle income 

group and 2.99 in Europe & Central Asia . 

 Hospital beds per 1,000 people of selected upper middle income and OECD 

countries are presented in Table 5. Turkey has the least number of hospital beds per 

capita after Mexico compared to the other countries considered. Many high income 

countries have experienced a steady decline in the numbers of acute beds due to the 

changing pattern of care for elderly people and people with severe disabilities or 

mental disorders6 (Mckee and Healy, 2002). 

Table 5: Global Distribution of Hospital Beds, Density per 1,000 population  

 
  Note: Data is taken from World Bank Health, Nutrition, and Population Statistics  
 

Empirical Studies on Location Choice of Physicians 

Physician location studies can be regarded as a segment of the larger 

economic literature on population location and mostly employ the same basic 

determinants with population migration studies; however they differ from the 

                                                 
6 The fall in hospital beds in Europe is attributed to three major movements: cost pressures, changes in 
treatment and care options, and restructuring of acute care (nursing homes instead of big hospitals). 
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population studies in terms of the emphasis they give to the variables they use. 

Generally, two different approaches were used in the previous studies on physician 

distribution at the local market level: (1) micro (individual) level models explaining 

the factors that determine physicians’ choice of practice location, and (2) macro 

(aggregative) level models explaining the geographic distribution of physicians or 

the change in physician supply (Ernst and Yett, 1985). These two approaches should 

be regarded as complementary to competing explanations of physician supply. 

Micro Level Analysis 

There are two theories supported empirically by the micro-level analysis of 

physician preferences for practice location. According to “prior-contact” theory, the 

more contacts (such as birth, medical school, internship or residency) a physician has 

with a particular area, the more likely the physician is to practice in that area and the 

more recent contacts have a stronger effect than the less recent ones. The second 

theory derives from economic models, assuming physicians’ interest in maximizing 

both monetary and non-monetary returns (Jiang and Begun, 2000). 

Previous studies mostly focus on the decisions of new physicians, who 

represent the most mobile component of the physician supply. Yett and Sloan (1974) 

used the survey data on physicians who first started a practice in 1966 to study both 

theories of physician location. They found that the probability of a physician locating 

in a state is positively related to both the number and the sequencing of contacts. The 

relationships still hold even after socioeconomic conditions are taken into account. 

Change in per capita income between 1962 and 1966 showed significant positive 

coefficients only in the regressions for general practitioners. 

Cooper et. al. (1975) conducted a detailed survey on a sample of male 

general practitioners graduated from a U.S. medical school in 1965. The results of 
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the survey showed that the majority of responding physicians made the location 

decision during internship, residency or other house staff training. Opportunity to 

join a desirable group practice, climate or geographic features of the area, availability 

of clinical support facilities and personnel, urban or rural preference, income 

potential and contact with a medical school are the highly ranked factors by the new 

physicians. 

Using a nested logit specification, Hurley (1991) analyzed the physicians’ 

decisions regarding the specialty, location size and mode of their first practices in a 

simultaneous decision model. Under the simultaneous specification the income 

coefficient is positive and statistically significantly different from zero, indicating 

that differentials in expected income are a significant factor in the choice among the 

specialty, location, and mode triplets. 

Macro Level Analysis 

Unlike the micro-level analyses which focus on the actions of individuals in 

response to the changes in demand and market characteristics, macro-level analyses 

attempt to understand the factors affecting the geographical distribution of physicians 

at the city, MSA (Metropolitan Statistical Areas) or state level. Those aggregative 

studies of physician location have used one or more of the five principal measures of 

physician supply: (1) the number of physicians working in the area; (2) the area’s 

physician-population ratio; (3) the change in the number of physicians working in the 

area; (4) the change in the area’s physician-population ratio; and (5) percentage 

change in the number of physicians working in the area. Physician numbers or ratios 

are also divided into two subcategories: specialists and general practitioners (Ernst 

and Yett, 1985). 
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These five measures apply to different dimensions of physician supply and 

to different location decisions. For example, the physician stock is determined by the 

decisions of all physicians working in that area so it is the result of location choices 

going back perhaps as much as several decades. However, the change in physician 

number in an area mostly captures the effects of recent location choices. Physician-

population ratio is an important indicator of the population’s access to physicians’ 

services. Geographical differences in the physician-population ratio depend on both 

the location behavior of the general population and physicians (Ernst and Yett, 

1985). 

Literally dozens of different explanatory variables have been used as 

predictors of the geographic distribution of physicians.  

One of the earliest papers in this area was by Marden (1966), who 

examined the effect of five demographic and ecological variables on the distribution 

of general practitioners and specialists across metropolitan areas in the United States. 

The findings clearly indicated that the five variables, population size, population 

composition (age, race, education) and medical environment, significantly influence 

the distribution of physicians' services and that there are marked differences between 

their influence on physicians in general practice and on specialists.  

