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Abstract

Measuring health system performance is essential for improving health and quality of
care. It is relevant in any context, but especially in countries whose health care
systems have undergone major changes. The 1989 transition from communism to
democracy in Czechoslovakia followed by the 1993 split into two independent countries
(the Czech Republic and Slovakia) have been studied extensively but little research has
addressed the effects of these events on health and the quality of care provided. The
overarching objective of this thesis is to examine pre- and post-transition health system
performance at three levels: i) overall health and well-being, ii) quality of the health
care system, and iii) quality of outpatient care. This is a policy piece intended to
demonstrate the usefulness of various performance indicators, while applying a range
of quantitative methods from different disciplines to unique datasets. The macro level
findings suggest that the transition was not detrimental to overall health and well-
being in neither of the two countries as demonstrated by a small continued height
increase. Slovakia showed a larger capacity to benefit from the transition. The overall
quality of the health care systems is measured by ‘avoidable’ mortality and also shows
improvements. For some ‘avoidable’ mortality conditions Slovakia continues to lag
behind the Czech Republic, while for others it outperforms its neighbour. The thesis
also provides evidence on the absence of a significant relationship between health care
inputs and ‘avoidable’ mortality. Finally, the assessment of the quality of outpatient
care in Slovakia, using preventable hospitalisations and selected processes of care,
shows that inappropriate care may be provided for asthma and diabetes. The findings
also indicate a link between appropriate and inappropriate care and preventable
hospitalisations. Overall, the results of this thesis provide the basis for policy makers
to better understand the changes in health outcomes and quality of care in these two

settings but also to inform future quality improvement efforts.



Acknowledgements

I would like to thank to all those who have supported me in different ways during this
journey: supervisors, family and friends. I would especially like to thank my
supervisors Professor Alistair McGuire, Professor Elias Mossialos and Dr. Joan Costa-i-
Font. To Alistair for his continuous support and guidance; to Elias, for believing in me
and providing me the opportunity to pursue this PhD; and to Joan, for his energy and
enthusiasm. I am also thankful to Professor Walter Holland for his encouragement,

wisdom and support.

I am extremely thankful to my friends Irini Papanicolas, Azusa Sato, Zeynep Gurguc,
Noemi Nemes, Sotirios Vandoros, Jon Cylus, who were always there to listen and give
advice when I had my moments of desperation. I could not have done this without you.
A special thank you goes to Champa Heidbrink for her continuous support. I would
also like to thank Ivan Poprocky, Monika Bakova, Martin Visnansky, Peter Heidinger,

Ondrej Kosata, Juraj Betak, Daniela Oslejova for their support.

I am eternally grateful to my husband, for standing by my side in the most difficult
moments, his love, patience, humour and encouragement. Thank you Carla and Aleca,
my beautiful twin daughters, for helping me keep everything in perspective and lighting
up my days. I would also like to thank Rita who helped us survive the ‘twin shock’ and

was there for us so I could finish this thesis.

Most of all, I would like to thank my family. To my parents and brother: your love and
continuous encouragement made it possible for me to pursue this PhD. Thank you for

always being there for me.



To Mom



Table of Contents

DECIATATION ..ceevteeeiieeeiteeccte ettt ettt s e s st e e st e e s abe e s sate e e seesbaeesaaeesanaaennras 2
Statement of CONJOINT WOTK ......eeieiiiiiiiieciiecteeeee e ere e e e e 2
PN 03] 8 - o1 SRR 3
ACKNOWIEAZEIMENLS ....eeecuvieeeiiieeiieeeiteeeieeete e ete e e cteeeseaeeesae e e saeesssaeeessseesseassssaeensseeens 4
Table Of CONTENLS ...c..eiiiiiiiieiieeieeteet ettt ettt ettt sse e st e e seessseenes 6
LISt Of FIGUIES...eeeeiieeeiieeciieecte ettt ettt ete e s ere e e te e e saae e e aae e s aae e e seesssaessnsneesassasnnses 8
5 1S o) i =1 o) <L RORR 9
LiSt Of ADDTEVIATIONS ....eeeuvieiiiieiiiieiiiteriteseite ettt e st e e st e e sbe e e s e e s saeesssneeeanas 11
Chapter 1. Thesis motivation and background ..........ccccceeveeeririienniinienieeereeeeee 13
3 U R 15 50 16 L0 (i 50 ) s KOO SRTRRRRR 13
1.2. Motivation and thesis ODJECIVE......c.ueeecuiieeciieeeiieecreecee e 15
1.3. The socio-economic and political transitions of Slovakia and the Czech
2] 0111 ) (TSRS 17
1.4. The health care systems of Slovakia and the Czech Republic before and after
the tWo tranSItioNS. ......cueeviiriiiiieeteteee et 20
1.5. Framework for measuring health system performance..........ccccccoveeeeuveeennen. 26
1.6. Rationale for indicator SEIECHION .....cccuvvvverereiieiiiiirreeeeeeceeecrrerere e eeenaenenes 35
1.6.1.  Height: an indicator of well-being and overall health system
PETTOTINANCE ....ceivieieiieieiieeeiteeeite et st e e saeeeseeeesaaeessaeessnnessssneens 49
1.6.2.  ‘Avoidable’ mortality: an indicator of health care performance or overall
QUALTEY Of CATE.c..vveeiireiiiieeereecte ettt e sre e s e s e sanes 54
1.6.3. Hospitalisations for Ambulatory Care Sensitive Conditions: an indicator
of the quality of ambulatory care..........ccccceeveevienninniieeeeeeeee 60
3 By 2 D T | - RS UURRNN 69
1.8. Research questions and thesis contribution .........cccccoecerveniiiiienninienieenee. 71
Chapter 2. Using height to assess overall well-being and health system performance
before and after Czechoslovakia’s transition and break up .......c.ccceeveevieeicinecnncennee. 76
2.1, INTFOAUCTION coeiiieiiiiiiiiieee ettt e e e e e eeeeesnsreseeeeeeessssnnssssnnaesessnnssnns 76
2.2, Data and Methods ......eeeeiiiiiiiiiieiieee e e e e rare e e e e ceenns 78
2.3, RESUILS cuuvtiiiieiiiiieciitereee ettt eeeeereree e e e e e eeseensssbaseeeeeessessssssssaeessessnnssnnes 87
2.4. Discussion and CONCIUSION .......uuvvveiiiiiiiieiiiireeeeeeeeeirerreeeeeeeeeeenrrerereeeeesennns 113
Chapter 3. Using ‘avoidable’ mortality to measure health care performance in the
Czech Republic and Slovakia between 1971 and 2008...........ccccevvviiereviieiniieeenieeennnnen. 118
3.1, INFOAUCHION cevveeeiieeeiiiieeeeee et e e e eeeennrereeeeeessessnnnnseeeessennn 118
3.2. Data and methods ........cuuveeeeiiieicee e e 120
3.3, RESUILS oot e e e are e e e e e e e e e aa e e nraeeeeennns 123
3.4. Discussion and CONCIUSION .........ececevieeieeiieeeeeiiiee et e e e e eeeree e e e naeeeeeans 134



Chapter 4. Examining the relationship between health care inputs and ‘avoidable’

11070 22111 2SO OO TR RS TRRSTRRPPPRRPP 144
4.1, INTFOAUCTION cevvvveiiiiieiiiiieieeeee et eeeeeearreereeeeeeeessssnrareseeeessessnnnseeeessennn 144
4.2. Data and MethodS .......uvveeeeiiiiiiiiiiiieeeeceecrereee e eeeerrrere e e e s eesssssraaeeseens 150
4.3 RESUILS ettt e e e e e s sabaae e e e e e e esssnbaneaeeeesennn 157
4.4. Discussion and CONCIUSIONS.....cocvvuvrreieieiiiiiiiirieieeeeeieeeeriirrrereeeeeeessssssseseeeesees 166

Chapter 5. Examining the quality of ambulatory care in Slovakia using outcome and

PrOCESS INAICATOTS. .. uvieieiieieiieieiie ettt srre e e ste e e sae e e sabeeesaaeeesssaesseesssseessssassnsees 172
5.1, INTFOAUCHION cevvveeiiieiiiiiiiiieeeee et cceeeeinraee e e e e e eesssssnrenereeeeesessnnsnteeeessens 172
5.2. Data and MeEthOAS ......ueveeeiiiiiiiiiiiieeeeeeeertee e esssaaba e eeeas 179
L T 2] U 1L 189
5.4. Discussion and CONCIUSION ....cccovuvrveiiiiiiiiiiiiiiiieeeeeeceeeeirreee e e eeeeessrrrereeeeeeees 209

Chapter 6. Conclusions and policy implications.........ccceevveerrieeriieerniieeniiieenseeesnnnens 216
6.1 Overall answer to the research question and main contributions................. 218
6.2 Key findings of individual chapters.........ccccceeeeviieeiiieeeieecceeeceeceeceee e 222

6.2.1 Conclusions of Chapter 2........cccceeeeieeeiieeniiecceeeeee e 222
6.2.2 Conclusions of Chapter 3 ......cccocvveervieiriiieiriiieerieeerte e 224
6.2.3 Conclusions of Chapter 4 .......coccueervierrieeiniiieiniieerteeree e ee e 226
6.2.4 Conclusions of Chapter 5 ......coccvueeriierrieeiniiieiriieeree e 229
(ST T 0110011 7 6 0) o - SO 231
6.4 Policy and future research recommendations...........ccoecueervveernveennieennneennne 233

Appendix A — AppendixX t0 Chapter T.....cccceecieeriiieeiieeerieeecee e ceee e eee e veeeseae e 245

Appendix B — Appendix t0 Chapter 2 .......ccccveeriieerieeeniieeeeeceieeesee e cveeeecveeesnnenns 278

Appendix C — AppendiX t0 Chapter 4 ......cccecueeeriieeriieecieeeeee et seeeeeveeesanenes 283

Appendix D — Appendix to Chapter 5........ccocueeviiriiiiiieniiieieeteeie et 289

BiDlIOZIaPNY ....eeeieiiieieeteeee ettt 300



List of Figures

Figure 1. Framework for assessing health system performance.........cccccceevveerenennns 30
Figure 2. Life expectancy at Dirth........coccooiiiiiiiiiiieeeeeeeeee 39
Figure 3. Real GDP per capita, PPP$....ccccceiriiiiiiiiiiieiieecnitecsitecsee e seesnee e 40
Figure 4. Total expenditure on health as % of GDP..........ccccoveeeviieecciieecieeceieeeeeeeeee 41
Figure 5. Health expenditures per Capita.........ccccceeeecueeeeiieeeniieeeiieeeceeeeceeeeseeesveeenns 42

Figure 6. Infant deaths per 1000 births and neonatal deaths per 1,000 live births... 43
Figure 7. Diseases of circulatory system and malignant neoplasms, 0-64, age-

standardised death rate Per 100,000........c.ceeciiieiieeeiieeciieeecie e sereeeeee e e eeeesaeeens 43
Figure 8. External cause (injury and poison) 0-64; and diseases of the respiratory
system, all ages, age-standardised death rate per 100,000 .......c.ccccevvveerrveerrveennnnen. 43
Figure 9. Relationships involving Stature .........ccocceevvveeriieeniieeniieeeieecieeeieeseeenns 51
Figure 10. Conceptual framework for ACSHS.......cccoevuitiriieiniieiniieenieeeee e essineens 66
Figure 11. Distribution of the population by age categories..........ccccceeverveerieenieenneen. 81
Figure 12. Height by age cohorts, gender and country in 2003........ccccceevvervvereeenen. 88
Figure 13. Height by income tercile, age group, gender and country, 2003. Poorest
(q1), middle (2), TOP (3)-+eeeerreeerrrrermrreeriierritersitersrreeessseeesseeesssseesssseessssesssesssssaesnnn 90
Figure 14. Slopes of height on years under democracy in Czech Republic and Slovakia
ACTOSS INCOIME TEICIIES ...vvrevveiiieieiieeeeeteee e e e e e esseasbareeeeeeeeessssreeeeseesesssssnnns 97
Figure 15. Slopes of height on income by country and whether or not the person spent
time growing up under iNdePeNndEnCe ..........ceecuieeeriieeeiieeeiieeeceeeecre e e e e eeeeeenes 103
Figure 16. Slopes of height on years under independence in Czech Republic and
Slovakia across INCOMIE tEICIIES ......uuuvvrerieieiiiiieiiirieeeeeeeeeeeeeirrrereeeeeeeessssarsseeeesessnnsnes 107
Figure 17. Mortality from ‘avoidable’ and non-avoidable causes in the Czech Republic
and SloVaKia, 0-64 YEATS .....cceevveirrieiriieirieensiteeesteeesteeesreeesseeesseesssseessssessssessssseeas 124
Figure 18. Mortality from selected ‘avoidable’ causes where public health
programmes or primary care are most important ........ccoeccceeeeeeeveeeeresieeeeensreeeeennnne 126
Figure 19. Regional SMRs from selected ‘avoidable’ causes where public health
programmes or primary care are most important, 1996 t0 2007 .......ccccceeereeureeeennns 127
Figure 20. Mortality from ‘avoidable’ causes where most important interventions are
provided at the hospital Ievel .........c..ooioiiieiiiiiiiececeeee e 129
Figure 21. Regional standardised mortality ratios from selected ‘avoidable’ causes
where public hospital care is most important, 1996-2007. ......cccceecvveeerreeecrreescreeennne 131
Figure 22. Regional mortality trends: age-standardised mortality rates per 100,000
inhabitants for ‘avoidable’ and ‘Other’ CauSE.......cuvvvvveiiiiieiiireieeeeeeeeecreeeeeee e 159

Figure 23. Regional trends - doctor, nurse and bed supply per 10,000 inhabitants.160
Figure 24. Regional variations in average age-standardised ‘avoidable’ mortality rates

for the period 0f 1096-2007 ...cccuuiiviiiiiiiiiiieeeteeee et ae e 161
Figure 25. Number of diabetes and asthma patients by age category in year 2002..189
Figure 26. Mean number of hospitalisations by age category and year..................... 192
Figure 27. Mean number of hospitalisations by region and year .........c..cccceeueeneen. 193

Figure 28. Number of patients with at least one hospitalisation by age category ..... 197
Figure 29. Mean number of hospitalisations by age category and year for patients

with at least one hospitalisation........ccceecuveeeiiieieiieicieccre e 199
Figure 30. Proportion (%) of hospitalised diabetes patients who received appropriate
CATE 1euvreeureeereeeseessseeessesseasseeasseessaasssasssessssesssesassesssssnsseesssenssessssensssnssesssessseessesnssesnsees 201
Figure 31. Proportion (%) of hospitalised asthma patients who received appropriate
ANd INAPPTOPTIALE CATE ..c.uveeeueieiieeiieeieerteerte et et e et e steesaeeeee e st e s bt e ssteessessseesseenanes 202
Figure 32. Search reSults.........oocueiiiiriiiniiieeeteeee e 260
Figure 33. Conceptual framework for ACSHS......cccceevvviiriieiriiieenireeereeerreeesveeeaes 263
Figure 34. Height by age group, and gender and country, 2005........cccceeveerruvernnen. 278