Analysis revealed that there is a linear relationship between increases in 

population size and the number of physicians available to aggregate. When the total 

physician group is divided into its two components: general practitioners and 

specialists, the results indicated that variables other than population size play a more 

important role in determining the distribution of specialists than physicians in general 

practice. One of the population composition variables was age structure, which was 

an obvious medical factor, as the youngest and the oldest parts of the population are 
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the ones that use medical services most. So if the greatest need for medical care 

occurs in these segments of the population, there should be greater numbers of 

physicians working in those areas. Therefore, the age variable is operationalized as 

the percentage of the total population under five years old and sixty-five and older. 

The second compositional variable was the education level, as higher education 

levels indicate a greater awareness of illnesses and also greater usage of health 

insurance. Mean school years completed was used as the socioeconomic measure 

instead of income, with the presumption that income alone may not lead to the use of 

medical services unless accompanied by an understanding of the need for such 

services. 

The analysis for the comparison of the distribution of general practitioners 

and specialists revealed that while specialists are found to be particularly influenced 

by the presence of hospital facilities measured by the number of existing hospital 

beds and by the education level of the population, age and race composition are 

relatively more important in the case of general practitioners. 

Lankford (1974) groups the previous studies as the ones using income 

hypothesis and the ones using population size hypothesis to explain the distribution 

of physicians. According to income hypothesis a physician will attempt to choose a 

location which will maximize his total expected income so he considers several 

factors which affect the inflow of money paid for his services such as per capita 

income, population size, morbidity rates, existing medical facilities, and the 

propensity for health services consumption. He must also determine the demand for 

his services, which is the demand not satisfied by the existing physician supply. Later 

studies identify population size as the most important factor for the location choice of 

physicians and the next most influential as per capita income. The population size of 
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an area sets a limit on the number of physicians it needs and can support. Too many 

physicians will yield too small a work load and income so some of the physicians 

will migrate out of the area. If there are too few physicians, others will migrate into 

the area.   

In his analysis, Lankford finds a disproportionate increase in the total 

number of physicians with increasing population size due to the fact that general 

practitioners are directly proportional to the population, but a specialist needs a 

certain minimum population before he can be supported. So a higher degree of 

specialization requires a greater population increment.  Other factors such as the finer 

medical facilities associated with large cities is an additional attractive force, and 

income level, although highly correlated with population size, is clearly a minor, 

supporting factor. Other variables such as nonwhite population, age structure, income 

distribution, and urbanization have negligible effects. 

Nineteen independent variables grouped into four categories of (1) 

supportive facilities and personnel, (2) socioeconomic and demographic 

characteristics of an area, (3) socio-cultural considerations, and (4) need for medical 

services are employed in the model of physician distribution estimated by Busch and 

Dale (1978). In the regressions used for the estimation of physician numbers for the 

years 1950, 1960 and 1970, and for the estimation of change equations, six variables 

are identified as the main determinants of physician to population ratio for the 

counties in the state of Kentucky. Those variables are hospital bed to population 

ratio, per capita retail sales, percentage of male professionals, percentage of families 

with high income, presence of a medical school, and percentage of population over 

the age of 65. Supportive facilities measured by the presence of a medical school and 
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hospital beds to population ratio are the most important factors effecting the 

geographic distribution of physicians. 

The study of Krishnan (1997) examines the effects of selected 

demographic, socioeconomic, and environmental factors (e.g., population size, the 

percentage population with a of university education, and hospital bed/population 

ratio) on the spatial distribution of physicians. The findings indicate that the variable 

measuring the level of university education is the most important factor influencing 

physician distribution once demographic and environmental factors are controlled. 

The higher the educational level of the population, the higher the 

physician/population ratio and the higher the proportion of children under age 5, the 

lower the physician/population ratio. 

Brasure and colleagues (1999) used the data on the number of physicians in 

each market area per year taken from Area Resource File and data describing the 

demand for health care in local markets and market area characteristics. Using an 

empirical framework developed by Bresnahan and Reiss (1991) to analyze the entry 

behavior of physicians into local markets, they estimate the probability that a 

particular market area has a certain level of physician supply. They found that for 

each of the physician types studied, the logarithm of population is a statistically 

significant predictor of higher supply levels of physicians. The other demand factors 

like the proportion of the population that is elderly and the proportion of the 

population with a college education have significant effects on all types of 

physicians’ location choices, while per capita income was significant only in 

predicting specialist supply. Also market area characteristics were important in 

predicting supply across each of the physician types studied. The number of 

community hospital beds and the average population density were the most 
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consistently significant market area characteristics associated with probabilities of 

higher supply across physician types. 

In a more recent study by Jiang and Begun (2002) to identify the factors 

that have an impact on the change in the size and specialty mix of the local physician 

workforce between 1985 and 1994 within the USA an ecological framework is 

employed. The study tries to answer three questions:  what factors in the 

environment support or suppress the growth of a particular physician population at 

the local market level; what factors in the environment have differential effects on 

the growth of different physician specialty populations; what is the structure of the 

relationship among these physician populations of different specialties (do generalist 

physicians compete with medical specialists or do they serve each other). 

Based on the population ecology theory, they explain the growth of general 

practitioner and specialist populations in a local market by four mechanisms: (1)the 

intrinsic properties of this physician population; (2) the local market’s carrying 

capacity determined by munificence (measured by population size, proportion of the 

elderly, number of hospital beds per capita, per capita income), concentration 

(measured by percentage of hospitals with system affiliation, percentage of 

physicians in group practice, percentage of large employers and  Hirschman-

Herfindahl index,) and diversity (measured by percentage of private hospitals, 

percentage of  teaching hospitals, Gibbs-Martin index of differentiation) ; (3) 

competition within the same physician population; and (4) interdependence between 

different physician populations.  

The results of Jiang and Begun’s paper revealed that the number of both 

generalists and specialists increased with residential population size at a decreasing 

rate, the proportion of the elderly had a negative relationship with the change in the 
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number of specialists, greater supply of hospital beds was associated with an increase 

in the number of specialists but a decrease in the number of generalists, and per 

capita income had a positive effect on the increase in the size of both physician 

workforce. Finally, areas with higher proportions of for-profit hospitals were more 

likely to exhibit an increase in the percentage of specialists but a decrease in the 

percentage of generalists.  

In summary, studies examining physician location choice employ three 

major categories of variables: (1) demand for medical services determined by certain 

socioeconomic and demographic characteristics like population size, income and 

education levels, (2) market area characteristics measured by concentration and 

diversity indexes, the percentage of private hospitals, and (3) availability of medical 

services measured by the number of hospital beds and the presence of medical 

schools. The results of the analyses on the effects of those variables are not 

consistent with each other. In general, practitioners are more responsive to 

demographic and socio-economic factors while specialists are more concerned with 

the characteristics of the medical environment. 

In Turkey, there are not so many researches on the distribution of 

physicians and the effect of private health sector. A study by Adaman and Çarkoğlu 

(2000) aims to understand the determinants of the ways in which public resources are 

allocated to different localities. To understand the discrepancies between provinces 

in the central government’s expenditures on health, they used the number of patients 

per specialist and per hospital bed  
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CHAPTER 3 

METHODOLOGY 

Description of Data 

Definitions of the variables are presented in Table 9. 

Dependent Variables 

Only the physicians working in public sector hospitals7 are considered in 

the analysis and the ones that are self-employed or working in the private sector are 

not included. The change in the number of specialist and general practitioners are 

used as dependent variables.  

Then, the change in physician supply in the 1990-1995 and 1995-2000 

periods are estimated separately. These periods are chosen to determine the effect of 

the change in obligatory law in the health sector to the geographic distribution of 

physicians.  

Finally, specialists and general practitioners are divided into three groups 

according to the hospital types they are working in: Ministry of Health hospitals, 

Social Insurance Institution hospitals and university hospitals. Hospitals belonging to 

the Ministry of Defense are not included in the data. 

Independent Variables 

Definitions of the independent variables considered in the analysis are 

presented in Table 9. There are three categories of independent variables. 

 

                                                 
7 Inpatient health institutions with more than 10 beds are classified as a hospital. 
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Availability of Health Facilities 

The supply of hospital facilities is measured by the number of existing beds 

in the province to capture availability, and the access and distribution of health 

services delivery. All the inpatient health care institutions belonging to MoH, SSK, 

universities, and the private sector that have more than 10 beds are considered as 

variables relating to hospital capacity in the area. Bed size reflects both the current 

supply capacity and potential hospital output (Jiang and Begun, 2002). The number 

of public hospital beds sets a limit on the size of the physician population working in 

the public sector. Several studies have found significant relations between the supply 

of hospital resources and physician-population ratio (Busch and Dale, 1978; 

Feldman, 1979).  In the analysis, private and public hospital capacities are considered 

separately in order to identify the effect of the private sector on the location choice of 

physicians.  

Local Population and Other Demand Factors 

 Variables measuring population size, age structure, education level and 

income are expected to influence the number of services demanded in a market area.  

Brasure (1999) found that residential population size is the single most important 

determinant of demand. Instead of total population, urban population is used in the 

analysis. As most of the public hospital capacity is concentrated in city centers, urban 

population is expected to constitute the higher proportion of demand for health 

services. 

 Age dependency ratio, which is the number of persons at “0-14” and “65 and 

over” age groups per 100 people, is used as a measure of age structure. Age structure 

of the population is also important in determining the amount of services that will be 

demanded by the population as the majority of health care services are consumed by 
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people belonging to these age groups. The percentage of university graduates in the 

population consisting of those aged 25 and per capita income are shown to be 

positively related to the demand for health care. 