List of Tables

Table 1. Measures of population health .........c.cccooveiiiiiiiiiineeeee, 38
Table 2. Examples of process and outcome indicators for different areas of care ..... 48
Table 3. Overview of data sources and variables ...........cccccovviiieeiiiieieccieeecceee e, 70
Table 4. Summary of research qUESHONS .......ccccueeeviieeiieeeiieeecre e seee e 72
Table 5. Variable deSCriPtion .........ccceeiecuieiciieeiiiieeciee et eeree e ree s aee e s e e saaaeeeaeeas 82
Table 6. Mean height by gender and country, 2003 .......cccccueeeeveeecreeeeieecciee e 89
Table 7. Average height by terciles, gender and country .........cc.cccecveeeeieeccieeecveennnee. 90
Table 8. OLS regressions of years lived under democracy as a dummy variable on
height with different Controls..........cccoeecuieiiiiiiiciieeeeece e 93
Table 9. OLS regressions of years lived under democracy as a continuous variable on
height with different COntrols..........ccceveviiiriiiiiiiiececcee e 95
Table 10. OLS regressions of years lived under democracy on height with different
CONETOIS — IMIALE....uveiiieiiiiiiiiiiieeeee et e eeeee et r e e e e seesnssesaasseeeesssssesessseeesssenns 98
Table 11. OLS regressions of years lived under democracy on height with different
CONITOIS — TEIMALE....ceviiiiiieiciiiiiieee ettt e e e e e ersbrreee e e e e erassrareseeeeesssenes 99
Table 12. OLS regressions of years lived under democracy as a continuous variable
adjusted for “quality” of AEMOCTACY ......ccecvueeeeiieeciieccieecreeee e 100
Table 13. OLS regressions of years lived under independence as a dummy variable on
height with different Controls..........ccceecuieeiiiiiiiieceeceeeee e 102
Table 14. OLS regressions of years lived under independence as a continuous variable
on height with different controls...........cceeoeiieiiiiiiiiieeiieceeeeee e 105
Table 15. OLS regressions of years lived under independence on height with different
CONETOLS — MNALE...ceoiiiiiiiieiieeetee ettt re e s be e e s be e e s te e e saaessabaessssaesssseeas 108
Table 16. OLS regressions of years lived under independence on height with different
CONITOIS — TEIMALE....eiiiiiiieeiiieeieee ettt e e eeerrrrreerreeeessessnraseeessessennnnns 109
Table 17. OLS regressions of years lived under democracy as a continuous variable on
height with different controls — individuals aged 50 and less.........cccecueeveveereneennnee. 110
Table 18. ‘Avoidable’ causes of death selected for analysis.......cccccceveerveeiiienncennenne 122
Table 19. Trends in condition specific ‘avoidable’ mortality........c.ccccevvveervveernueennns 133
Table 20. ‘Avoidable’ causes of death selected for analysis ........ccccceeeeveeecreeescneennns 151
Table 21. Descriptive statistics of dependent and explanatory variables .................. 158
Table 22. Results for ‘avoidable’ and other mortality........cccceeecveeeiiieiniiiecniieecieens 163
Table 23. Results for selected ‘avoidable’ mortality conditions........ccccceeeeveeeenveennnee. 165
Table 24. ICD-10 codes used for identifying hospitalisations ..........ccccceeeecueeerueennee. 182
Table 25. Patient level independent variables constructed based on clinical guidelines
.................................................................................................................................... 184
Table 26. Summary of procedure and ATC codes used to design variables .............. 186
Table 27. Diabetes - NUMDbEr Of SEIVICES.......ccccevuiiiieeiiiieeeecieee et e e eeene s 190
Table 28. Asthma - numMber Of SEIVICES .......ccccevuiieieeiiiieeeccrre e 191
Table 29. Summary statistics for appropriate care variables for all diabetes and
ASTMA PATIENES ..eeeuvveiiiiiieieeecee ettt sar e e s sare e sane s 194
Table 30. Diabetes — percentage of all diabetic patients receiving appropriate care by
FBAT 1uevenetenreerertesueesseetestesseasseestesesstenseesteesesstenseenseentesat e st ese e st e tense e teeatesatenseenteentes 195
Table 31. Asthma — percentage of all asthma patients receiving appropriate care by
ST ) SO OTO PP P PP PPPRRORPPPI 196
Table 32. Overview of patients with and without hospitalisation between 2002 and
2008 . i e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaens 196
Table 33. Characteristics of patients with and without hospitalisation..................... 198
Table 34. Summary statistics for appropriate care variables for diabetes and asthma
patients with at least one hospitalisation...........cccceeeeeiiieeieciiieeicceeecceee e 200
Table 35. Relationship between (in)appropriate care and hospitalisations of diabetic
PALIEIIES ..ottt ettt e et e e e e et e e e e e s taa e e e e s saseeeeessaaeeeeanssaeennsaaeeenensaaeeeannnns 204



Table 36. Relationship between (in)appropriate care and hospitalisations for asthma

PALIEIIES ..ttt ettt e erre e e e s eee e e e e s taae e e s s sbaeeeesssaaeeeesssaessaraaaseesssaeeeannens 206
Table 37. Development of the concept of ‘avoidable’ mortality.........ccccceeeeveeecnnenne 245
Table 38. Eurostat list of conditions and their use in some lists of ‘avoidable’ deaths
.................................................................................................................................... 247
Table 39. Ambulatory care sensitive and marker conditions ..........ccceeceeeveveeriveennne 249
Table 40. Summary of assessment of ACSC admissions indicator.........cc.cccceeveennnee. 251
Table 41. Summary of factors that explain ACSHs rates, 1970 — 2005 ........ccccveen.ee. 253
Table 42. Main criteria for study inCluSioN.........cooevveervieiriieeriieerieecreeeee e 257
Table 43. Narrative synthesis approach.........ccccceeoeeviiniinniennineeeeeeeeeee 261
Table 44. Summary of studies included in the review ..........ccccvveeeeviieecieeeccieeeeieens 265
Table 45. SUMMArY Of TESULLS......ccccviiiieiieeeieeceeee e e 274
Table 46. DeScriptive StatiStiCs.....cccvieierieeeiiieeiieecciee e ceiee et et eesvee e re e aeeenne 278
Table 47. Democracy as a dummy variable..........ccccceeeeieeeiieeccieeeieeccieecceee e 279
Table 48. Democracy as a continuous variable.........cccccueeeeieeecieeeiieencieeeceeeeceee e 279
Table 49. Democracy as a continuous variable — male..........ccccceeeeiieeiiieencieencieens 280
Table 50. Democracy as a continuous variable — female............ccccoeeeviieecieeecnnenns 280
Table 51. Independence as a dummy variable ..........ccccooeeriiiiiiniinniiieeeeeeee 281
Table 52. Independence as a continuous variable ...........ccoceevierieiniinninnienieeeee 281
Table 53. Independence as a continuous variable — male .........cccccceevvieeniieenieennns 282
Table 54. Independence as a continuous variable — female ............cccoeveeriieenneennnns 282
Table 55. IV results for ‘avoidable’ and other (non-avoidable) mortality................. 283
Table 56. IV results for selected ‘avoidable’ mortality conditions .........ccceceeeeueeenne 284
Table 57. IV results for ‘avoidable’ and other (non-avoidable) mortality using health
activity as the dependent variable..........ccccceieciiieciiieiiiecceece e 286
Table 58. Results for ‘avoidable’ and other (non-avoidable) mortality using health
activity as the explanatory variable..........ccccoeciieeiiiieiiiecieececcecce e 287
Table 59. Diabetes: using “bad care” variables in the previous 2 years.................... 289
Table 60. Diabetes: using “bad care” variables in the previous 3 years.................... 200
Table 61. Diabetes: using “bad care” variables in the previous 4 years..................... 201
Table 62. Using count variables — Poisson and NB fixed effects.......c.c.cccceeeeeennnnee 202
Table 63. Asthma: using “bad care” variables in the previous 2 years ...........cc........ 204
Table 64. Asthma: using “bad care” variables in the previous 3 years ........cccccueeun.ee 295
Table 65. Asthma: using “bad care” variables in the previous 4 years ...........cc........ 206
Table 66. Astma: using count variables — Poisson and NB fixed effects.................... 297
Table 67. Diabetes: including age as a continuous variable — Poisson and NB fixed

LSS S ¢ RSO RN 298
Table 68. Asthma: including age as a continuous variable — Poisson and NB fixed
EI O CES i e e et re e e e e e e e e e e taba e e e e aae e e nraaeeeennraaeeannns 299

10



List of Abbreviations

ACSCs
ACSHs
AHRQ
AMIEHS
DALE
DRG
EB

EC

EU

FE
GDP
GHIC
GINA
GP
HbA1c
HiT
IHIS
IOM
v
MoH
NB
NHIC
OECD
OLS
oop

PYLL

Ambulatory Care Sensitive Conditions
Ambulatory Care Sensitive Hospitalisations
Agency for Healthcare Research and Quality
Avoidable Mortality in the European Union Project
Disability Adjusted Life Expectancy
Diagnostic Related Groups

Eurobarometer

European Community

European Union

Fixed Effects

Gross Domestic Product

General Health Insurance Company

Global Initiative for Asthma

General Practitioner

Glycated Haemoglobin

Health Systems in Transition

Institute of Health Information and Statistics
Institute of Medicine

Instrumental Variables

Ministry of Health

Negative Binomial

National Health Information Center
Organization for Economic Co-operation and Development
Ordinary Least Square

Out-of-Pocket

Potential Years of Life Lost

11



RE

SABA

SHI

SMR

UN

WB

WHO

WHS

Random Effects

Short Acting Beta Agonists
Social Health Insurance
Standardised Mortality Ratio
United Nations

World Bank

World Health Organization

World Health Survey

12



Chapter 1. Thesis motivation and background

1.1. Introduction

Measuring performance and quality is of great importance in any area, but especially
so in health care where it is essential to know whether best possible care is being
provided and steps are being taken to avoid unnecessary mistakes, illness or deaths.
Probably the most important role of performance measurement is to hold the
different stakeholders accountable by enabling them to make an informed decision
(Smith, Mossialos, Papanicolas et al., 2009) and to enable health improvement
initiatives. While there were some earlier efforts, it was the World Health Report
(2000) on health system performance that drew wide attention to this important area
and highlighted the complexities involved in performance measurement (Almeida,
Braveman, Gold et al., 2001; Navarro, 2000; World Health Organization, 2000).
Since the publishing of this report, performance measurement has become a rapidly

growing aspect of health systems (Smith, Mossialos, Papanicolas, et al., 2009).

Measuring health system performance and health outcomes is a complex task. The
European Union (EU), the Organization for Economic Co-operation and
Development (OECD), the World Health Organization (WHO) and other
international bodies are actively involved in providing data and tools for
policymakers in the countries to try to effectively measure, compare and
consequently improve their health systems (Papanicolas & Smith, 2013). In addition,
there are increasingly more local performance assessment initiatives as well.
Certainly, the most important ultimate goal is the overall health and well-being of
individuals and populations, the distribution of these, and whether or not over time

improvements can be observed. However, the fact that health and well-being are

13



broadly determined by a range of socio-economic, political, and environmental
factors, as well as a person’s individual characteristics and behaviours, not only the
quantity and quality of health care provided (World Health Organization), raises
issues on how best to measure health, the contribution of health care systems to

changes in health outcomes, and the quality of the health care system.

Studying health system performance and quality of care is relevant in any context.
However, it is especially important in countries whose health care systems are
exposed to major institutional changes that can exert significant effects (improve or
deteriorate) on well-being and population health. One such major historical, political,
economic, social and institutional change was the 1989 transition to liberal
democracy and market economy in the Eastern European region, and the Soviet
Union, followed by many of the countries gaining independence for the first time.
Overall, the transition created winners and losers amongst the countries and at the

different levels of the society (McKee, 2004).

The transition in the countries of central and Eastern Europe (e.g. Bulgaria, Czech
Republic, Hungary, Poland, Romania, Slovakia and Slovenia) has been more
successful than in the rest of the region, mainly because of different starting
conditions including better infrastructure, economic growth, social cohesion, and
greater exposure to the international scientific and policy community. Thus, where
economic and political transition were more successful, so was the health transition
(McKee, 2004). Nevertheless, during this period most of the countries initially
experienced a deterioration in health outcomes (Cornia & Paniccia, 2000; Figueras,
McKee, Cain et al., 2004) and struggled with structural changes, reduced budgets,
lack of appropriately trained staff and rising poverty levels (Figueras, McKee, Cain, et
al., 2004) before any significant improvements could be noticed. Given this context,

the following questions arise: How have the health systems of these countries been
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performing since the transition? Have they been providing high quality care to their
populations? The broader socio-economic and political transition as well the specific
health care systems have become not only an important study area for researchers
but also an essential area to be evaluated and understood by policy makers so that

lessons can be learned across the entire region.

1.2. Motivation and thesis objective

Czechoslovakia is a particularly interesting case study and unique amongst the
countries of central and Eastern Europe as it can be argued that the two countries -
Slovakia and the Czech Republic — shared very similar health policies and health
systems until the period of the two transitions: first, the fall of communism in 1989
and then the separation in 1993 when they set out on their own paths. Therefore,
they also make a fascinating and important natural experiment that should allow us
to better understand the impact of the transition, the different reform policies

implemented and the move from one set of institutions to another.

It was during this post-transition period when both Slovakia and the Czech Republic
embarked on major reforms, including health care, and began to implement their
own country-specific policies. In both countries, there was increased privatisation
accompanied by increasing health expenditures, which makes one wonder how the
two countries were performing in terms of achieving health outcomes and improving
quality of care (Tomasik, 2012). Most of the reforms focused on health financing and
service provision, with only limited evidence on how the different changes have been
reflecting on the overall health of the population and quality of care provided, both at
the aggregate and individual levels. This thesis is a policy piece that aims to
contribute to the literature by addressing this gap using public health and health

service research theories, a range of methods that draw on different disciplines (e.g.
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epidemiology and demography, health economics and political science) and apply

several unique datasets and performance indicators.

The overarching goal of this thesis is to assess health performance and quality of care
in Slovakia with respect to the Czech Republic since the ‘double transition’ (1989 and
1993) using a selection of three methodologically more appropriate outcome
indicators at the different levels of the health system. For clarity and consistency
purposes, the analysis is guided by a conceptual health system performance
framework. This framework should enable a common understanding of what is
meant by a “health system”, encompass its different dimensions, and guide the
selection of appropriate indicators from the macro to the micro level. A fully
comprehensive assessment of performance of any health care system would be truly
far reaching. The framework followed here allows assessment to be undertaken at
different levels, but cannot claim to be fully comprehensive. Following this
framework it is nonetheless possible to assess different individual dimensions of the
Czech and Slovakian health systems performance, providing invaluable information
on the main direction of travel. The thesis starts from the macro assessment of
overall health and well-being (Chapter 2), then narrows down to the assessment of
the quality of the two health care systems (Chapter 3 and 4) and ends by an in-depth

review of the quality of outpatient care in Slovakia (Chapter 5).

Overall, this thesis provides an insight into the health system performance of
Slovakia and Czech Republic since the two transitions, rather than an in-depth
analysis of health reforms. This type of an assessment is especially timely as in the
last decades, there has been a move away from assessing costs and activity to
assessing quality with an emphasis on both efficient use of resources and on the
effectiveness of health care (Campbell, Roland, & Buetow, 2000). The findings

emerging from this piece of research will be a unique contribution to the body of
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evidence addressing the health system effects since the two transitions. Furthermore,
the results can serve as a useful information basis to policy makers not only to initiate
future health performance assessment initiatives necessary to improve the quality of

the health care systems, but also health and well-being overall.

The next sections of this introductory chapter are structured as follows. First, a
review of the 1989 socio-economic and political transition from communism to
democracy and the 1993 independence is provided. This includes a summary of the
key changes in the health systems of the two countries. Then a conceptual health
system performance assessment framework is selected to guide the health system
assessment process in Slovakia and the Czech Republic and facilitate the selection of
health outcome indicators. Third, the in-depth literature review and rationale for the
selection and use of three methodologically more appropriate indicators — height,
‘avoidable’ mortality and hospitalisations for Ambulatory Care Sensitive Conditions
(ACSCs) — is provided. Fourth, the data used in this thesis is reviewed. The chapter

ends with an overview of the research questions and a thesis outline.

1.3. The socio-economic and political transitions of Slovakia and

the Czech Republic

While the fall of the communist regime was similar across the region,
Czechoslovakia’s separation into two countries and thus a double transition makes
these countries a unique natural experiment and case studies. Czechoslovakia fell
under the Soviet influence, and hence became a socialist economy, in 1948. The latter
implied a ban on civil and political liberties alongside media censorship and
production plans and quotas (Janik, 2010). For about forty years, the population of

Czechoslovakia lived under such a regime with some attempts to bring change after

17



the so-called Prague spring.! However, in 1989 the communist regime fell all across
Eastern Europe and the democratisation process began. Among the most important
reforms were the introduction of a market economy by means of a set of regulations
inspired by the principles of liberal economy including privatisation of large public

enterprises and attempts to change the prevailing authoritarian culture.

Although initially the steps taken in the two federations of Czechoslovakia were
similar, in 1992 a peaceful secession process was designed by the two main political
leaders to create two separate countries in 1993. Gradually the form and speed of the
democratisation and liberalisation reforms began to differ. The Czech Republic
initially implemented aggressive economic reforms in combination with socio-
economic entitlements, and the political system was stable and democratically sound.
In Slovakia the first years after the break-up were characterised by authoritarian rule
which left the country economically and politically isolated (Inglot, 2009; Meszaros,
1999). By 1998 the rapid progress in the Czech Republic slowed down, while the
reverse happened in Slovakia with the defeat of Meciar; it appeared that the Czech
Republic was ready to join the EU while Slovakia’s chances appeared meagre. The
period between 1989 and 2004 was characterized by some as the ‘transformation
shock’ (Inglot, 2009). However, both countries reached an externally required level of
political and economic transition and joined the EU in 2004. This confirms the view
that “the two neighbours are not polar opposites, for the road to post-communist

reform has proved unpredictable for both” (Meszaros, 1999).

The degree of decentralization in Czechoslovakia was limited (Bookman, 1992).
Czechoslovakia became a federation in 1969 with a constitutional agreement that

regions would grant to the centre only those responsibilities they would be willing to

1In 1968 the “Prague Spring” marked a short-lived period of liberalisation and
democratization with reforms but quickly ended with the Warsaw Pact troops’ invasion; any
attempts for reforms were crushed and oppression under Soviet Communism continued for
the next 20 years (Janik 2010).

18



surrender. The economic jurisdiction, as well as social policies were shared between
the regions and the centre. However, in 1971 a new re-centralisation process emerged
which implied that social welfare policies were returned and joined jurisdiction
matters became under the power of the federal government. The centralising trend
continues until 1990 when regional decentralisation was enacted before the break up
in 1992. Czechs and Slovaks have small linguistic and cultural differences; however,
economically Slovakia was always inferior to the Czech Republic; the Slovaks
“perceive themselves as less developed than the Czechs and they blamed the union”
(Bookman, 1992, p.92). Some argue that the secessionist movement was primarily
motivated by economic factors (Bookman, 1992; Pavlinek, 1995) while others focused
on the role of history, political culture and ethnic nationalism (Innes, 2001;

Kirschbaum, 1993; Olson, 1993).

The events if 1989 and 1992 can be regarded as a “double bang”, a rare case in history
where two large forces coincided (Bookman, 1992). It was first a transition from
centrally planned to a market economy and then the secession of Slovakia that
happened virtually simultaneously. Some even suggest that it was a “triple
transition”: democratisation, marketization, and a national transformation (Leff,
1996). The institutional consolidation was rather smooth in the Czech Republic but
less so in Slovakia. The Czech welfare state was relatively stable since 1993 given its
solid institutional inheritance; Slovakia on the other hand was severely
disadvantaged throughout the 1990s in terms of policy leadership and necessary
social expertise, coupled with rapid institutional changes departing from those of
Czechoslovakia’s past and in search of its new own national welfare state (Inglot,
2009; Potucek & Radicova, 1997). Institutional reforms that come out of a transition
to a market economy (Collins & Rodrik, 1991) lead to social changes which include
stimulation of risk taking, altering the attitudes towards work under socialism, which

encompass additional effects of globalisation and more generally increase in
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standards of living. Secession and transition, however, are argued to ease the pain of
these processes as there is an overlap between them in the aftermath of the two

events.

The two transitions affected all parts of the economy, including the health care
systems. In the following section an overview of Slovakia’s and the Czech Republic’s

health care systems before and after the transition and independence is provided.

1.4. The health care systems of Slovakia and the Czech Republic

before and after the two transitions

The different socio-economic and political transition processes have also reflected in
changing policies and health systems in the two countries. The Slovak and the Czech
health care systems were very similar before the fall of the regime and the split up,
after which the two countries embarked on their own reform paths. Up until 1990
the health systems of the two federations had the same structure and were financed
through a tax based system where all the services were provided by the state
(Institute of Health Information and Statistics Czech Republic, 2006). During this
period adoption of modern diagnostics and therapeutic practices, as well as access to
innovative pharmaceuticals was limited and focus was mainly on improving
structural indicators such as the numbers of hospitals, beds and physicians (Szalay,

Pazitny, Szalayova et al., 2011).

After 1989 both countries began to conceptualize a new health system with social
health insurance (SHI) as the main pillar and with private provision (primary care,
specialist care, pharmacies), provider choice, competition and decentralization as its
key components. As the Slovak economy was in deep depression in the early

transition years, the move to SHI was considered to be rather bold (Szalay, Pazitny,
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Szalayova, et al., 2011). The official goals in both countries continued to be
universality, equity and free access to health services at the point of delivery with the
ultimate goal of improving the health status of the population (Bryndova, Pavlokova,

Roubal et al., 2009; Szalay, Pazitny, Szalayova, et al., 2011).

Changes in the health systems between 1990 and 1992 were very similar in the two
countries; only after the dissolution of the two federations in 1993 did they slowly
began to differ. While Slovakia initially lagged behind the Czech Republic, both
countries moved towards a compulsory SHI with multiple purchasing funds, financed
by individuals, employers and the state, with voluntary health insurance and out-of-
pocket expenditure playing a small role (Bryndova, Pavlokova, Roubal, et al., 2009;
Szalay, Pazitny, Szalayova, et al., 2011). Devolution and decentralization of public
health functions and administration followed, even though at a slower pace
(Bryndova, Pavlokova, Roubal, et al., 2009; Szalay, Pazitny, Szalayova, et al., 2011).
The initial reforms led to the financial difficulties of insurance companies, mainly
caused by the overutilisation of health services under the fee-for-service schemes,
inadequate risk compensation schemes, insufficient contribution levels, and
inefficiencies at all levels of the system. These financial difficulties continued through
much of the 1990s and 2000s in both countries (Bryndova, Pavlokova, Roubal, et al.,
2009; Szalay, Pazitny, Szalayova, et al., 2011). Below are some key specifics to the

health systems of the Czech Republic and Slovakia.

The Czech Republic

In the early 1990s the Czech Republic was transitioning to the SHI system with
numerous health insurance funds. Similar to Slovakia, the health insurance funds
contracted providers on the fee-for-service basis which led to costs increasing

unsustainably and changes in the contributions and provider payment mechanism.
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Presently hospitals in the Czech Republic are reimbursed according to a combination
of Diagnostic Related Groups (DRGs), individual contracts and global budgets.
General Practitioners (GPs) do not act as true gatekeepers and are paid by a
combination of capitation and fee-for-services, and outpatient specialists by fee-for-
service with a limit. In 2003 large-scale decentralization of public administration
occurred (Bryndova, Pavlokova, Roubal, et al., 2009). After 2005 some of the major
changes introduced included risk-adjustment for redistribution of SHI contributions,
an annual ceiling to SHI contributions for all, the introduction of user fees, increased
transparency in pharmaceutical price setting, and highly specialized care into
specially designed health care centres to improve the quality of care. However, none
of the reforms were of the scale and intensity as the overhaul of the 2002-2006

reforms in Slovakia.

Another step in the area of quality of care as of 2009 was the development of a
national set of health care quality indicators and the Professional Forum’s (an
advisory body to the Ministry of Health (MoH) and health insurance funds) task to
develop comprehensive sets of standards of clinical treatment, quality indicators,
reimbursement, personnel and technical matters, and patient impact analysis
(Bryndova, Pavlokova, Roubal, et al., 2009). The future reforms in the Czech
Republic aim to focus on patient rights, health care provision and further refinements
to the SHI system in order to achieve financial sustainability and maintain high
quality care in difficult economic times. Overall, the Czech system is characterized by
universal coverage, a broad benefits package, relatively low health expenditures as
percentage of Gross Domestic Product (GDP) compared to Western Europe, low out
of pocket (OOP) payments distributed relatively evenly across household income
deciles, sufficient human resources even though with regional disparities, and high
utilisation rates in ambulatory care as well as hospitals (Bryndova, Pavlokova,

Roubal, et al., 2009).
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Slovakia

In Slovakia during the 1990s the institutional and regulatory frameworks were weak
and plagued with corruption which led to debts and bankruptcies in the health
insurance market. At the same time, hospital facilities were deteriorating and not
reflecting the needs of the population. Physicians were dissatisfied with low wages
which led to lower quality of care and increased corruption (Szalay, Pazitny,
Szalayova, et al., 2011). During 2002-2006 debts were cleared and systematic
reforms focusing on cost-stabilisation, limiting the scope of benefits, and increasing
private spending were implemented. A reform package with six new laws was enacted
in 2004 with an overall focus on individual responsibility for health, rather than the

state’s (Szalay, Pazitny, Szalayova, et al., 2011).

Unlike in the Czech Republic, the health care reforms in Slovakia during this period
were part of broader reforms in public finances and the business environment — by
some labeled as "Slovakia’s neo-liberal turn" (Fisher, Gould, & Haughton, 2007). The
laws introduced new regulatory and institutional frameworks leading to adjustments
in the financing, delivery and governance of the health system, and an overall change
in the roles and relationships of all the health care actors (Szalay, Pazitny, Szalayova,
et al., 2011). User fees implemented in 2003 (abolished in 2006) seemed to have
decreased physician visits and drug prescriptions without limiting access to necessary
care, but little evidence is available whether access for necessary and appropriate
treatment was truely maintained. The motivation and pay for health professionals
continued to be unsatisfactory, putting to question the quality of care provided

(Hlavacka, Wagner, & Riesberg, 2004).

The 2006-2010 government shifted back towards more state involvement and

responsibility. The institutional and regulatory framework was not really affected, but
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user fees were abolished and health insurance companies were not allowed to make
profit. The government between 2010-2012 was aligned with the goals of the 2002-
2006 government and built on their reform plans. Among other goals in the area of
quality, the support of standard diagnostic and treatment protocols and evidence
based medicine, as well as a hospital accreditation system was key (Szalay, Pazitny,

Szalayova, et al., 2011).

Ambulatory care providers in Slovakia negotiated individual contracts with insurance
funds to determine the range and volume of services covered, as well as the fee for
one point (each procedure has an assigned point value). General practitioners are
paid by a combination of capitation and fee-for-service. The idea was that GPs act as
gatekeepers to avoid unnecessary specialist visits as well as to ensure coordination of
treatment and thus improve quality; however, capitation payments do not motivate
GPs to coordinate and manage patients effectively (Szalay, Pazitny, Szalayova, et al.,
2011). Specialists are paid with fee-for-service with a maximum volume of points2
beyond which the specialist may not be reimbursed. In addition, differentiated prices
depending on selected quality and effectiveness parameters have been introduced as
well as a digressive fee per point. Quality initiatives in ambulatory care focus mainly
on structural indicators such as education and premises, where processes are left to
the discretion of the providers (Szalay, Pazitny, Szalayova, et al., 2011). Hospitals in
Slovakia are paid by a form of the diagnostic related group (DRG) system based on

the type of hospital and specialty.

The recent Health System in Transition (HiT) report (Szalay, 2011) in Slovakia noted
that the Slovak health system continues to be a “system in progress“ which is based

on universal coverage, compulsory health insurance with selective contracting and

2 Every procedure is worth a certain amount of points. A point has a financial value given by
the insurance company. The fee paid to the provider for a procedure is equal to the number of
points of the procedures times the financial value of the point.

24



flexible pricing, and a broad benefits package. There continues to be high utilisation
of ambulatory care services coupled with high hospital bed availability with relatively
low occupancy rates. The technical infrastructure of hospitals is outmoded. Key
challenges remain financial sustainability and the improvement of the health status
of the Slovak population and quality of care. The authors of the HiT report note that
this should be done through the implementation of clinical guidelines and protocols,
and the development of useful quality of care indicators actively used for measuring
quality. These could then make health provision more accountable, possibly link
provider payment to quality and even make quality information publicly available so
that patients can make informed decisions when selecting providers (Szalay, Pazitny,

Szalayova, et al., 2011).

A review of quality measurement and improvement concludes that in Slovakia
“systematic approaches to quality of care are still at a basic stage of development”
(Legido-Quigley, McKee, Nolte et al., 2008, p. 168) and securing quality of care while
ensuring financial sustainability remains a challenge (Szalay, Pazitny, Szalayova, et
al., 2011). While many clinical guidelines have been adopted, their uptake is sporadic
and the extent to which quality of health care initiatives are implemented is not
evaluated (Legido-Quigley, McKee, Nolte, et al., 2008). However, there were
government intentions of supporting standard diagnostic and treatment protocols
and evidence based medicine as well as recommendations to improve quality of care

by implementing clinical guidelines (Szalay, Pazitny, Szalayova, et al., 2011).

It is the historical context of Czechoslovakia, the different health reform paths in the
two countries and lack of focus on assessing the quality of health care that motivate
this thesis to assess how Slovakia’s health system has performed relative to the Czech
Republic’s before and since the two transitions, as well as to study quality of care

more specifically in Slovakia. Thus the goal in the first part of the thesis is to
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understand how the two countries perform on overall health and well-being, as well
as quality of care relative to each other. The second part of the thesis takes a more in-
depth look at the quality of care in Slovakia where these types of initiatives and
evidence are limited. The next section provides a conceptual performance assessment

framework to guide this research and the structure of the thesis.

1.5. Framework for measuring health system performance

A conceptual framework for measuring health system performance is necessary to
guide the assessment in Slovakia and the Czech Republic before and after the
transition period. Choosing a suitable framework for this research will facilitate the
understanding and conceptualisation of a health system, its key goals and
dimensions, and consequently the selection of appropriate performance indicators to
assess how the two health systems are performing on selected goals and dimensions.
In particular, the objective in this thesis is to assess overall health and well-being,
together with quality of care at the different levels of the system. The framework
selected in this section will help conceptualise how health and quality of care are

linked in the context of the entire health system.

As a first step, it is essential to define what is meant by a “health system” or “health
care system” and its “key objectives” so that throughout the thesis it is clear what
aspects of the two health systems are being assessed and compared. Various
definitions are available for “health (care) system”, which go from the narrowest ones
focusing only on the health care system to those encompassing broad determinants of
health (i.e. the boundaries of the health system). Arah et al. (2006) defined a health
system as “all activities and structures that impact or determine health in its broadest
sense within a given society”, a definition that is consistent with the WHO’s definition

of a health system (“all the activities whose primary purpose is to promote, restore or
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maintain health”). Health care was defined more narrowly as the “combined
functioning of public health and personal health care services”. Parallel to these
definitions, Arah et al. (2006) further defines health performance as a much broader
concept where non-health care determinants, health care, contextual information are
all considered to be important determinants of population health. By many others as
well as in this thesis, this is frequently referred to as ‘health system performance’. On
the other hand, health care performance is only “the maintenance of an efficient and
equitable system of health care without emphasizing an assessment of the non-health
care determinants ...that is, the direct functioning of the delivery system of health
care is evaluated vis-a-vis its established public goals for the level and distribution of
the benefits and costs of personal and public health care” (Arah, Westert, Hurst et al.,
2006). This thesis will first assess health system performance in the two countries
before and after the transitions to obtain a broad understanding of the developments
in the two countries (Chapter 2). Then health care performance more specifically will
be studied in the Czech Republic and Slovakia (Chapter 3 and 4), with a more in-

depth analysis of quality of care in Slovakia (Chapter 5).

Reflecting the definitions of a health system and its boundaries, different
conceptualisations of the health system are available. The most widely used
international frameworks (Aday, Begley, Lairson et al., 1998; Arah, Westert, Hurst, et
al., 2006; Atun & Menabde, 2008; Commonwealth Fund, 2006; Hsiao, 2003; Hurst
& Jee-Hughes, 2001; IHP, 2008; Murray & Frenk, 2000; Sicotte, Champagne,
Contandriopoulos et al., 1998; World Health Organization, 2000) were recently
reviewed to assess their usefulness for health system performance assessment
(Papanicolas, 2013). The review shows that while some frameworks have a narrow
focus on health care and others include non-health care determinants and the
broader environment as well, all the frameworks agree on the broad objectives of a

health system, as proposed by the WHO 2000 report — health, responsiveness,
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financial protection, productive and efficient system — where improving health and
well-being is the most important common goal of all. However, there is more
disagreement on other or intermediate goals (e.g. access, efficiency, equity, coverage,
safety, quality etc.) where there are significant differences in conceptualisation,
especially for quality of care, which is why it will be important to clearly define this
dimension in this study. Furthermore, the frameworks may differ in how they outline
the organisational structure of the health care system. Again, the review concludes
that there are five broad elements considered in all the frameworks: i) service
provision; ii) financing; iii) resource allocation; iv) leadership/governance; and v)
risk factors. The review concluded that over time, there has been convergence in how
health systems are conceptualized with little gains from creating new frameworks. As
a result, the framework that has been selected to guide this piece of research will also

be based on one of these existing frameworks.

There is no one perfect framework for health system performance assessment;
however, based on the different criteria of the review and the purpose of this study, a
modified version of the Aday framework (Aday, Begley, Lairson et al., 1993; Aday,
Begley, Lairson, et al., 1998; Aday, Begley, Lairson et al., 2004) was considered to be
the most suitable framework for several reasons (Figure 1). First, it allows for
conceptualizing the health system broadly where different non-health care factors
(e.g. social, economic and other environmental) are considered to be potentially
important determinants of well-being and population health (see Environment in
Figure 1).3 As one of the goals in this thesis is to assess health performance at the
macro level accounting for all the different determinants of health and well-being,

this framework is appropriate.

3 The original version of this framework (Aday, 1993) did not recognize the influence of social
and individual determinants of health (see shaded Environment and Health Risks in Figure

1).
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Second, the framework’s explicit ultimate goals are health and well-being, with the
intermediate goals being effectiveness, efficiency and equity. This thesis aims to
assess overall health and well-being, as well as effectiveness (or quality of care).
Third, the framework is organised in terms of Donabedian’s structure (“availability,
organisation, financing of health care programs; the characteristics of populations to
be served by them; and the physical, social and economic environments to which they
are exposed”), process (“transactions between patients and providers in the course of
actual care delivery, as well as the environmental and behavioural transactions
exacerbating health risks”) and outcomes (“the consequences of policies for the
health and well-being of patients and the public”) (Aday, Begley, Lairson, et al.,
2004). Given that the goal of this thesis to examine health system performance in
Czech Republic and Slovakia at different levels going from macro to micro level, the
structure — process - outcome elements of the framework allow for this type of an
analysis with the appropriate indicators. The macro level focuses on the population
perspective and broad determinants of health and well-being, while the micro level
has a clinical perspective studying the factors that influence a patient’s health at the
system (i.e. health care system), institutional (i.e. organisational entity such as
hospital, clinic or health maintenance organisation) or individual level (i.e. clinical

decision making and treatment).
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Figure 1. Framework for assessing health system performance

HEALTH POLICY
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Local
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Financing Need Economic
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Clinical
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[
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HEALTH & WELL-BEING Ultimate
Inleldua_Is Outcomes
Community

Source: (Aday, Begley, Lairson, et al., 2004; Aday, Begley, Lairson et al., 1999; World Health
Organization, 2012)

The structure of the framework allows for a continuum in the assessment of
performance. It shows how health policy in a given country is influenced by the
health and well-being of the patients and population at large, and at the same time
determines the structure of the health care system (see Delivery System in Figure 1)
which interacts with other socio-economic and physical factors (see Environment in
Figure 1). Public health responses are also included in the “Delivery System”
component of the framework. These two structural aspects of the framework, interact
with the “Population at Risk” element determined by various predisposing (e.g.

genetics, age), enabling and need factors. The interaction of these various structural
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elements give rise to two types of processes: realised access (utilisation, satisfaction)
and health risks (behavioural and environmental) which then lead to three
intermediate outcomes - effectiveness, efficiency and equity — with the effectiveness
goal considered to be more important as it feeds into evaluating efficiency and equity.
The ultimate goal is improved health and well-being of individuals and the
community at large, which in turn should again determine the necessary health

policies.