Market Area Characteristics 

The Hirschman-Herfindahl index (HHI), which is a commonly accepted 

measure of market concentration, is calculated by squaring the market share of each 

firm competing in a market, and then summing the resulting numbers. The numbers 

of outpatients treated in each hospital divided by the total number are used to 

calculate the market share of that hospital. As the HHI increases from zero to one, so 

does the level of market concentration. The closer a market is to being a monopoly, 

the higher the market's concentration (and the lower its competition). An increase in 

the level hospital concentration is expected to have a negative effect of the physician 

population. 

Distance to a university hospital is another variable that is expected to 

influence the distribution of physicians. If there is a university hospitals in the market 

the city gets zero, and if not then the distance to the nearest town center with a 

university hospital is used. 

Also the Gibbs-Martin index of differentiation, which has been used to 

measure industry diversification, is calculated using hospital size. The formula is 1- 

∑x2 / (∑x)2 ,with x being the number of hospitals in each bed size category (<100, 

100-200, 200-400,>400) . The higher the index, the higher the diversity. Jiang and 

Begun describes the diversity of hospitals as the degree of dissimilarity among 

hospitals in size, service domain and other features. The level of hospital diversity is 

expected to be positively related with physician supply.  
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Table 6: Description of the Variables Used in the Analysis 

 
Note: MoH (Ministry of Health), SIS (State Institute of Statistics), SPO (State Planning Organization) 

 

Data Sources 

For the analysis, city-level data on the number of physicians (specialist and 

general practitioner) working in either public or private hospitals, and the number of 

hospitals / hospital beds is collected from the Statistical Yearbook of Inpatient Health 

Institutions 1990, 1995 and 2000 published by Ministry of Health. (In-patient 
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institutions cover hospitals and health centers).  This yearbook is a unique source of 

information on each hospital separately.  

Outpatient numbers of each hospital that are used to calculate HHI are also 

taken from this yearbook.  

Variables related to the socio-economic development level of each city such 

as population size, per capita GDP, age dependency ratio, education level, 

unemployment ratio, share of agricultural employees in total employed population 

and per capita bank deposits are taken from the Provincial Indicators 1980-2003 

prepared by State Institute of Statistics. The information in the provincial indicators 

is taken from the General Population Census for those years. 

Finally, State Planning Organization prepares a socio-economic 

development level index for provinces using the data obtained from the census8. For 

example, in 2000, the socio-economic development level of Istanbul is calculated to 

be 4.8, whereas the index for Muş is -1.44. Index values for 1990 is used in the 

analysis, however there is not a significant difference between 1990 and 2000 values. 

Using this index, MoH determines the points that each health personnel is going to 

get when working in the city he is assigned to.  

Sampling  

Definition of Market Area 

 The study sample consists of 70 cities in Turkey. The cities that are not 

present in the classification used in the1990 Population Census (Bartın, Ardahan, 

Igdır, Yalova, Karabük, Kilis, Osmaniye, and Düzce) are not included in the sample. 

Also the three big cities, Istanbul, Ankara and Izmir are excluded from the analysis, 

                                                 
8 For the variables included in the calculations of this development index, see Appendix 3. 
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as they are detected to be outliers, while the total numbers of physicians working in 

those cities are far greater than the remaining parts of the country. 

Considerations Related to the Definition of Market Area 

 Border-crossing is a substantial issue at city-level data. This kind of market 

definition often includs populations that did not utilize a particular hospital while 

excluding patients that did use the hospital but did not reside in the city (Goody, 

1993). For example, a large university hospital in a city will attract significant 

numbers of patients from the neighboring cities. To avoid this problem, small 

markets without another major market within a reasonable commuting distance 

should be used. Data collection at this level is expensive and time consuming, and 

not feasible for research at the national level. 

 As mentioned before, urban population is used in the analysis, which can be a 

partial solution to the border-crossing problem. The population living close to the 

borders is not considered as affecting the demand for health services in the cities. 

Also the distance from a university hospital is controlled by adding a variable 

measuring the distance between a city center and the nearest university hospital. 

While no significant effect of distance is detected, the analyses are not presented in 

the results. 

Analytic Methods 

Univariate Analysis 

Descriptive statistics will be computed for each variable measured in 1990, 

1995 and 2000 as well as the changes between these three points of time. Descriptive 

statistics involve mean and standard deviation. Two-tailed t-tests are performed to 

assess the statistical significance of changes in individual variables between 1990-

2000, 1990-1995 and 1995-2000. 

  
 



 29

Collinearity Diagnostics 

 Multicollinearity is the extent to which a variable can be explained by the 

other variables in the analysis (Hair, Anderson, Tatham and Black, 1995). Existence 

of multicollinearity will result in unstable estimates for regression coefficients and 

also limit the size of the R2, so several procedures to detect multicollinearity are 

performed. These include calculating tolerance, variance inflation factor (VIF) and 

condition index. 

 Tolerance is the amount of variability of the selected independent variable not 

explained by the other independent variables. Thus a tolerance close to 1 means there 

is little multicollinearity, whereas a value close to 0 suggests that multicollinearity 

may be a threat.  The reciprocal of tolerance is known as the variance inflation factor. 