It is important to clarify the relationship between health and well-being in this
framework, as the first part of the thesis aims to measure well-being in the Czech
Republic and Slovakia. The WHO defines health in broad terms as “a state of
complete physical, mental and social well-being, not merely the absence of disease or
infirmity”. While the definition is broad, the focus in the previous years has been
mainly on the health aspect of this definition; well-being as such was largely ignored
(World Health Organization, 2013); however, since the WHO 2012 European health
report, well-being has gained importance so that the objectives of Health 2020, the
new FEuropean policy framework, “to improve the health and well-being of
populations, reduce health inequities, and ensure sustainable people-centered health
systems” can be achieved. This new framework builds on the European health report
from 2009, the focus of which was health system strengthening through cost-effective

interventions and performance assessment (World Health Organization, 2013).

Just like numerous definitions of health exist, well-being is also a complex concept
determined by numerous factors. Well-being has an objective and a subjective
element: the objective includes people’s living conditions and their opportunities to
realize their potential and is measured through, for example, income, education or
mortality rates, among others; the subjective element includes people’s experiences

of their own lives measured with different methods that capture how people report
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their own perceptions (World Health Organization, 2013). The World Health
Organization (2013) carried out a review of several different conceptualisations of
well-being and found that in all the frameworks health was conceptualized as part of
well-being, both as a determinant and an outcome. Also, both health and well-being
are determined by health systems, as well as the broader political, economic and
social contexts and other intermediary factors. In the context of our framework the

“Environment” is an important determinant of well-being.

The conceptualisation of effectiveness also deserves some attention so that confusion
around the terminology is avoided in the thesis. In Aday’s framework effectiveness is
defined through Donabedian’s definition as “the degree to which improvements in
health now attainable are actually attained” (Donabedian, 1993). It is evaluated at
the population (“improving the health of populations and communities through
medical and/or nonmedical service”) and the clinical (“improving the health of
individual patients through medical care services”) levels; so in other words, again at
the macro and micro levels which can be assessed through different structure,
process and outcome indicators. The clinical perspective is often focused on health
care at the system, institution and patient level, in particular how the predisposing,
enabling and need factors (“Population at Risk”) interact with the health care delivery
system (e.g. availability, organisation) and result in particular medical interventions
and outcomes. The population perspective also accounts for all those individuals in
the population who have not received medical care and focuses on how the
interaction between policies at the individual and population level, and the medical
and non-medical determinants of health affect the level and distribution of health

(Aday, Begley, Lairson, et al., 2004).

Aday et al. (2004) are mainly concerned with effectiveness as a broad concept

referring to the degree to which potentially attainable health objectives are being
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reached. So then quality is an attribute of the health care process and again
effectiveness more specifically an attribute of the health outcome. They define
quality as “that part of the gap between efficacy, or what is achievable, and
effectiveness, or what is achieved, that can reasonably be attributed to health care
itself” (Aday, Begley, Lairson, et al., 2004, p.67) and note that “evidence-based
medical care focuses on the use of the best available efficacy and effectiveness
evidence to inform decisions about patient care and guide health care policy” (Lohr,
Eleazer, & Mauskopf, 1998). Overall, “quality assessment deals with evaluating the
process of health care in the service of ultimately improving health outcomes” and
appropriateness is “the subset of quality that concerns determining whether the right

thing was done for the patient” (Aday, Begley, Lairson, et al., 2004).

It should be noted that there are many other definitions for quality of care.
Definitions of quality may differ in the breadth and focus, or the dimensions that
define it (Legido-Quigley, McKee, Nolte, et al., 2008) but they may all be suitable
depending on the level of the system at which they are to be used and the nature and
scope of the responsibilities of the person who is defining them (Donabedian, 1988).
Donabedian, a pioneer in the area of quality of care, wrote in his last book that “some
believe quality in health care is too abstract and nebulous a concept to be precisely
defined or objectively measured” (Donabedian, 2003, p. xxxi). Yet, he correctly
stated that if quality was so difficult to define and measure, it would be difficult to
“set it apart as a goal an individual or an organisation can aspire to”. Quality of care is
usually defined through a range of dimensions including: effectiveness, efficiency,
access, safety, equity, appropriateness, timeliness, acceptability, responsiveness,
satisfaction, continuity, efficacy, relevance and others (Campbell, Roland, & Buetow,
2000; Council of Europe, 1998; Department of Health, 1997; Donabedian, 1980;
Institute of Medicine, 1990; Roberts, Hsiao, Berman et al., 2004; World Health

Organization, 2000). Hence effectiveness — or whether services and interventions
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have the intended effect - is usually a key component of quality of care in most of
these definitions. Sometimes these dimensions of quality of care are also viewed as
key processes or intermediate goals of the health system, as highlighted in our
framework. For example, in our framework access (see “Realised Access” in Figure 1)
is a key process necessary to achieve effectiveness (intermediate outcome). In this
way access is viewed as an element of effectiveness, just like it is often an element of

quality of care.

Therefore, quality of care can be viewed by some as a concept that is equal to
effectiveness, and may be studied at the population level to assess the overall quality
or performance of the health care system or at the individual level to assess clinical
quality of care. The purpose of the above section was not to go into depth on this
terminology but rather to highlight the different possible interpretations of the
concepts in the literature and the importance of clarifying the focus for the purpose of
this research. Thus, in this thesis quality of care and effectiveness also refer to the
same broad concept. Quality of care (the term used predominantly throughout the
thesis) is assessed at the population (or macro) level to capture health care
performance (Chapter 3 and 4) and at the clinical (or micro) level capturing the
quality of ambulatory care (Chapter 5). Efficiency and equity are elements of quality

of care at the population level.

In order to assess overall health or health system performance, and quality of care at
the different levels of the system, appropriate indicators need to be selected. The next
section will therefore discuss what types of indicators can be used for this purpose,
which are the ones that have been applied in Slovakia and the Czech Republic to date,
their main weaknesses and why three alternative outcome indicators (height,

‘avoidable’ mortality, hospitalisations for ACSCs) are methodologically more suitable
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for gaining an insight into the performance of the two countries since the transition

and independence.

1.6. Rationale for indicator selection

Outcome and process indicators

A range of structure, process and outcome indicators are available to assess how a
health system is performing on its key goals and dimensions, which all have
important methodological advantages and disadvantages. One can either decide to
combine a number of indicators into a composite indicator or study selected
indicators together to evaluate the health system, as was also proposed by
Donabedian in the 1970s (Donabedian, 2005 reprint of Donabedian, 1966).
Donabedian’s contribution was to focus on measuring the outcomes (health status or
survival), processes (the care supplied to the patient) or the structure (health care
setting) of the health system (Donabedian, 2005). Outcome indicators usually suffer
from the problem of attribution where changes in health outcomes are likely to be
influenced by many factors outside the control of the health care system or
organisation. As a result, adjusting for the various factors and risks whether at the
population or clinical level is essential (Iezzoni, 2003); in addition, good or bad
outcome may be achieved regardless of the particular (good or bad) process.
However, as overall outcome indicators are more meaningful for stakeholders and
can directly measure health goals (Smith, Mossialos, Papanicolas, et al., 2009), this

thesis will largely apply these.

Process indicators, on the other hand, may be too specific on particular aspects of
care and ignore others, be easily manipulated or become outdated fast. However, they

can be easily measured without major bias or error, are easier to interpret and overall

35



more sensitive to quality of care (Smith, Mossialos, Papanicolas, et al., 2009).
Therefore, some process indicators will also be used in the last chapter of this thesis
to examine specific aspects of quality of care. While both process and outcome
indicators have their critics, if used together they can provide valid information about
the effectiveness and quality of care provided (Brook, McGlynn, & Cleary, 1996). This
thesis will rely mainly on health outcome and some process indicators to gain an
insight into the health system performance and quality of care of the Czech Republic

and Slovakia before and after the transition period.

Outcome indicators are usually used to assess overall health system performance by
examining health status and well-being. A broad range of methods and indicators
exists to measure well-being which depend on the way well-being is conceptualised.
For example, both the OECD and the United Nation’s (UN) work on well-being
emerged from a long-standing debate that the traditional indicators such as GDP per
capita may not be the most appropriate to measure well-being as higher average
incomes may not necessarily result in improved well-being (World Health
Organization, 2013). According to the 2011 OECD report, the most important aspects
that shape people’s lives and well-being are: income and wealth, jobs and earnings,
housing conditions, health status, work life-balance, education and skills, social
connections, civic engagement and governance, environmental quality, personal
security and subjective well-being. These domains are then measured through
selected indicators. For example, income and wealth are captured through household
net adjusted disposable income per person and household financial net wealth per
person, while health is measured through life expectancy and self-report health status
(Organization for Economic Cooperation and Development, 2011). Overall, however,
the field of measuring well-being lacks clear definitions and rigorous assessment

methods; at the same time it presents numerous potential measures which results in
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the inability to choose the most appropriate ones, as well the difficulty to combine

and interpret these indicators (World Health Organization, 2013).

Extensive literature has also been devoted to how to best measure population health.
The main challenge is related to identifying indicators where changes in health
outcomes can be directly attributed to changes in the quality of the health care
system. In order to properly capture the contribution of the health care system to
changes in health outcomes, suitable data needs to be identified and secured,
appropriate indicators selected and methods that control for variations outside the
control of the health system applied. “One vitally important element in performance
measurement therefore is how to attribute causality to observed outcomes or
attribute responsibility for departures from approved standards of care” (Smith,
Mossialos, Papanicolas, et al., 2009, pg.12). Only indicators that account for these
challenges, and measure what they were designed to measure, can be considered
credible and effective performance measures. In general, traditional population
health measures (Table 1) such as standardised mortality rates or life expectancy
suffer from the key methodological challenge of the difficulty of assessing the extent
to which variations in the health outcome indicator can be attributed to variations in

the health system (Smith, Mossialos, Papanicolas, et al., 2009).
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Table 1. Measures of population health

Mortality Indicators Data and methodological issues

Broad indicator of health
Mask contributions of specific causes

Generic mortality-based indicators:
e age-standardised death rates

e life expectancy Exclude morbidity

Need further disaggregation by age and cause
Age specific mortality indicators: e Susceptible to variations in recording and
e infant or perinatal mortality reporting practices

e Rely on precise definitions not always
adhered to in practice (perinatal mortality)

e Areinfluenced by factors outside the health
system (infant mortality)

e Are based on small numbers

e Complex interpretation of underlying causes

Cause-specific mortality indicators: e Data quality and coding

e age-standardised mortality from e Capture influence of broader health
specific causes (ischaemic heart determinants
disease, cancer etc.) e Need to be interpreted in context of risk

factor and disease prevalence, and policies in
other sectors

5-year survival: e Variations in coverage and diagnostic

e cancer practices

e Lead-time bias

e Need to account for staging

e Has to be viewed alongside mortality and
incidence rates

Summary measures: e Controversial methodology (age and
e HALE, DALYs, YLL disability weighting)

Source: Adopted from (Karanikolos, Khoshaba, Nolte et al., 2013)

Overall, it is these standard indicators that have been usually monitored in the
context of the Czech Republic and Slovakia. In the section that follows, these are
reviewed to obtain a broad overview of health, well-being and quality of care

developments in the two countries.

Reviewing standard indicators in the Czech Republic and Slovakia

Already during the communist period, the two countries differed in their level of
economic and social development. Life expectancy and mortality rates, suggest that
despite both countries exhibiting improvements, Czechs continue to outperform the
Slovaks even after the transition (Figure 2) (Ginter, Simko, & Wsolova, 2009).

Improved life expectancy at birth has been influenced by improved living standards
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and health services, as well as the absence of any major disruptive events (e.g.
regime change, revolution etc.) (Institute of Health Information and Statistics Czech
Republic, 2006). The same is suggested by the Human Development Index (HDI),
which also includes income and education in addition to life expectancy, and ranks
Slovakia closely behind the Czech Republic (United Nations Development

Programme).

Figure 2. Life expectancy at birth
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Basic economic indicators (Figure 3) suggest that the Czech Republic has been
performing better during communism and has continued to outperform Slovakia in
many well-being indicators. Overall, an analysis of the economic situation (income,
inequality and poverty) found that in the initial years after the transition in both
countries were painful and reflected in a decline of overall welfare (Cox & Mason,
1999; Milanovic, 1998). Changes in income inequality between 1987-1988 and 1993-
95 measured by the GINI coefficient showed that inequality increased in the Czech
Republic but did not change in Slovakia. The shape of the change also differed: in

Slovakia no income quintile gained or lost more than 1 percentage point; in the Czech
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Republic, the loss of 1-2 percentage points was concentrated in the bottom three
quintiles, the fourth quintile experiencing a very small loss and the top quintile
benefited the most. However, it has to be noted that given the overall income decline
in both countries, the losers were losing more severely and the winners were not

necessarily gaining in real income (Milanovic, 1998).

Figure 3. Real GDP per capita, PPP$
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Source: OECD Health Data 2012 (http://stats.oecd.org/Index.aspx?DataSetCode=SHA)

While still lower than in many other European Union countries, health expenditure
as a percentage of GDP (Figure 4) has been increasing in the last decades both in
Slovakia (9.2% in 2009) and the Czech Republic (7.5% of GDP in 2009) (OECD,
2010). In the last years Slovakia has been spending more on health care as a
percentage of GDP than the Czech Republic and has also shown a substantially
sharper increase. Expenditures per capita have been increasing similarly in both
countries, with Slovakia reaching US$2,000 per capita in the last years (Figure 5). It
has been argued that in Slovakia at these levels of expenditure, equal and universal
access has been maintained with somewhat more limited access in rural areas and for

the Roma living in remote settlements (Ecohost/ Masaryk University, 2000;
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Hlavacka, Wagner, & Riesberg, 2004; The World Bank, 2002). In terms of the
distribution of health expenditures, in the Czech Republic in 2008 hospital care
(50.9%) followed by ambulatory care (25.5%) and drug expenditures (17.3%)
represented the highest shares of total expenditure (Bryndova, Pavlokova, Roubal, et
al., 2009). In Slovakia in 2010 expenditures were distributed quite differently:
ambulatory care including diagnostics (34%), followed by drug expenditures (30%)
and tertiary or inpatient care (27%) (Szalay, Pazitny, Szalayova, et al., 2011) . Overall,
health expenditure data can reveal only a limited amount of information about the
quality of care provided to patients. For many years in Slovakia the proportion going
to drugs represented the highest portion of the budget. Drug expenditures have been
high both because of patient demands for the most modern, and usually expensive
drugs, and overprescribing by providers under the aggressive influence of
pharmaceutical companies and their advertising (Hlavacka, Wagner, & Riesberg,
2004). While drugs expenditures as a proportion of total health expenditures have

now decreased it is dififcult to conclude how the quality of care provided was affected.

Figure 4. Total expenditure on health as % of GDP
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Note: Data for the initial years for Slovakia were not available from the OECD
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Figure 5. Health expenditures per capita
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A limited number of indicators have been used in Slovakia and the Czech Republic to
capture the overall quality of the health care system. In Slovakia, some argue that the
reforms seem to have been “implemented without significant adverse effects on the
population’s health” (Hlavacka, Wagner, & Riesberg, 2004). However, there is only
little evidence that analyses trends in health outcomes and processes as the focus has
been on structural indicators. Standard health outcome indicators have been
monitored (Figure 6) where declines in infant and neonatal deaths suggest possible
improvements in the quality of care provided. The top causes of death in both
countries - diseases of the circulatory system, malignant neoplasms, mortality
attributable to external causes (injury and poisoning) and diseases of the respiratory
system (Figure 7 and 8) — have also been declining in both countries, with Czech
Republic performing better than Slovakia. These mortality indicators as well as other
standardly available ones, while informative, do not provide in depth insight of the

extent to which declines can be attributed to changes in the quality of health care.
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Figure 6. Infant deaths per 1000 births and neonatal deaths per 1,000 live births
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Figure 7. Diseases of circulatory system and malignant neoplasms, 0-64, age-
standardised death rate per 100,000
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Figure 8. External cause (injury and poison) 0-64; and diseases of the
respiratory system, all ages, age-standardised death rate per 100,000
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Due to the weaknesses discussed above and other methodological challenges (Komlos

& Snowdon, 2005; Masseria, Allin, Sorenson, Papanicolas, & Mossialos, 2007;

Milanovic, 1998; Murray, Salomon, & Mathers, 2000), this thesis will draw on three
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alternative indicators — height, ‘avoidable’ mortality and hospitalisations for ACSCs —
to measure overall health and well-being and quality of care. The rational for these is
briefly discussed in the next section before an in-depth literature review on their

application is provided.

Alternative indicators

First, this thesis will use adult height as a possible alternative measure of health and
well-being to GDP or life expectancy. As height is determined during childhood and
adolescence, average adult height mainly captures a population’s health conditions
during childhood (Hatton, 2013). While biologists have been interested in the
indicators for a long time, increasingly heights are of interest to economists and
demographers as well. Throughout the 20t century an extensive amount of studies
of human growth were carried out (Steckel, 2009). It is considered to be an indicator
of life-time health and given that taller populations are also generally richer, it has
been used to understand their standards of living (Bozzoli, Deaton, & Quintana-
Domeque, 2009). A separate body of literature looks at well-being through the
concept of “biological standard of living”, defined by Komlos in the 1990s, where a
population’s biological processes are affected by socioeconomic and epidemiological
factors. Similarly to the OECD and the UN, this approach is also built on the fact that
quality of life is determined by more than just economic power, focusing in particular
on health (Koch, 2012). In this context, physical stature has been used to measure the
biological status of the population as it is regarded an indicator of “how well the
human organism fared during childhood and adolescence in its socio-economic and
epidemiological environment” (Komlos & Snowdon, 2005). Human height may
therefore be used as a retrospective marker of wellbeing and living standards both
over long term intervals as well as short term cyclical variations, and thus serve as a

complement to conventional indicators (Cvrcek, 2006; Komlos, 2009; Komlos &

44



Baten, 1998; Komlos & Snowdon, 2005; Persico, Postlewaite, & Silverman, 2004) as

it can address some of their weaknesses.

Height captures a wide range of determinants and is frequently used in the area of
economic development and economic history to assess changes in overall standard of
living. Heights are available in settings were standard income data, mortality or
morbidity information is lacking or of dubious quality (Deaton, 2007; Steckel, 1995).
Information derived from average adult heights is particularly reliable because the
person’s height reflects his or her living conditions from conception to maturity and
is not simply a snapshot during particular years; furthermore, height data is usually
available for the neglected groups and lends itself to international comparisons as it
is uniformly measured (Koch, 2012; Komlos & Kriwy, 2002). Evidence suggests that
authoritarian regimes such as the former East Germany reported conventional
standard of living information such as income unreliably (Koch, 2012). Information
on height was not politically sensitive (unlike, e.g. infant mortality) and may have
been the only exact indicator of welfare strain in Czechoslovakia under early
communism (Cvrcek, 2006). Nevertheless, issues with measurement of height or use
of self-reported height need to also be carefully considered. In the context of the
framework in Figure 1, height measures overall health system performance by
capturing health and well-being together, and all its broad determinants. In this
thesis it is therefore proposed as an all-encompassing indicator of retrospective
health and well-being in the Czech Republic and Slovakia, both before and after the

transition and independence.

Next, the thesis proposes the use of ‘avoidable’ mortality’ indicators which capture

premature deaths for certain conditions that are considered to be largely avoidable if

timely and effective health care is provided (Holland, 1988; Nolte & McKee, 2004).
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The application of the concept of ‘avoidability’ dates back to at least the early 20t
century when, in the United Kingdom, in 1928 confidential enquiries were made into
maternal deaths to first identify errors and areas where improvements could be made
to avoid unnecessary deaths (Holland, 2009); in the United States similar enquiries
were carried out in the early 1930s and also led to important reductions in maternal
mortality rates (New York Academy of Medicine, 1933). The WHO in a report
describing the methods of investigation of maternal mortality and morbidity stated
that while there is no formal proof of the effectiveness of such enquiries ‘the lessons
derived will enable health care practitioners and health planners to learn from the
past’ (Holland, 2009; World Health Organization, 2004). The concept was later
expanded by Rutstein and colleagues in 1976 (Rutstein, Berenberg, Chalmers et al.,
1976), who suggested measuring quality of care through untimely deaths which
should not occur in the presence of timely and good quality care. ‘Avoidable’
mortality indicators have increasingly been used to address the main weakness of
standard population measures where changes in health outcomes cannot be directly
attributed to changes in the quality of care provided. Therefore, ‘avoidable’ mortality
indicators will be used to capture health care performance or overall quality of care at

the system level.

As changes in ‘avoidable’ mortality only provide a macro snapshot of the quality of
the entire health care system, it will be important to study quality of care provided at
the micro levels of the system. The focus in this thesis will be the further examination
of quality of care in Slovakia, where evidence is almost entirely lacking. This is
necessary as only with more in-depth analysis can we gain a better understanding of
where there are gaps in quality and room for improvement. Most of the literature has
been focused on measuring the quality of primary care (Lester & Roland, 2009) or
the hospital sector (McKee & Healy, 2002). Recently, given the rising burden of

chronic diseases, increasing attention has also been paid to the domain of chronic
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care (McKee, Bain, & Nolte, 2009). However, only little attention has been on the
quality of ambulatory care overall, including primary and specialist outpatient

services for both acute and chronic conditions.

Measuring the quality of ambulatory (or outpatient) care is important for several
reasons. First, health care is generally more expensive to provide in inpatient than
outpatient settings and there are potential savings that can be made from reduced
hospital admissions (Kovner & Knickman, 2008); the hospital sector usually absorbs
as much as 50% of national expenditure of the health care system (Rechel, Wright,
Edwards et al., 2009). Besides the cost of hospital care, a hospital admission is likely
to cause disruptions in the patient’s life, as well as in his or her family’s (Rechel,
Wright, Edwards, et al., 2009). Also, repeated hospitalisations may lead to the
overall deterioration of the patient’s condition (Chu, Chan, Lin et al., 2004).
Therefore, quality ambulatory care and reduced hospital admissions is not only a
potential cost-reduction strategy but also an obligation towards the patients by those

who design and regulate the health care system.

Most of the process and outcome indicators that measure the performance of some
domains of the health system do not capture the performance of ambulatory care in
its entirety (Table 2). The purpose of the final chapter of this thesis will therefore be
on one particular indicator — hospitalisations for ambulatory care sensitive
conditions (ACSCs) — that has received only little attention in earlier research.
ACSCs are conditions for which timely and effective ambulatory care can help reduce
the risks of hospitalisation by preventing the onset of an illness or condition,
controlling an acute episodic illness or condition, or managing a chronic disease or

condition (Ansari, 2007a).
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Table 2. Examples of process and outcome indicators for different areas of care

Area of Care

Process Indicators

Outcome
Indicators

Primary Care

Diet and exercise counselling
(diabetes)

Patients with diabetes should have
an annual eye and visual exam

The percentage of
patients with
diabetes whose
last blood pressure

was 145/85 mgHg or

(diabetes) less
Pharmacotherapy for uncontrolled
mild hypertension (hypertension)
Chronic Care Frequency of regular HbA1c tests Rate of diabetes
(Includes (diabetes) related blindness or
primary, amputation
specialist and Long-acting agents for patients with
inpatient care) frequent use of short-acting beta- The percentage of
agonists (asthma) patients age 16 years
and over on
drug treatment for
epilepsy who have

been convulsion
free for last 12
months recorded in
last 15 months

Avoidable
admission for
chronic conditions

Specialist
Outpatient
Care

Inhaled corticosteroids for patients
receiving long term systemic
corticosteroid therapy (asthma)

Screening for high-risk patients
starting at age 40 years of age
(colorectal cancer)

Women who have a hysterectomy
for post-menopausal bleeding
should have been offered a biopsy
of the endometrium within 6
months prior to the procedure
(hysterectomy)

Rule out cancer, fracture, infection,
cauda equina syndrome, and
neurologic causes (Acute low back
pain)

Rate of diabetes
related blindness or
amputation

Hospitalisations for
acute and chronic
conditions

Hospitalisations for
ambulatory care
sensitive conditions
(acute, chronic, vaccine
preventable)

Hospital Care

Aspirin at arrival (AMI)

Initial antibiotic timing (within 4
hours) (Pneumonia)

30-day mortality

Emergency
readmission within
28 days of discharge

Source: (McGlynn, 2009; McGlynn, Asch, Adams et al., 2003; McKee, Bain, & Nolte, 2000;
McKee & Healy, 2002; Nolte & McKee, 2008b)

In the next sections an in-depth literature review on the three performance indicators

used in this thesis to assess health system performance in the Czech Republic and
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Slovakia is provided. These indicators should be viewed as complementary indicators
which may address some of the weaknesses of standard health and well-being

performance indicators. However, as all indicators, these also have their flaws.

1.6.1. Height: an indicator of well-being and overall health system

performance

The concept

Physical stature is regarded an indicator of “how well the human organism fared
during childhood and adolescence in its socio-economic and epidemiological
environment” (Komlos & Snowdon, 2005). Thus the rate of growth of children is a
reflection of the health of a population (Eveleth & Tanner, 1990), or the “mirror of the
society” (Tanner, 1986). Height is determined by cumulative net nutrition during the
period of growth, where net nutrition is the difference between the intake of nutrition
(food) and the output through activity and disease (Bogin, 2001; Bozzoli, Deaton, &
Quintana-Domeque, 2009; Eveleth & Tanner, 1990; Silventoinen, 2003). In turn, the
caloric and protein intake during one’s childhood and youth is also associated with
income and the price of food (Komlos, 2009). Thus overall, “adult height is an
indicator of both the economic and disease environment in childhood and as such at
least a partial indicator of the health component of well-being”(Deaton, 2007,
p-13232). However, whether or not adult height will be affected, depends on the
complex interaction of factors, the period of growth during which they occur and how
they influence nutritional intake (Steckel, 2009). A growing literature on economic
and biological sciences reveals that in genetically stable societies, changes in adult
height proxy the physical returns to psycho-socially beneficial health environments

(Steckel, 1995). Indeed, improvements in certain socio-economic conditions could in
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turn create the conditions to allow individuals during the years of growth to maximise

their height potential.

Louis-Rene Villerme, a public health expert in France, made an observation in 1829
that captures the importance of environmental factors on height: “Human height
becomes greater and growth takes place more rapidly, other things being equal in
proportion as the country is richer, comfort more general, houses, clothes and
nourishment better and labour, fatigue and privation during infancy and youth
less; in other words, the circumstances which accompany poverty delay the age at
which complete stature is reached and stunt adult height.” (Tanner, 1981). Changes
in height reflect the interaction between genetic and environmental factors during the
period of growth (Eveleth & Tanner, 1976). Yet, although genes are important
determinants of individual height, changes in average height across most populations
are largely attributable to environmental factors (Steckel, 1995). More specifically, it
has been estimated that approximately 20 percent of variation in height is due to
environmental factors (Silventoinen, Kaprio, Lahelma et al., 2000; Stunkard, Foch, &

Hrubec, 1986).

A review of the literature by Steckel (2009) summarises recent developments in
height research and highlights the many factors investigated and the numerous
debates on the interpretations of empirical findings within height research across the
different disciplines (Steckel, 2009). The environmental factors include changes in
the diet, disease, work intensity, maintenance, genetics (i.e. proximate determinants),
as well as broader socioeconomic effects such as income, social inequality, public
health, personal hygiene, disease environment, technology, labour organisation,
cultural values, and food prices (i.e. socioeconomic determinants) (Steckel, 1995)
(See Figure 9). Thus, as highlighted in the figure below, apart from genetics, an

important causal pathway for changes in height includes improvements in the
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proximate determinants, especially nutrition through reduced barriers to food,

improved disease environment, and reduced work intensity resulting from positive

changes in the social, political or economic environment.

Figure 9. Relationships involving stature
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The focus of this research is whether and how the changes in the broad political,
economic and institutional environment in the former Czechoslovakia (i.e.
“socioeconomic determinants” in Figure 9) are associated with changes in adult

height.

Empirical evidence: institutional change and heights

There is evidence of a direct link through an improved diet in the Eastern European
region. Prior to the transition, poor nutrition was a problem due to seasonal
unavailability of certain foods and the opening of the boarders enabled easier access
to fruits and vegetable consumption (McKee, 2004). This has been linked to declining
deaths from cardiovascular diseases in the region, and Czechoslovakia in particular
(Bobak, Skodova, Pisa et al., 1997). One can also envision institutional triggers that

can result in improvement in heights (Sunder, 2003). Institutional effects are
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generation specific influences reflecting exposure to similar contemporary time or
space limitations (e.g. social norms, restrictions on freedom, etc.). Eveleth and
Tanner (1976) in their summary of growth studies suggest “if a particular stimulus is
lacking at a time when it is essential for the child...the child’s development may be
shunted...” (Eveleth & Tanner, 1976, p.222). However, there is evidence that for
deprivation to have an effect on adult height, it has to be severe and long-term during
key periods of growth as after short nutritional shocks normal height is usually
restored (Steckel, 2009). In particular, evidence from developing countries on the
environmental determinants suggests that unlike in developed countries, there is no
relationship between child mortality or living conditions and adult height; the
example of the African paradox is provided where low incomes, high disease
environment and inappropriate nutrition is usual (Bozzoli, Deaton, & Quintana-
Domeque, 2009; Deaton, 2007). Deaton (2007, p.13232), therefore, concludes that
the relationship between population height and income (or income and health
generally) is “inconsistent and unreliable”. It is in this context that Chapter 2 aims to
test whether in the Czech Republic and Slovakia the number of years a person has
spent growing up under democracy and as part of an independent country (as
opposed to communism and Czechoslovakia), after adjusting for income and other
key variables, resulted in health and well-being benefits, and thus would show to be

an important determinant of adult height.

A country’s democratisation reshapes the institutional framework within which the
economic actors manage their lives (North, 1991). Therefore, the introduction of
structural reforms in a country’s organisation might induce environmental health
effects and ultimately enhance a positive effect on well-being in the long run (Costa-
Font & Gil, 2008). More specifically, it can be reasonably expected that democracy
should lead to institutional and environmental improvements that make children and

adolescences’ existence safer and healthier, and thus are expected to be positively
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associated with height. As Amartya Sen also put it, a country should become fit
through democracy (Sen, 1999). Consistently, adverse socio-economic developments
in the society may lead to stagnation or deterioration in height, and such negative
developments can also occur in democratic regimes. For example, in the United
States in the second half of the 20th century, the American population went from
being the tallest in the world to being among the most overweight, despite higher per
capita income; the latter is largely attributed to the greater social inequality,
incomplete health care insurance and fewer social safety nets than in Western and

Northern Europe (Komlos & Baur, 2004).

Disentangling the effects of institutional changes in human height calls for the
examination of some natural experiments. One of these experiments is the process of
reunification of Germany and democratisation (Heineck, 2006; Hiermeyer, 2008;
Komlos & Baur, 2004). Research carried out on living standards in East and West
Germany had two important findings: i) despite proclamations of an officially
classless society, important social differences in stature were identified in East
Germany (Komlos & Kriwy, 2003); ii) West Germans were taller than East Germans
(by approx. 1cm) throughout the second half of the twentieth century and the
difference widened after the Berlin Wall was built (Komlos & Snowdon, 2005). Even
though the difference in height is small, it was concluded that the West German
welfare state with a mixed economy provided a superior biological standard of living
to its children and youth than socialist East Germany (Hiermeyer, 2008; Komlos &
Snowdon, 2005). Since unification there has been convergence between East and
West German males but not females (Komlos & Kriwy, 2003). Other research show
how height can be employed to assess whether there is convergence or divergence
between regions or countries capturing changes in social welfare (A’hearn, Peracchi,
& Vecchi, 2009; Arcaleni, 2006; Baten & Blum, 2012; Chanda, Craig, & Treme, 2008;

Komlos, 2007; Meisel & Vega, 2007; Salvatore, 2004; Steckel, 2009).
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The case of Czechoslovakia stands out as a unique natural experiment with the
processes of democratisation followed by the country democratically splitting in two
independent communities. It can be argued that both processes potentially improve
well-being overall as they underpin an expansion collective self-determination, which
would be expected to reshape each community’s institutions. These new institutions
would be tailored to their own specific welfare needs, foster freedoms and hence
improve the environmental and institutional settings individuals grow up in, as well
as further stability and conflict reduction. Whether the latter is indeed the case is an
empirical question where the effect on height, the indicator of health and well-being,
may reveal interesting similarities or differences between the Czech Republic and
Slovakia. In this respect, this research adds to the body of evidence on the ability of
political and economic liberalisation to improve health (Costa-Font & Gil, 2008;

Nobles, Brown, & Catalano, 2010).

1.6.2. ‘Avoidable’ mortality: an indicator of health care performance

or overall quality of care

The concept+

Explicitly the concept of ‘avoidable’ deaths was proposed by Rutstein and colleagues

in 1976 (Rutstein, Berenberg, Chalmers, et al., 1976). The group outlined the method

of measuring the quality of medical cares that counts cases of unnecessary disease,

4 A version of this section has been published as the Methodological Note for the European
Commission co-authored with Walter Holland (LSE Health), Ellen Nolte (RAND Europe) and
Martin McKee (LSHTM).) The views expressed are those of the authors and do not necessarily
represent those of the European Commission. The Methodological Note and this section draw
on the extensive review prepared by Nolte and McKee (2004) and summarise some of its
main findings.