VIF shows how much of the variance of the coefficient estimate is being inflated by 

multicollinearity. A commonly given rule of thumb is that VIFs of 10 or higher may 

be reason for concern.  

 Condition index is a measure of the relative amount of variance associated 

with an eigenvalue so that a large condition index indicates a high degree of 

collinearity. The procedure used to detect multicollinearity by condition index is 

described with the results. 

Tests for Endogeneity 

Endogeneity refers to the fact that an independent variable included in the 

model is potentially a choice variable, correlated with unobservables relegated to the 

error term. There is a strong probability that there will be a correlation between the 

“availability of private health care” variable measured by the number of beds and the 

residuals in the model, due to the fact that the location choice of a physician and the 

investment decision of the private sector to a region are both determined by the 
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general characteristics of the environment. So, the variation in private beds can be 

explained by the other exogenous variables like population size, per capita income or 

the availability of public health facilities. 

There are studies which try to explain what factors affect the size of the 

private health sector. Previous analysis shows that health care is a "superior" or 

"luxury" good, which takes a steadily larger share of income as income rises. Hanson 

and Berman (1998) show that a 10% increase in income leads to an 11% increase in 

the number of for-profit beds. Berman and Rannan-Eliya (1993) reviewed a number 

of supply and demand factors which are believed to affect the development of the 

private health sector. They found that per capita income, literacy, public health 

expenditures and public hospital beds are the main factors affecting the level of 

private provision of hospital beds. 

 Davidson and McKinnon (1993) suggest an augmented regression test 

(Durbin-Wu-Hausman test), which can easily be formed by including the residuals of 

each endogenous right-hand side variable, as a function of all exogenous variables, in 

a regression of the original model. 
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CHAPTER 4 

RESULTS 

 This chapter presents the results of the analysis. Descriptive statistics of the 

dependent and independent variables are examined first, followed by bivariate 

analysis, regressions, collinearity diagnostics and endogeneity tests. A summary of 

the findings is provided at the end of the chapter. 

Descriptive Statistics 

Distribution of Physician Supply 

 Table 10 presents the descriptive statistics of the dependent variables. As 

mentioned before, the study examines the physician supply in three groups. 

Increase in the supply of physicians from 1990 to 2000 is statistically 

significant both for specialists and general practitioners. On the average a 121% 

increase is observed for specialists and 119% for general practitioners. 

When the1990-2000 period is divided into two periods of five years, it is 

found that specialist supply increases significantly in both periods but the increase in 

practitioner supply is only significant for the 1990-1995 period. On the average, the 

specialist supply increases by 40% and 58% in the first and second period, and 

practitioners increase by 80% and 21%. 

In the last group, specialists and practitioners are divided according to the 

hospital they are working for. MoH hospitals have the highest number of specialists 

on average compared to SSK and university hospitals. In ten years a 97% increase is 

observed for specialists in MoH hospitals, 75% for specialists in SSK hospitals and 
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290% for specialists in university hospitals. On the average MoH and university 

hospitals have more practitioners than SSK hospitals and the supply of general 

practitioners in these hospitals has increased by 120%, 123% and 106%, 

respectively. 

Demand Factors and Market Area Characteristics 

Table 11 presents the descriptive statistics for the independent variables used 

to predict the change in physician supply. Changes in most of the variables are 

statistically significant for 1990-2000. The total number of existing beds in all types 

of hospitals increased by 36% in that period and when they are examined separately, 

it is found that there is a 25% increase in MoH, 33% in SSK, 131% in university and 

85% in private hospital beds. The increase in average hospital capacity is 5% higher 

in the second half of that period compared to a 14% increase between 1990 and 

2000. 

In general, the average population size increases, but only the urban 

population growth in ten years is significant. Average per capita income and bank 

deposits are around US$ 2000 and US$230 in 1990 and they increased by 17% and 

103% respectively. Age dependency ratio of the population (ratio of 1-14 and 65 and 

over age groups in total population) decreased from 42 to 38%. Only 3.4% of the 

population over 25 has a university degree in 1990 and this increases to 5.4% in 

2000. Nearly 60% of the employed population is working in the agricultural sector 

and 7.7% is unemployed in 2000. 

The Hirschman-Herfindahl index of concentration is 0.37 in 1990 and 

decreased to 0.27 in 2000, indicating an average increase in competition in each 

market. The Gibbs-Martin index is 0.39 in 1990 and industry diversification did not 

change significantly in ten years. 

  
 



 33

 
 
Table 7: Descriptive statistics for dependent variables 9

 

 

 
                                                 
9 Appendix 4 provides detailed information on dependent variables. 
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Table 8: Descriptive statistics for independent variables10  
 

 
                                                 
10 Appendix 4 provides detailed information on independent variables. 
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Bivariate Analysis 

 Appendix 5 reports the bivariate correlations between the dependent and 

independent variables. There are three groups of dependent variables which are (1) 

change in the total number of physicians, specialists and general practitioners 

between 1990 and 2000, (2) change in the number of specialists and practitioners 

working in MoH, SSK and university hospitals between 1990 - 2000 and (3) change 

in the number of specialist and practitioners in the1990-1995 and 1995-2000 periods. 