5 Rutstein and colleagues (1976) defined “quality” as the effect of care on the health of the
individual and of the population (outcome). Improvement in the quality of care should be
reflected in better health.
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disability and untimely deaths. Rutstein and colleagues (1976) defined medical care
in its broadest sense as “the application of all relevant medical knowledge, the basic
and applied research to increase that knowledge and make it more precise, the
services of all medical and allied health personnel, institutions and laboratories, the
resources of governmental, voluntary and social agencies, and the co-operative
responsibilities of the individual himself”. Their list included around 90 conditions
which they considered as sentinel health events. When selecting the conditions, they
“assumed that if everything had gone well, the condition would have been prevented
or managed”. As Rutstein and colleagues acknowledged, “the chain of responsibility
to prevent the occurrence of any unnecessary disease, disability, or untimely death
may be long and complex; the failure of any single link may precipitate an
unnecessary undesirable health event” (Rutstein, Berenberg, Chalmers, et al., 1976).
As a result, often it may be difficult to establish who is responsible. For example, they
cited deaths from diphtheria, measles and poliomyelitis for which the responsibility
may lie in the state which may not have provided the necessary funding, the health
officer who did not implement the program, the medical society that opposed
community clinics, the physician who did not immunise the patient, the religious
views of the family, or the mother who did not care to bring her child for
immunisation (Rutstein, Berenberg, Chalmers, et al., 1976). However, they thought
that in each death considered unnecessary and untimely the physician had the “initial
and also some continuing responsibility”. Similar examples can be derived for many
other conditions. It was Rutstein’s work that provided the basis for the concept and
was followed by numerous publications, which applied the concept empirically,
reviewed the list of conditions, adjusted the definition of medical care and its scope,

as well as the age limits.

After the initial work carried out on maternal mortality in the early 20th century, and

Rutstein and colleagues’ extension of the concept of ‘avoidable’ mortality in 1976, the
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concept and application of the indicator continued to be expanded (Appendix A).
Interestingly there was no attempt to use Rutstein’s methodology in the United States
(Holland, 2009). Charlton and colleagues (Charlton, Hartley, Silver et al., 1983) in
the United Kingdom narrowed the concept by excluding conditions which were
considered to be outside the scope of medical care, e.g. road traffic accidents, and
tobacco policy. They were the first to apply ‘avoidable’ mortality empirically at the
population level and to examine national and international trends (Nolte & McKee,
2004), as well as the importance of disease incidence and social factors. At the same

time they introduced an upper age limit for some conditions at 65 years.

In 1986 a major project was undertaken in the European Community (EC) which
resulted in the publication ‘European Community Atlas of ‘Avoidable Death” under
the EC Concerted Action Project on Health Services and ‘Avoidable Deaths’ (Holland,
1988, 1991, 1993, 1997). This project extended the work of Charlton and colleagues
(1983) and used a definition of health services, which were interpreted to include
primary care, hospital care and collective health services such as screening and public
health services, e.g. immunisation. The original list also included conditions whose
control mainly depended on primary prevention or health policies, which were
outside the direct control of health services, e.g. lung cancer, liver cirrhosis or motor
vehicle accidents; these were excluded from the most recent edition (Nolte & McKee,

2004).

Several country specific analyses resulted from the EC Atlas carried out by
participating researchers, as well as in non-EC countries (Nolte & McKee, 2004).
However, studies used different lists of ‘avoidable’ conditions, with varying age limits
and methods of analysis. Lack of suitable data or insufficient numbers of deaths for
some of the conditions may explain the differences in the methods applied

(Mackenbach, Bouvier-Colle, & Jougla, 1990). In the 1980s, Mackenbach and
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colleagues analysed the possible contribution of medical care innovations to mortality
changes by analysing trends in mortality from selected conditions and found that
“although the exact contribution of medical care innovations to changes in mortality
cannot be determined, the impact of medical care on post-1950 mortality in the
Netherlands could well have been substantial” (Mackenbach, Looman, Kunst et al.,
1988). They used a stricter definition of medical care defining it as “the application of
biomedical knowledge through a personal service system” building on Rutstein’s list

of conditions.

Further work has focused explicitly on differentiating and comparing levels of
‘avoidable’ mortality attributable to the health care system and to wider health
policies usually not within the direct control of health services. While this distinction
had been made in earlier publications (Holland, 1986; Rutstein, Berenberg,
Chalmers, et al., 1976), this time, conditions were clearly split as indicators for the
different areas of health care (Westerling, 1993; Westerling, Gullberg, & Rosén, 1996;
Westerling & Smedby, 1992). Tobias and Jackson (2001), following an expert
consensus exercise in New Zealand, partitioned the relative avoidability of death
from conditions into proportions which are avoidable by primary, secondary, and
tertiary actions (Tobias & Jackson, 2001). For example, avoidability of deaths from
asthma was partitioned into primary, secondary and tertiary interventions with
weights 0.1, 0.7, and 0.2, respectively, while tuberculosis received weights of 0.6,
0.35, and 0.05, respectively. According to this approach, death from tuberculosis is
considered, largely, avoidable by primary prevention while death from asthma is
primarily avoidable by secondary prevention through early detection and treatment.
Finally, the work of Nolte & McKee (2004) looked at ‘avoidable’ mortality and
changing life expectancy in the European Union in the 1980s and 1990s using an
updated list of conditions taking into consideration advances in medical knowledge

and technology.
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Empirical evidence

As shown by Nolte and McKee (2004) numerous studies have applied the concept of
‘avoidable’ mortality empirically. As noted above, these studies vary in the selection
of conditions which are considered avoidable by health care, definitions of medical
care and/or health services, and age limits, thus limiting comparability of findings
(Nolte & McKee, 2004). While some only looked at trends in ‘avoidable’ mortality
others attempted to identify factors that might explain these trends or any variations.
Given that the indicator is assumed to measure the effectiveness of health services, it
might be expected that variations in ‘avoidable’ deaths could be linked to health care
inputs; however, of those studies that did attempt to establish such link, most tended
to capture only quantity but not the quality of health services and, perhaps
unsurprisingly, could not establish a clear association between health care input and
(population) health outcome. Nolte and McKee (2004) reviewed over 70 studies and

grouped them into three categories as follows:

e Studies that examine geographic variation. These suggest that there is little
association between geographical variation in ‘avoidable’ mortality and
differences in quality or quantity of health services, as measured by routine
data; geographical variations seem to be more closely related to
socioeconomic conditions.

e Studies that examine variation between social groups. These suggest that
population groups classified as being at social disadvantage because of
ethnicity or socioeconomic characteristics tend to be at higher risk of death

from ‘avoidable’ conditions.
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e Studies that examine variation in ‘avoidable’ mortality over time. These tend
to show consistent declines in ‘avoidable’ mortality that have been more rapid

than declines in mortality from causes not considered ‘avoidable’.

Only a handful of studies have focused on ‘avoidable’ mortality in Eastern Europe.
These have found that amenable mortality was falling about 1-2 percent per year
between mid-1970s and mid-1980s while non-amenable mortality remained more or
less stable or even increased in Hungary, Poland and Lithuania (Gaizauskiene &
Gurevicius, 1995; Nolte, Scholz, Shkolnikov et al., 2002). A study that looked at
changes in ‘avoidable’ mortality in East Germany before and after the transition in
1990 found that in both periods amenable mortality was falling faster than non-
amenable mortality; however, in Poland mortality from other causes fell faster in the
90s than in the 80s but also more rapidly than ‘avoidable’ mortality (Nolte, Scholz,
Shkolnikov, et al., 2002). Nolte et al (2004) noted that while East Germany was
going through rapid changes after unification, in Poland health care improvements in
the country were substantially slower. One study that compared ‘avoidable’ mortality
rates between 1979 and 1988 in Hungary with other countries, including
Czechoslovakia, found that amenable mortality in the Western countries fell faster
than mortality for all other causes in these two countries. In Hungary and the Czech
Republic death rates from both groups of causes increased in the first part of the
period studied and a decline in mortality from both types of causes could be observed
from 1985; all-cause mortality declined more slowly and stayed stable toward the end

of the period (Bojan, Hajdu, & Belicza, 1991).

Another study compared trends in ‘avoidable’ mortality between 1980 and 1997 in the
Czech Republic and 15 countries of the EU (Treurniet, Boshuizen, & Harteloh, 2004).
While the differences in trends in avoidable and non-avoidable mortality before and

after 1989 were not statistically significant, both avoidable and non-avoidable
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mortality declined with non-avoidable mortality at an increased annual rate after
1989 (from 1.8% to 2.7%) but still somewhat slower than ‘avoidable’ mortality (from
2.1% to 2.8%). The only study that analysed trends in ‘avoidable’ mortality by
separate conditions in both the Czech and the Slovak Republic, including on the
regional level, was the Atlas of Leading and Avoidable Causes of Death in Country of
Central and Eastern Europe but only between 1985 and 1989 (Jozan & Prokhorskas,
1997). No study has been identified which would have analysed ‘avoidable’ mortality
rates of the Czech and Slovak Republic before and after 1989 or in relation to the split
of the Czech and Slovak Federation into two new countries; neither at the aggregate
level nor by individual conditions. While most studies found that ‘avoidable’
mortality declines faster than mortality from other conditions, the study in Poland
(Nolte, Scholz, Shkolnikov, et al., 2002) where ‘avoidable’ mortality declined at a
slower rate than mortality from all other causes in the 9os provides the basis for the
hypotheses that ‘avoidable’ mortality in the Czech Republic and Slovakia has
decreased since 1989 but at a slower pace than mortality from other conditions.
Furthermore, because the Czech Republic has higher life expectancy and performs
better on standard mortality indicators, we further hypothesise that ‘avoidable’

mortality has decreased faster in the Czech Republic than in Slovakia since 1993.

1.6.3. Hospitalisations for Ambulatory Care Sensitive Conditions: an

indicator of the quality of ambulatory care

The concept

ACSCs are “conditions for which hospitalisation is thought to be avoidable with the
application of preventive care and early disease management usually delivered in the
ambulatory setting. In theory, timely and effective ambulatory care can help reduce

the risks of hospitalisation by preventing the onset of an illness or condition,
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controlling an acute episodic illness or condition, or managing a chronic disease or
condition. This has led to the concept of preventable or avoidable hospitalisation as
an indicator of health outcomes for evaluating the quality of primary health care.
ACSC rates have also been proposed as a measure of access to health care” (Ansari,
2007a). In this thesis, hospitalisations for ambulatory care sensitive conditions

(ACSHs) will be used synonymously with preventable hospitalisations.

The above definition of ACSCs refers to both the role of ambulatory and primary care
in preventing unnecessary hospitalisations. However, much of the available literature
uses ACSH rates as a measure of access to primary care without providing a clear
definition of primary care. It is therefore important to clarify that someone’s chances
of being hospitalised may depend on factors which are not only in the responsibility
of primary care providers but a consequence of all the care provided by other
outpatient specialists and health care staff, as well as appropriate coordination across
the different levels of care, continuity, patient management and other factors. The
definition of ambulatory care used here includes all the services provided on an
outpatient basis, requiring no overnight hospital stay, including i) primary care, ii)
emergency care and iii) ambulatory specialty care as well as diagnostics services,
provided by a range of health care professionals (Kovner & Knickman, 2008). At the
same time, it is an indicator that apart from access captures a range of quality of care
dimensions such as effectiveness, efficacy, appropriateness and equity. This indicator
is conceptually related to and has been developed on the basis of an indicator of
population health — ‘avoidable’ mortality (Millman, 1993). Both ‘avoidable’ mortality
and ACSHs are meant to be used as “screening tools” for potential problems in the
health system to be further investigated; in other words, to provide a “snapshot” on

the quality of the health system overall, or ambulatory care more specifically.
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The first list of ACSCs was developed in the early 1990s in the United States by
Weissman (Weissman, Gatsonis, & Epstein, 1992) with 12 conditions and Billings
(Billings, Zeitel, Lukomnik et al., 1993) with 28 conditions when the Institute of
Medicine (IOM) suggested that ACSHs be used as a measure of access to primary care
(Millman, 1993). In general, ACSCs have been identified through consensus
processes with panels of clinicians, using various methodologies and decision criteria
(Ansari, 2007a). ACSCs can be classified into three broad categories: i) vaccine-
preventable ACSCs where the vaccine prevents the occurrence of the condition (not
actually the hospitalisation) and thus the incidence of preventable diseases (e.g.
measles, rubella etc.); ii) acute ACSCs for which timely and appropriate care reduces
morbidity and pain (e.g. dehydration/gastroenteritis, perforated ulcer, pelvic
inflammatory disease, kidney infection etc.); and iii) chronic ACSCs where
appropriate outpatient care reduces the effect of particular chronic disease and
prolongs life (e.g. asthma, hypertension, angina, congestive heart failure, diabetes
etc.). In addition to ambulatory care sensitive conditions, there are also “marker”
conditions for which hospitalisations should not vary according to access and quality

of outpatient care (e.g. appendicitis) (Appendix A, Table 39).

Many countries including Canada, the United States, United Kingdom, Italy, Spain
and Australia have already developed their country specific lists and have been
monitoring ACSHs during the last decade (Ansari, Laditka, & Laditka, 2006; Billings,
Anderson, & Newman, 1996; Caminal, Starfield, Sanchez et al., 2004; CIFHI, 2008;
Giuffrida, Gravelle, & Roland, 1999; Magan, Otero, Alberquilla et al., 2008; Rizza,
Bianco, Pavia et al., 2007). While countries differ in how the indicator is applied and
the lists of conditions being monitored, the fact that easily accessible and cheap
administrative data may be used makes this indicator attractive to health policy and

decision makers equally.
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Admissions for individual ambulatory care sensitive conditions have been carefully
evaluated and proposed as area level indicators by the Agency for Healthcare
Research and Quality (AHRQ) in the United States as part of the Healthcare Cost and
Utilization Project, an on-going Federal-State-private sector collaboration to build
uniform databases from administrative hospital based data (AHRQ, 2001). The
AHRQ evaluated the validity of admissions for all the ambulatory care sensitive
conditions together® along several dimensions (Appendix A, Table 40). Given the
limitations of the measure, the AHRQ recommended that ACSHs be used alongside
other quality indicators as a “quality screen” which can provide initial information
about potential problem in the health system that should be analysed in more depth

(AHRQ, 2001 and 2004).

It is difficult to establish the appropriate rate of hospitalisations for ambulatory care
sensitive conditions but a rate which is too high may indicate poor access to,
underuse or inappropriate outpatient care or low threshold for admissions by the
admitting physician. Overall, it is important to explore the causes of variations in
admissions rates where the best benchmark would be comparisons with national,
regional, or peer group means (AHRQ, 2001). Wennberg and colleagues (Wennberg,
1999, 2004; Wennberg, Fisher, Stukel et al., 2004) have extensively studied
variations in health care utilisation and expenditures in the United States and showed
the importance of understanding the factors that explain such variations, in
particular, how the care provided for the same condition differs across regions. For
example, if high rates persist in some regions over time, there may be some

systematic differences in access to and appropriateness of the treatment. Overall, it is

6 Most evidence applies to sets of conditions. The indicators included are: Perforated
appendix, Diabetes short-term complication, Diabetes long-term complication, Chronic
obstructive pulmonary disease, Hypertension, Congestive heart silure, Low Birth Weight,
Dehydration, bacterial pneumonia, urinary tract infection, angina without procedure,
uncontrolled diabetes, adult asthma and rate of lower-extremity amputation among patients
with diabetes
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essential to identify variations, and determine its causes so that unwarranted

variation can be reduced by either increasing or decreasing utilisation.

Many of the ACSCs have clinical practice guidelines and studies have shown that
better outpatient care can reduce patient complication rates of existing disease,
including the complications leading to hospital admissions. Empirically, most of the
hospital admission rates for ACSCs are correlated with each other, suggesting that
common underlying factors influence many of the rates (AHRQ, 2007). However,
exploring concrete aspects of clinical quality of care and how these are linked to
hospitalisation levels requires a condition specific analysis. Yet, studies which look at
sets of several ACSCs together have not been able to include clinical quality of care

variables such as appropriate treatment.

Preventable hospitalisations have primarily been proposed as a single outcome-based
measure of access, after acknowledging that evaluating all the different dimensions of
access (availability, accessibility, affordability etc.) is often not feasible (Ansari,
2007b). In fact, most of the available literature focuses on ACSH rates as a measure
of access to health care where different factors, predominantly socioeconomic, are
used as a proxy of access to health care; an inverse relationship with ACSH rates
suggests reduced access. In addition, the relationship of other variables (e.g. lifestyle
factors, prevalence, environment etc.) and ACSHs have also been explored. The large
amount of non-health system factors that have a relationship with ACSH rates may
suggest that the reporting of ACSHs figures is not likely to foster change in the quality
of services provided. However, if all the different factors are appropriately accounted
for, changes in ACSH rates are likely to at least indicate potential weak areas in the
health system and provide the initial motivation for further enquiries and potential

for improvement.
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Empirical evidence

A systematic review (see Appendix A for the full review) has been carried out to bring
together the existing body of evidence on the factors that explain ACSH rates. In this
section the key findings and implications for the research carried out in Chapter 5 are
briefly summarised. In the process of carrying out the initial literature search of the
systematic review, a comprehensive literature review’” (Ansari, 2007) has been
identified which covers evidence from 1970 till August, 2005. The review explores the
validity of ACSC admissions as proxy indicators of access to primary health care, and
summarises all the different factors that are associated with ACSHs rates across
geographic areas and population groups. The author of the review grouped the
evidence along several areas: demographics, socio-economic status, “rurality”, health
system factors, prevalence, lifestyle factors, environment, adherence to medication,
severity of illness and propensity to seek care. The results and main effects are
summarised in Appendix A and further details can be found in the original article

(Ansari, 2007).