 Public bed capacity, and total and urban population size in 1990 have the 

highest correlation with the change in the number of physicians (r>.80), followed by 

private bed capacity and education level (r>.60), income, HHI and GMI (r>.40). 

The change in specialist supply is found to have a higher correlation with all 

dependent variables, especially with population size, private and public bed capacity, 

than the change in practitioner supply. 

Private bed capacity and population size have a higher correlation with the 

change in specialist supply for the 1995-2000 period, whereas public bed capacity 

has a higher correlation for 1990-1995. 

Regression Results 

   Residual plots and tests both indicate that heteroscedasticity may be a 

problem when the change in physician numbers are used, so all dependent variables 

are transformed in order to avoid heteroscedasticity as proposed by Hair, Anderson, 

Tatham and Black, 1995. The square roots of the absolute value of the dependent 

variables are taken and then the sign is put back. With square root transformation, the 

distribution of the residuals is much improved. 

Results of the first group OLS estimation, which estimate the change in total 

physician, specialist and practitioner supply in 1990 - 2000, are presented in Table 9.  
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Change in public bed capacity is statistically significant (p<0.001) for both 

specialist and general practitioner supply and the magnitudes of coefficients are 

0.806 and 1.039 respectively. Initial public bed capacity in 1990 has a positive 

correlation (p<0.10) with the change in numbers of both types of physicians. 

Availability of private sector in the market has significant and different effects on 

specialists (p<0.01) and general practitioners (p<0.10). An increase in the amount of 

private beds increase specialist supply (with a coefficient of 2.5), whereas decrease 

practitioner supply (with a coefficient of -2.2). 

 Change in urban population size (p<0.01) and per capita income (p<0.01) 

have a higher effect on the growth in the number of specialists and their effects on 

general practitioners are not significant. As the proportion of people with university 

degrees increase (p<0.05), the number of specialists working in that area increase. 

Neither the age dependency rate nor the ratio of agricultural employees has a 

statistically significant relationship with the change in physician supply. 

 Hospital diversity measured by the Gibbs-Martin index (p<0.05) seems to 

favor growth in the number of specialists, as indicated by the positive coefficient of 

3.91, but it is not significant for general practitioners. The effect of concentration 

measured by the Hirschman-Herfindahl index is not significant but has a negative 

sign for both types of physicians as expected. 

 In the second  regression, instead of population, income, age , education and 

employment variables, a socio-economic development level index, which is expected 

to cover all the other variables, is used. The index variable is statistically significant 

(p<0.05) for only specialists, which indicates that an increase in the development 

level of the area increases the supply of specialists, but not the practitioners. 
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Table 9: Estimates of Models of Change in Total Physicians, Specialists and General 
Practitioners from 1990 to 2000  
 

 
Note: a, b and c are for 0.01, 0.05 and 0.10 confidence intervals respectively.  
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Table 10 presents the results of second group regressions, where the period is 

divided into two 5-year periods to determine the effect of the obligatory service law 

on physicians, which was in force until 1995.  

Private bed capacity (p<0.01), change in urban population size (p<0.10) and 

per capita income (p<0.10) have statistically significant effects on the specialist 

supply in 1995-200, but, for the previous period, they do not seem to have any effect 

on the location choice of specialists. The availability of public hospitals (p<0.05) and 

change in public hospital beds (p<0.01) display similar and significant effects on the 

change in the number of specialists for both periods, with change in first period bed 

capacity having a higher effect. In addition to hospital capacities, in the first period, 

specialist supply is related to the ratio of agricultural employees, whereas, in the 

second period, it is related to the age-dependency ratio and hospital diversity.   

When the development index is used instead of other socio-economic 

variables, similar results are obtained for specialists. Public hospital capacity 

variables have significantly positive effects and private hospital capacity is only 

significant (p<0.10) in the 1995-2000 period, however the development index 

(p<0.05) is only significant in the 1990-1995 period. Finally change in specialist 

supply increases with market diversity.  

The results of the same regressions for the general practitioner population are 

presented in Appendix 6. For practitioners, change in public bed capacity (p<0.05) 

has significant effects on all groups of regressions and increases in private bed 

capacity (p<0.10) significantly decrease the change in practitioner supply in the 

second period. However, the explanatory power of the model for practitioners 

decreases, when it is divided into two periods compared to specialists, with R-square 

ranging from 0.39 to 0.78.   

  
 



 39

 
Table 10: Estimates of Models of Change in Specialists Supply in1990-1995 and 1995-2000 

 
Note: a, b and c are for 0.01, 0.05 and 0.10 confidence intervals, respectively.  
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 In the third group regressions, change in each period of specialist supply is 

divided into three categories according to the hospitals they are working for. Because 

the estimates of similar models for practitioners produce insignificant results, they 

are not presented here. 

 Table 11 presents the results for specialists for the 1995-2000 and 1990-1995 

periods. In the second period, the change in bed capacity of a particular hospital type 

significantly increases the specialist supply in that hospital, with a magnitude of 0.99 

in MoH hospitals (p<0.001), 0.67 in SSK hospitals (p<0.10) and 2.4 in university 

hospitals (p<0.001). The effect of the private sector is positive and significant 

(p<0.05) on specialists in MoH and university hospitals, but it does not seem to 

affect the SSK hospitals. 

 In the first period, change in public bed capacity produces similar results, 

with a magnitude of 1.22 in MoH hospitals (p<0.001), 1.49 in SSK hospitals 

(p<0.001) and 1.76 in university hospitals (p<0.001), however, private bed capacity 

affects the SSK and university hospitals significantly (p<0.10), without affecting the 

specialist supply in MoH hospitals.   

 The socio-economic development level index has statistically significant 

coefficients for the different types of specialists in each period. A higher level of 

development is more likely to lead to an increase in the number of specialists in MoH 

(p<0.001) and SSK (p<0.05) hospitals in the first period and only the ones in SSK 

hospitals (p<0.05) in the second period. In most of the regressions, if private bed 

capacity has significant effects, then development level is not significant. and vice 

versa.  

 Estimation of the models, with population, income, employment, education 

level and age structure used as independent variables, are given in Appendix 7. 
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Table 11: Estimates of Models of Change in Specialist Supply in MoH, SSK and University 
Hospitals from 1990 to 1995 and 1995 to 2000 
 

 
 
 

Note: a, b and c are for 0.01, 0.05 and 0.10 confidence intervals respectively.  
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Collinearity Analysis  

The variance inflation factor and tolerance values for the first group 

regressions are given in Table 12. As mentioned before, large VIF values (a usual 

threshold is 10) and tolerance values approaching zero indicate that the variable is 

highly predicted with the other predictor variables. So multicollinearity is not 

detected as a problem for this group of regressions. 

Table 12: VIF and Tolerance for the Variables Used in First Group Regression  

 
 

Hair, Anderson, Tatham and Black (1995) describe another method to detect 

multicollinearity in which the condition index that represents the collinearity of 

combinations of variables in the data set and the regression coefficient variance-

decomposition matrix that shows the proportion of variance for each regression 

coefficient is attributable to each condition index is used. In the first step, all 

condition indices above a threshold value are identified.  The threshold value is in a 

range of 15 to 30, with 30 the most commonly used one. In the second step, for all 

the condition indices exceeding the threshold, variables with variance proportions 

above 90 percent are identified. A collinearity problem is indicated when a condition 

index identified in step 1 as above the threshold value accounts for a substantial 

proportion of variance (.90 or above) for two or more coefficients. 

The results are given in Table 13 again for the variables in first group 

regressions. Even if the threshold value in the first step is taken as 15, there are no 
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variables in the last condition index that are with variance proportions above 90 

percent. As a result, multicollinearity is not detected for the first group regressions by 

the usage of VIF, tolerance and condition index.  

 

Table 13: Coefficient Variance-Decomposition Analysis with Condition Indices 

 
  

The above analyses have been done on all the other regression groups where 

different sets of variables are employed and similarly multicollinearity is not 

detected11.  

Endogeneity 

  In the first regression, change in the supply of total physicians, specialists and 

practitioners are tried to be explained by the availability of public and private 

hospitals, some socio-demographic variables and market area characteristics. But 

there is a probability that availability of private hospitals (measured by the number of 

hospital beds) can also be explained by some right- hand side variables. 

 To test for endogeneity, first instrumental variable(s) that are correlated with 

private bed capacity but not correlated with public sector physician supply are found. 

The number of private courses for university exams and the number of students 

                                                 
11 The results are presented in Appendix 8. 
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attending these courses are taken as IVs as they may be regarded as proxies for 

private expenditures in the area. 

 First private bed in 1990 is regressed on the all right-hand side variables and 

an instrumental variable. Then the original model is run again with the residuals 

taken from the previous regression. Table 14 summarizes the results of the 

regressions.  

Table 14: Endogeneity Test with Students used as Instrumental Variable 

 
 
 

For a good instrument individual and joint significance is checked. An F 

statistic greater that 10 is required as a rule of thumb. The statistical significance of 

the instrumental variable (student number) in the first stage and F-statistic of 31 

show that student numbers can be used. In the second regression, the great p-value 

for the residuals taken from the first regression indicates that if the instrumental 

variable used is appropriate, then endogeneity is not a problem in the original 

regression. 

Similar results are obtained when the number of private courses are employed 

as an instrumental variable12.  