Ansari concludes that ACSC admissions are valid proxy indicators of access to
primary health care. ACSHs result from a number of key reasons including
insufficiency and mal-distribution of primary health care resources, evidence of the
existence of barriers to accessing primary care services (e.g. socioeconomic),
problems with continuity of care and inefficient use of resources (e.g. may occur if the
patient finds it easier or cheaper to go directly to the hospital instead of getting care
in an ambulatory setting) (Ansari, 2007). Overall, the review reveals that
socioeconomic factors seem to be the most important predictors of ACSHs. While
some factors are addressed much more extensively (e.g. supply of physicians), others

such as lifestyle, prevalence, adherence to medication, and in more general terms,

7 From here onwards this literature review may be referred to as “Ansari review” only.
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utilisation and clinical quality of care that patients are covered to a more limited
extent. The Ansari review was systematically updated to encompass new evidence
from 2005 until March 2009 to see whether an effect of any additional factors that
influence ACSHs has since been identified. The results from the Ansari review as well
as the systematic review were summarised in light of a conceptual framework which

demonstrates the range of factors that may influence ACSHs (Figure 10).

Figure 10. Conceptual framework for ACSHs
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The fourteen new studies selected in the review focused on the same variables of
interest® as in the Ansari review, as well as some new factors including age, gender,

race, socioeconomic status (insurance status, poverty etc.), rurality, self-rated access,

8 Variables controlled for/confounding variables are not included.
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continuity of care, presence of rural clinic, physician supply, and physician visits.
Overall, the variety of settings and chosen variables of interest, differences in ACSCs
used, the target population, number and type of confounders, study designs, methods
and data sources made it difficult to compare and assess the quality of studies, and to
draw sound conclusions about the overall effects and strengths of associations of the
different factors and ACSHs. However, despite these limitations, this systematic
review together with the Ansari review provide interesting findings for future
research and policy application of the ACSHs indicator. The newly identified studies
again focused on demographic, socioeconomic and a few health system factors.
Again, the focus was on factors which are easier to assess and measure rather than a
complex approach using a conceptual framework. This may not be a problem as such,
but may lead to incomplete conclusions about ACSHs as a measure of the quality of
care. When the results are analysed against the factors included in the conceptual
framework, the literature predominantly deals with predisposing factors, personal
enabling factors and health system factors and how these explain ACSH rates, while

other factors are not addressed.

Besides one study which included physician visits, no new evidence has been
identified which would consider health services utilisation (intensity) and clinical
quality of care variables, such as appropriate drug treatment for a specific condition?
or adherence to the treatment prescribed. Yet it is important to acknowledge that
including these types of variables may only be possible if ACSCs are monitored
individually at the patient level. This has been done in condition specific studies, for
example diabetes or asthma, where it has been established that hospitalisations for
these conditions can be controlled with appropriate care. Also, none of the studies
looked at the relationship between all the key factors together - predisposing (e.g.

age, gender), enabling (e.g. income, insurance), behaviour and risk (e.g. adherence,

9 Literature on determinants of hospitalisations for individual conditions has not been
reviewed
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smoking), utilisation (e.g. primary and specialist visits) and quality of care (e.g. type
of drug treatment) — and ACSHs. Finally, the indicator of ACSHs continued to be
applied mainly in the United States, as well as Canada, Australia and Spain but not in

new country contexts such as the Eastern European region.

The systematic literature review revealed that the application of this indicator
requires additional in depth research, especially, studies that focus on the effect of
variables whose association with ACSHs is not well understood. In this review the
focus was not on the condition specific literature (e.g. diabetes, asthma, and
hypertension) which may identify a range of additional, especially clinical, factors
associated with preventable hospitalisations. These may include, for example,
appropriateness of clinical care according to evidence-based guidelines, adherence or
others. Therefore, the focus of Chapter 5 will be on individual ambulatory care

sensitive conditions and the relevant literature.

As has been mentioned above, Slovakia has gone through numerous health care
reforms with only little assessment of the quality of care provided to patients. Based
on variations in the availability of physician posts, some have argued that there is a
little difference in accessibility or quality of care between rural and urban areas
(Hlavacka, Wagner, & Riesberg, 2004). However, availability and proximity to
services does not yet guarantee access and utilisation of effective care. The Slovak
Government has only recently approved new quality indicators for hospital (e.g.
readmission, repeat surgery etc.) and outpatient care (e.g. utilisation of preventive
services) but their application is still in infancy (Legido-Quigley, McKee, Nolte, et al.,
2008). This is despite the availability of linked administrative data that could be
used to gain a better understanding of the medical care patients are accessing. Given
the high utilisation of the health care system and the expenditure distribution, it is

important to understand whether the ambulatory care patients currently receive is
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effective in preventing adverse hospitalisations for ACSCs. Chapter 5 will therefore
look at trends in hospitalisations for ACSCs, asthma and diabetes in particular, to see
if they are unnecessarily high and may reflect on poor access to effective outpatient
care. Based on the gap in the reviewed literature, the focus will be on appropriate care

as a key determinant of unnecessary hospitalisations.

1.7. Data

The data used to carry out the analysis come from different data sources. Table 3
below provides an overview. The data sources will be briefly summarised below and
then discussed in depth in the individual chapters. First, Chapter 2 used data from
the 2003 World Health Survey (WHS), which is the baseline household survey for
health status of populations and outcomes related to investments and functioning of
health systems. The survey has information on self-reported height of individuals as
well as information on other important variables that are controlled for including
education, income, rural or urban location, employment and others. Next, in Chapter
3 and 4 mortality data classified by individual or small groups of diagnosis and age
groups between 1971 and 2008 were obtained from the Statistical Office of the Slovak
Republic and the Czech Statistical Office. For years 1971 to 1993 mortality data had to
be collected manually from the Archives of the Statistical Office of the Slovak
Republic. Data for the control variables at the regional level (GPD per capita,
unemployment, pollution etc.) and instruments (number of dwellings completed in a
year, number of car accidents per operated cars) were also obtained from the same
organisations. Finally, data on health care inputs (number of beds, physicians,
nurses) were obtained from the Institute of Health Information and Statistics of the
Czech Republic (IHIS) and the National Health Information Center of Slovakia
(NHIC). In Chapter 5 nationally representative administrative data from the largest

public health insurance company (the General Health Insurance Company (GHIC))
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in Slovakia from 2001 to 2008 is used. Patients were included in the study population

if they received medical treatment (outpatient, inpatient, diagnostic) with the

principal diagnosis for diabetes and asthma in 2002 were disease free in the previous

year. All the patients have a unique identifier and were followed for the period of

2002-2008.

Table 3. Overview of data sources and variables

Data Source Year | Dependent Variables of
variable interest and
controls
Chapter 2 | World Health Survey 2003 | Height Gender
Age
Centre for Systematic Peace Education
Job
Eurobarometer (sensitivity Income
analysis) Polity IV index
Language
Country
Chapter 3 | Statistical Office of the Slovak | 1971- | Age-standardised
Republic 2008 | mortality
Czech Statistical Office
Chapter 4 | Statistical Office of the Slovak | 1996- | Age-standardised | Beds
Republic 2007 | mortality Nurses
Doctors
Czech Statistical Office GDP
Pollution
Institute of Health Unemployment
Information and Statistics of Country
the Czech Republic
The National Health
Information Center of Slovakia
Chapter 5 | Administrative data from the 2002- | Number of Age
General Health Insurance 2008 | hospitalisations Sex
Company Comorbidities
HbA1c tests
Urine tests
Ophthalmologic
visits
Doctor visits
Cholesterol tests
Antidiabetic
medication
Corticoids
SABA
Antibiotics
Flu shot
Spirometry
Asthma
medication
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1.8. Research questions and thesis contribution

To summarise, the main research question the thesis sets out to answer is: How have
the health systems of Slovakia and the Czech Republic performed since the transition
in 1989 and independence in 1993? The additional sub-research questions of the

thesis are summarised in Table 4.

Based on the reviewed literature, the overall hypothesis of the thesis is that health,
health system performance and quality of care in both countries have been improving
since the transition. The thesis supports that the two transitions have resulted in a
health and well-being benefit in both the Czech Republic and Slovakia reflected in a
gain in height. Furthermore, this thesis hypothesises that health care performance, or
quality of care in particular as measured by ‘avoidable’ mortality has also improved
since the double transition in both countries where Slovakia falls behind the
performance of the Czech Republic. Moreover, the thesis expects to find that the
human and economic development that has occurred since 1989 will have resulted in
declines in non-avoidable mortality; however, ‘avoidable’ mortality will have declined
at a slower pace. Also, the thesis expects to find a relationship between health care
inputs and ‘avoidable’ mortality, a better indicator of the contribution of health care
to health outcomes. Finally, the thesis hypothesises that appropriate and
inappropriate care are associated with hospitalisations for ambulatory care sensitive

conditions.
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Table 4. Summary of research questions

Overall research question: How have the health systems of Slovakia and the

Czech Republic performed before and since the

independence in 1993?

transition in 1989 and

Chapter

Research Goal

Sub-Questions

Chapter 2 Determine overall health Is there a height increase for
system performance in those who grew up after the
Slovakia and the Czech 1989 transition?
Republic since the transition to
democracy and independence Is there a height difference
using the indicator of height between the Czechs and the
Slovaks? Who benefited
more?
Is there a height difference
between females and males?
Chapter 3 Determine health care Has overall ‘avoidable’
performance (overall quality of | mortality declined since the
care) in Slovakia and the Czech | transitions reflecting
Republic since the transition to | improvements in quality of
democracy and independence care?
using the indicator of
‘avoidable’ mortality Has overall ‘avoidable’
mortality declined more
rapidly than non-avoidable
mortality?
Has there been divergence or
convergence between
Slovakia and the Czech
Republic?
Are there regional variations
in ‘avoidable’ mortality?
Chapter 4 Determine relationship Is there a negative
between health care inputs and | relationship between health
‘avoidable’ mortality in care inputs and ‘avoidable’
Slovakia and the Czech mortality?
Republic
Do improved analytic
methods provide more
robust and consistent
results?
Chapter 5 Determine quality of outpatient | Are there variations in

care in Slovakia using ACSHs
and its associations with
appropriate care

ACSHs?

Do diabetic patients receive
appropriate care as defined
by clinical guidelines?

Do asthma patients receive
appropriate care as defined
by clinical guidelines?

Are selected process
indicators for asthma and
diabetes care negatively
associated with ACSHs?
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Chapter 1 is the background chapter which highlights the importance of measuring
health system performance, especially in the context of the 1989 transition countries,
and Czechoslovakia as a unique case study and natural experiment which split into
two countries. The chapter provides the country context for Slovakia and the Czech
Republic and their health systems, a conceptual framework to guide the
measurement of health system performance in these two countries, and finally the
rationale for selecting and using three more appropriate indicators to measure health
system and health care system performance by examining changes in health, well-

being and quality of care.

Chapter 2 examines changes in overall health system performance in the Czech
Republic and Slovakia before and after the 1989 and 1993 transition. This chapter
sets the stage for the entire thesis as its goal is to see whether the last twenty years
have potentially resulted in any health and well-being improvements, and if so, what
differences can be observed between the two countries. Evidence from developed
countries suggests that changes in adult population heights can be regarded as
indicators of health and well-being improvements in psycho-social environments
during childhood. Heights also address the data and methodological challenges of
other well-being indicators. Processes of transition to democracy and country break
up stand out as ideal experiments to estimate the impact of changes in such
environments on adult heights. The health care system is only one of the many
determinants of change in height, so the focus of this chapter is to capture all the
broad determinants of health, not only health care. A unique dataset containing
records on individual heights in the Czech Republic and Slovakia is exploited to
ascertain the retrospective welfare effects of the two distinct patterns of transition to
liberal democracy and capitalism both countries followed after the split up of
Czechoslovakia. The goal is to understand whether there has been a height gain for

individuals who grew up under liberal democracy as opposed to communism.
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Equally, the chapter aims to understand whether there is a height difference between
the Czech and the Slovaks, as well as males and females, and the extent to which

transition was an important determinant of these identified height gaps.

Chapter 3 aims to single out the contribution of the health care system and its
quality to changes in health outcomes using the methodologically more appropriate
indicator of ‘avoidable’ mortality in the two countries between 1971 and 2008. Age-
standardised mortality rates for mortality from ‘avoidable’ and other (non-avoidable)
causes have been calculated through indirect standardisation to study national and
regional trends between 1971 and 2008. The chapter investigates a hypothesis of an
overall decline in ‘avoidable’ mortality relative to non-avoidable mortality, as well as
condition specific trends. Specifically, whether there has been convergence or
divergence in trends between Slovakia and Czech Republic as an indicator of the
quality and effectiveness of their health care systems. Finally, given the countries’
regional heterogeneity, the chapter examines regional variations in ‘avoidable’

mortality and seeks to provide condition specific explanations for bad performance.

Chapter 4 focuses on the relationship between health care resources and ‘avoidable’
mortality. The consensus in the literature points out that health care resources do not
consistently explain variations in health outcomes and instead other socio-economic
and life-style variables should be investigated. However, the health outcome
measures usually used in these studies capture a range of determinants where the
quality of health care provision is only one of the many factors. This chapter sets out
to test whether ‘avoidable’ mortality is an improved health outcome indicator that
better captures the contribution of the health care system to see whether a negative
relationship with health care inputs can be established. Some earlier evidence on the
link between health care inputs and ‘avoidable’ mortality is inconclusive. This may

reflect the fact that the potential endogeneity of physician supply and time
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dependence of mortality rates have not been taken into consideration. Investigating
the association between health care inputs and ‘avoidable’ mortality by using
instrumental variables and dynamic panel modelling circumvents this problem.
‘Avoidable’ mortality rates were used as the health outcome measure, and the number
of physicians, nurses and beds were used to capture health care inputs at the regional

level.

Chapter 5 studies one particular aspect of health care performance, namely the
quality of ambulatory care in Slovakia by examining potentially preventable
hospitalisations for two ACSCs (asthma and diabetes) and the relationship with
appropriate care. Anonymous patient level panel data from 2001-2008 from the
administrative database of the largest public health insurance company in Slovakia is
used. All newly diagnosed patients in 2002 and disease free in 2001 with asthma and
diabetes are selected and followed for six years. Descriptive statistics are carried out
to identify deficiencies in processes of care constructed on the basis of clinical
guidelines. Then multilevel methods are applied to see whether appropriate and
inappropriate processes of care are associated with variations in preventable

hospitalisations for diabetes and asthma.

Chapter 6 concludes by summarising the overarching findings and contributions of

the thesis, followed by results of individual chapters. It then provides

recommendations for research and policy, and notes the limitations of this research.
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Chapter 2. Using height to assess overall well-being and
health system performance before and after

Czechoslovakia’s transition and break up

2.1. Introduction

The impact of the regime change from communism to democracy in 1989 and the
split of Czechoslovakia in 1993 have usually been assessed with standard economic
and health outcome indicators. The review of the literature in Chapter 1 found that
the indicator of height is increasingly used to assess the overall well-being in a
country as it is considered to be the “mirror of the society” (Tanner, 1986). It has
been used to assess the impact of political regime change in several countries,
including East and West Germany or Spain. This chapter therefore empirically
examines the effect of political and economic liberalisation (and more specifically the
transition from communism to a liberal democracy and further country break up of
Czechoslovakia©) on a retrospective measure of health and well-being — adult human
heights. The goal is to understand how institutional reforms have reflected in the
expansion of overall standard of living, and how individual and political rights fared
in Slovakia and the Czech Republic by studying changes in human stature. The
assumption is that political and economic changes that occurred after 1989 in
Czechoslovakia have overall benefited the society and should be reflected in a height
increase. Heights are examined by income terciles and a number of covariates
including gender, education, employment and others are controlled for. Furthermore,
the goal is to explore whether there is a height difference between Slovaks and

Czechs.

10 For simplicity purposes, in the remaining of the chapter we will be using the term
“democracy” even though we are referring more broadly to political and economic
liberalisation.
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However, testing for the height effects of wider political and economic liberalisation
processes (such as the adoption of a liberal democracy and political break up) is a
task that can be contentious on several grounds. First, the benefits from transition to
a liberal democratic society as well as separation of Czechoslovakia are likely to come
with a lag, in part because the effect of height enhancing processes is intermediated
by other reforms (e.g., the development of social protection, implementation of
liberalisation reforms etc). Evidence shows that during the time of transition, a
deterioration in living standards was occurring in Eastern Europe before any visible
improvements took place (Adeyi, Chellaraj, Goldstein, Preker, & Ringold, 1997;
Garner & Terrell, 1998; Milanovic, 1998; Stillman, 2006; Svejnar, 2002). Second,
identifying the effect of the break up is complex even though one could argue that
both Slovakia and the Check Republic benefited (or suffered) from it. Both countries
lost some scale benefits and at the same time they may have overcome the
complexities of public decision making in multinational environments. In addition,
the emergence of new countries in Easter Europe, including the Czech Republic and
Slovakia, implied huge needs for institutional build-up since their national
institutions were likely to be underdeveloped and with little experience of running
their own affairs (Milanovic, 1998). Hence, the direction of the effect is empirically

contested.