                                                 
12 For the results of these regressions, see  Appendix 9. 
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CHAPTER 5 

SUMMARY AND CONCLUSIONS 

The purpose of this study is to estimate the effects of the private sector 

together with socio-economic development variables and certain market area 

characteristics on the location choice of public sector physicians. The number of 

physicians working full time in public hospitals is identified and grouped according 

to specialty and type of hospital. Major findings of the analysis as well as the 

limitations of the study are discussed below. 

Major Findings 

The results of this study provide several important findings which are relevant 

for health policies. It is found that the private sector promotes the disproportionate 

distribution of physicians across cities, as physicians choose to work in the cities 

with high private hospital capacities and the private sector prefers to operate in more 

developed parts of the country. The earnings of a physician working full-time in a 

public hospital is far below the average earnings of a private sector physician and the 

possibility of part-time private practice by public physicians affects their decision to 

locate in areas with higher private capacities. 

 In order to deal with the inequality problem between east-west and urban-

rural Turkey, new policies may directly focus on the requirements of the public 

sector physician. Instead of forcing the newly graduated physicians to work in rural 

areas and in less developed parts of the country, several wage policies can be 

considered. The distribution of physician supply is found to be highly correlated with 
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the per capita income of an area. Differentiated wages, with higher promotions to 

physicians who agree to work in areas with physician shortages, will in return correct 

the distributional problems and decrease the unequal distribution of health services. 

Limitations and Further Research 

 Several limitations of this study should be acknowledged. The data on 

physician supply is taken from the statistical yearbook prepared by the Ministry of 

Health and only covers the physicians working full-time in hospitals. The total 

number of public physicians included in the analyses on average constitute half of 

the total physician supply (self-employed or working in private and public hospitals). 

Specialty type cannot be detected from this data, whereas a lot of studies on 

physician location choice divide physicians not only as specialists and practitioners 

but also according to their field of specialty. If data on total physician supply and 

each specialty type can be obtained, the results on the models of location choice will 

be more realistic and general. Individual level data can be collected through surveys 

applied to public sector physicians. The location choice of a newly graduated 

physician differs from an older one, which can only be grasped by micro-level data. 

Recently, a Health Transformation Program has been launched by the 

Ministry of Health. The program’s main objectives are to organize,  provide 

financing to, and  deliver the health services in an effective, productive and equal 

way. One of the components of this transformation program enables all people under 

a social security scheme to demand service from private hospitals. This program will 

change the distribution of the private sector as well as the physician supply, while the 

demand for health services will be affected. So the analysis on location choice needs 

to be considered again after the launch of this transformation program. 
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APPENDIX 1 

 

Classification of Statistical Regions provided by the State Institute of Statistics: 
 

• Istanbul 

• West Marmara : Tekirdag, Edirne , Kırklareli, Balıkesir, Canakkale 

• Aegean : Izmir,  Aydın, Denizli, Mugla, Manisa, Afyon, Kütahya, Uşak 

• East Marmara : Bursa, Eskisehir, Bilecik, Kocaeli, Sakarya, Düzce, Bolu, 

Yalova 

• West Anatolia : Ankara, Konya, Karaman 

• Mediterrenean : Antalya,  Isparta, Burdur, Adana, Mersin, Hatay, 

Kahramanmaras, Osmaniye 

• Central Anatolia : Kırıkkale, Aksaray, Nigde, Nevsehir, Kırsehir, Kayseri, 

Sivas, Yozgat 

• West Black Sea : Zonguldak, Karabük, Bartın, Kastamonu, Cankırı, Sinop, 

Samsun, Tokat, Corum, Amasya 

• East Black Sea : Trabzon, Ordu, Giresun, Rize, Artvin, Gumushane   

• North East Anatolia : Erzurum, Erzincan, Bayburt, Agrı, Kars, Igdır, Ardahan 

• Central East Anatolia : Malatya, Elazığ, Bingöl, Tunceli, Van, Mus, Bitlis, 

Hakkari 

• South East Anatolia : Gaziantep, Adıyaman, Kilis, Sanlıurfa, Diyarbakır, 

Mardin, Batman, Şırnak, Siirt 
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APPENDIX 2 
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APPENDIX 3 
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APPENDIX 4 
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APPENDIX 5 

Correlation between dependent (change between 1990 and 2000) and 

independent variables 
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Correlation between dependent (change between 1990 and 2000) and independent 

variables 
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APPENDIX 6 

Estimates of models of change in general practitioner supply from 1990 to 1995 and 
from 1995 to 2000 

 
 

  
 



 56

 
APPENDIX 7 

Estimates of Models of Change in Specialist Supply in MoH, SSK and University Hospitals 

from 1990 to 1995 and 1995 to 2000 
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APPENDIX 8 

Multicollinearity tests for the first group regressions 

 

Multicollinearity tests for the second group regressions 
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Multicollinearity tests for the third group regressions 
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APPENDIX 9 

Endogeneity Test with Students Used as Instrumental Variable  

 

Endogeneity Test with Courses Used as Instrumental Variable  

 

 

  
 