The literature comparing Czech Republic and Slovakia post-secession focuses mainly
on the degree of similarity or difference in the political context and economy
(Bartosova & Zelinsky, 2013; Meszaros, 1999) as well as social and health outcomes
post 1993 (Potucek & Radicova, 1997). However, most of the analyses consider
democratisation and secession effects together, which leads us to the third issue, the
problem of correctly identifying the effect of the break up from that of

democratisation as both have coincided. Instead, how the trajectories of both
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countries differed after the transition to democracy and independence can be
identified. Just like the literature on secession, the evidence on the democratic
transition and its effects is even more extensive, covering all areas from economic
welfare and institutional changes (Hausner, Jessop, & Nielsen, 1995; Inglot, 2008,
2009; Kostecki, Zukrowska, & Goralczyk, 2000; Milanovic, 1998; Whitefield, 1993;
Winiecki & Kondratowicz, 1993) to health effects (Bobak & Feachem, 1992; Cornia &
Paniccia, 2000; Ginter, Simko, & Wsolova, 2009; Lawson & Nemec, 2003; Stillman,
2006). Broadly speaking, the evidence points to the difficult transition years with
Czech Republic having performed better than Slovakia on a range of aspects. Finally,
an inescapable issue lies in distinguishing the effects of economic liberalisation which
may bring reforms that improve access to food sources and new technologies from
the introduction of democratic decision-making systems (Tavares & Wacziarg,
2001)." Difference by income terciles would be expected to contain some information

that allows us to ascertain whether one effect over the other prevailed.

The next section contains detailed information on data and methods. Section four

reports on the results and robustness checks. Finally, section five presents the

discussion and conclusions of the chapter.

2.2. Data and methods

Data and variables

This study uses the data from the 2003 World Health Survey (WHS) which is the
baseline household survey for health status of populations and outcomes related to

investments and functioning of health systems. The survey identified all adult

11 Indeed, while political liberalisation is assumed to involve those individuals who uphold
democratic values in collective decision-making, economic liberalisation refers solely to the
areas of economic activity and commerce.
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population over age 18 years old as the sample and employed a probability sampling
design where every single person had a known non-zero chance of being selected into
the survey sample; either with single or multi-stage random cluster sampling.
Individual probability sampling weights were applied to adjust for the probability of
selection into the sample (World Health Organization, 2003). According to the WHS
individual country reports provided by the WHO, the number of interviewed
households was 935 (total 3913 - 24% of selected households) in the Czech Republic
and 1811 (total of 2539 - 71% of selected households) in Slovakia; the number of
interviewed individuals was 935 (total selected 949 — 99% of selected individuals)
and 2461 (total selected 2471 — 99% of selected individuals), respectively. The
household level figures for Czech Republic suggest that there may have been an
important selection bias and therefore the sample may not correctly represent the
Czech population. In particular, non-response bias may be the key concern where
those who participated (potentially the healthier population) are different from non-

participants (Delgado-Rodriguez & Llorca, 2004).

However, according to the official WHS country report of the Czech Republic,
prepared by the Institute of Health Information and Statistics Czech Republic
(Institute of Health Information and Statistics Czech Republic, 2004), the sample is
representative of the population. The findings of the report were confirmed by the
Director of the Institute through personal correspondence (Ing. Jiri Holub, March 14,
2014). According to this report, 1918 individuals were finally eligible and contacted,
and responses were obtained from 935, resulting in a response rate of 55.1%
(excluding individuals who could not be contacted for objective reasons), which is
higher than the response rate in the report provided by the WHO. The same report
states that while the structure of the respondents differs in some characteristics from
the structure of the adult Czech population, it confirms previous findings and none of

the important population groups were significantly under or overestimated. The
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following differences were identified when compared to the overall Czech population.
With respect to sex, there were somewhat more women and less men in the sample
than the overall population (55.2% compared to 52% and 44.8% compared to 48%,
respectively); with respect to age, women and men younger than 30 and men
between 40-49 were somewhat underrepresented, while men over the age of 70 were
somewhat overrepresented. Similarly, the report compares the WHS sample to the
overall population for regional representation, ethnicity, family status, education,
economic activity and employment, household composition and finds that the sample
is broadly similar to the overall population. Perhaps, the most important finding is
that lowest participation in the survey is seen by the least educated who may be

suffering from worse health.

Furthermore, the report identifies the proportions of individuals out of a total of 1918
individuals who did not respond to the survey and the underlying reasons: the
individual or the household was unwilling to participate (26.5%); the individual was
not at home (13.2%); the individual was unsuitable (1.2%); the individual did not live
at the address (6.2%); the individual could not be contacted (1%); the individual died
(1.4%); and individuals were not contacted at all (1.8%). In addition, an analysis of
homogeneity between the responders and the non-responders was carried out. More
women, less men, more older people and citizens of smaller towns responded to the
survey. While these differences can be adjusted for by using sampling weights, it
remains difficult to adjust for other non-observable differences between respondents
and non-respondents. For example, the healthiest or the least healthy may have been
those who did not participate (Institute of Health Information and Statistics Czech
Republic, 2004). In addition, the report notes that the complexity of the survey in
terms of topics covered and time required to complete it, as well as implementation

issues are potentially other relevant reasons for 26.5% unwilling to participate.
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Therefore, the actual sample used in this study (after accounting for missing
observations for height) contains 1806 Slovak and 920 Czech individuals.

Distribution by age groups can be seen in Figure 11.

Figure 11. Distribution of the population by age categories
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The survey includes information on self-reported height of the individuals as well as
information on other important variables that are controlled for including education,
income, rural or urban location, employment and others. The control variables are
based on the conceptual framework of determinants of height defined by Steckel
(1995). Table 5 below summarises the descriptive statistics for all the variables used

in the analysis.
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Table 5. Variable description

Variable | Variable description Obs

height =adult height in cm 2726

gend =1if male; o if female 2726

co =1 if Czech Republic; o if Slovakia 2726

popul_cz | = number of Czechs 920

popul_sk | =number of Slovaks 1806

age70_98 | =1if the individual was born between 1910-1933; 0 2726
otherwise

age60_69 | =1if the individual was born between 1934-1943; 0 2726
otherwise

age50_59 | =1if the individual was born between 1944-1953; 0 2726
otherwise

age40_49 | =1if the individual was born between 1954-1963; 0 2726
otherwise

age30_39 | =1if the individual was born between 1964-1973; 0 2726
otherwise

age18_29 | =1if the individual was born between 1974-1985; 0 2726
otherwise

educi =1 if individual has primary education or less; 0 otherwise 2724

educ2 =1 if individual completed secondary education; o 2724
otherwise

educs =1 if individual completed high school/equivalent 2724
education; o otherwise

educyg =1 if individual completed college or higher level 2724
education; o otherwise

job1 =1 if individual is working; o otherwise 2702

income estimated permanent income of individual 2596

gincome1 | bottom income tercile 2596

qgincome2 | middle income tercile 2596

gincomes | top income tercile 2596

demage Years spent under democracy before the age of 20 2726

indage Years spent under independence before the age of 20 2726

demd =1 if individual was raised at least 1 year under democracy = 2726
before age 20; 0 otherwise

indd =1 if individual was raised at least 1 year in independent 2726
country before age 20; 0 otherwise

dempolity | Years spent under democracy from 1993-2003, adjusted 2726
for the “quality of democracy” with the Polity IV
democracy score

language | =1if individual reported a language; o otherwise 2726
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Predicted permanent income (income) is used as a proxy for wealth or socio-
economic development (Filmer & Pritchett, 1999; Komlos & Baur, 2004; Persico, et
al., 2004) as the dataset did not contain other suitable income variable. A variable of
income was created using factor analysis from a series of questions on the ownership
of particular household objects (e.g. number of cars, TVs, rooms, ownership of phone,
video camera, computer, access to internet etc.). Polychoric correlation was first
carried out as the variables are constructed as counts or dummies followed by factor
analysis to reduce the several correlated variables into one variable. The key steps in
factor analysis are choosing the relevant variables and determining the number of
factors. The ownership of the following variables were used as these are expected to
better predict income: car, television, bike, video player, stereo, DVD player, washing
machine, dishwasher, vacuum cleaner, fridge, cell phone, computer and internet.
Several other variables were excluded due to high uniqueness values or because there
was very little variation. The predicted income variable was then standardised and
converted into three income thirds (poorest third, middle third and rich third). Given
that nutrition is a function of income, a positive association between height and
income is expected; however, it should also be noted that the height-income
relationship is not stable in the face of epidemiological conditions; at a given income,
improvements in public health, personal life style and childcare practices, the
prevalence of disease may be reduced and physical growth enhanced (Peracchi, 2008;
Steckel, 2009). Furthermore, the literature suggests that there are diminishing
returns to nutrient intake suggesting that the height of the rich is expected to increase
by less than is the decline in the height of the poor; this results in a net negative effect
where holding income constant, increased inequalities imply that average height
diminishes (Komlos, 2009). Therefore, it can be expected that the richest individuals

benefited less from the transition than the poorest group.
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Education (educ) is used as a proxy of individual abilities and a predictor of an
individual’s efficiency in health production (Costa-Font & Gil, 2008; D.S. Kenkel,
1991). It is presented in four categories from those with less than primary education
completed all the way to those with a post-graduate degree completed. In addition,
we control for urban and rural differences in height as those in urban areas are more
likely to have easy access to resources (Costa-Font & Gil, 2008). The variable job
captures the employment category of the individual which was aggregated into two
major groups: employed and unemployed. A dummy variable was included to capture
the country effect (co) — Slovakia and Czech Republic. Six age categories represent
the effect of the different birth cohorts, where the 1974-1985 birth cohort was selected
as the reference category. Finally, the variable language is a proxy variable for
ethnicity. The variable cannot be interpreted as it stands given the large number of
missing values which may not be missing randomly but instead may be capturing
individuals belonging to one of the important ethnic minorities in Czech Republic
and Slovakia (e.g. Roma, Hungarians). However, it was still considered important to
be controlled for and was included as a dummy variable with the value of 1 if a

language was reported by the individual and zero for all the missing values.

The key dependent variables are represented by the number of years a person has
lived under democracy (damage) and independence (indage) before they reach 20
years of age. For democracy (1989), these are individuals aged 18 to 33 year in year
2003 (birth cohorts 1970 - 1985) who lived their first 20 years between 14 to 1 year
under democracy (4 to 19 years under communism). All the older individuals lived all
the years before they reach 20 years of age under communism. Similarly for
independence (1993), individuals aged 18 to 30 in year 2003 (birth cohorts 1973-
1985) lived their first 20 years between 11 to 1 year as part of an independent country
(or 7 to 19 years as part of Czechoslovakia). These variables were first included as

dummy variables with a value of 0 for those who were raised zero years under
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democracy (demd) independent (indd) country and 1 otherwise. The purpose is to see
whether being raised any amount of years under a democracy/ independence as
opposed to none matters or it’s rather the increasing number of years that has an

impact.

Furthermore, the “quality” of the democratic years is also controlled for when an
adjusted democracy variable is included to see whether the results are consistent. The
type of democracy the two countries had immediately after the change of the regime
versus several years later may change depending on the political situation and
reforms implemented. Therefore the Polity IV*2 institutionalised democracy variable
(dempolity) was used to adjust for the “quality” of the democratic years after 1993 for
independent Slovakia and Czech Republic. In other words, whether someone was a
child during the 1993-1997 democratic years may not be the same as growing up
under the 2000-2003 democratic years and later. Under the Polity IV project,
institutionalised democracy consists of three key elements: i) presence of institutions
and procedures through which citizens can express effective preferences about
alternative policies and leader; ii) the existence of institutionalized constraints on the
exercise of power by the executive; iii) the guarantee of civil liberties to all citizens in
their daily lives and in acts of political participation. Other aspects of plural
democracy, such as the rule of law, systems of checks and balances, freedom of the
press, and so on are means to, or specific manifestations of, these general principles
(Center for Systemic Peace). The “Polity Score” ranges from -10 (hereditary
monarchy) to 10 (consolidated democracy) in any given year and was used to weigh
the years spent under democracy. Both for Slovakia and the Czech Republic the

scores were positive (7 and above) for the entire period under study so the weights

12 The goal of the Polity IV project is to code the authority characteristics of states in the world
system for purposes of comparative, quantitative analysis. It has become the most widely used
resource for monitoring regime change and studying the effects of regime authority (Center
for Systemic Peace).
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used were between 0.7 and 1. These weighted years were then added up to obtain an
adjusted democracy variable. For both types of democracy variables and
independence variable a positive association with height was expected. However, as
the independence and democracy variables are likely to be confounded and the
changes the occurred as a result of one or the other transition cannot be

appropriately controlled for, these are included in separate regressions.

Finally, the following interaction terms are also included: two-way interaction
variables between country and years under democracy/independence, income and
years under democracy/independence, income and country, as well as a three-way
interaction between income terciles, years under democracy/independence. The goal
is to see whether the effect of democracy was country or income group dependent,
especially given the fact the Czech Republic was initially performing significantly
better on many grounds than Slovakia. As the direct interpretation of three-way
interactions is complicated, where the term is significant, additional visual analysis is
carried out. This was done by graphing the slopes of height by one of the continuous
variables, while allowing for the other two categorical variables to differ. Then the
slopes were calculated followed by a test of differences in slopes (Institute of

Research and Digital Education, 2013).

Methods

A classical ordinary least squares (OLS) regression model is applied to identify the

effect of democracy and independence on the mean height of the population, as well

as the other control variables on height. The model for the effect of democracy is as

follows:
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H = f(democracy, gender, country, age, education, job, income, language)

Alternatively, for independence it is:

H = f (independence, gender, country, age, education, job, income, language)

More specifically, the models can be expressed as:

Height, = 3, + p,democracy, + p,gend, + p,age, + f,educ, + fs job, + (1)

+ Bgincome, + B,co, + Pilanguage, +¢,

Or

Height, = B, + p,independence, + [,gend, + f,age, + fB,educ, + fs job, + (2)

+ Pgincome, + f,co, + Pilanguage, +¢,

for observations i = 1...n, where democracy and independence are either a continuous

variable (demage or indage) or a dummy variable (demd or indd) as described above;
&, is the unobserved random error which captures random factors that may affect

height.

2.3. Results

A height difference can be observed between males and females as well as between
the Slovak and the Czech population by age cohorts (Figure 12). There is an
increasing height trend across the age cohorts, where older generations are shorter

than the younger ones. The largest difference between the two countries for males
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appears to be for those aged 60-69 (born between 1934-1943) and then again for ages

30-39 (born 1964-1973); for females it is ages 79-98 (born between 1905-1933) and

ages 40-49 (born between 1954-1963). Overall, the difference over age cohorts

appears to be more important than the difference between the two countries.

Figure 12. Height by age cohorts, gender and country in 2003
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The average height figures by age groups, gender and country used in Figure 12 are

presented in Table 6. The range for Slovak males between the oldest and the

youngest age groups is as much as 8.79cm, followed by Czech males (8.41cm), Slovak

females (6.99c¢m) and Czech females (5.97).
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Table 6. Mean height by gender and country, 2003

SLOVAKIA CZECH

Mean height Std. Dev. Mean height Std. Dev.
WOMEN
18_29 167.69 5.68 168.55 6.53
30_39 166.32 5.66 166.17 6.38
40_49 164.63 5.98 166.39 7.28
50_59 164.09 5.74 164.35 5.35
60_69 161.83 5.80 162.70 5.53
70_98 160.70 5.30 162.58 5.81
MEN
18_29 180.79 7.44 180.24 7.46
30_39 178.88 7.27 180.84 6.95
40_49 178.61 6.85 178.52 7.45
50_59 175.82 5.67 176.09 6.51
60_69 171.67 9.67 174.92 6.16
70_98 172.00 6.091 171.83 6.14

Note: No adjustment with weights was carried out

The average height also differs across the income terciles within and across countries
(Table 7 and Figure 13). The average height of the Slovak females in the lowest tercile
is only 164.6cm, increasing to 166.1cm in the mid and top terciles. Slovak males’
height gradually increases across tercile from 176.8cm to 178.6cm and 180.3cm
respectively. Czech females are 164.4cm in the lowest tercile, 164.8cm in the mid and
increases to 167.1cm in the top group. Finally, the poorest Czech males are 175.3cm,

increasing to 177cm and 180.2cm in the mid and highest income terciles respectively.
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Table 7. Average height by terciles, gender and country

Variable Obs Mean Std. Dev. Min Max
qi_female_SK 408 164.6237 2.242089 160.5122 167.4286
qi_male_SK 143 176.7851 3.970725 166.125 180.2407
qi_female_CZ 190 164.4199 2.497327 161.3428 168.36
qi_male_CZ 133 175.2617 4.065685 169.8333 181.9
q2_female_SK 352 166.1261 2.048122 163.0667 168.2391
g2_male_SK 202 178.599 1.371597 173 179.9302
q2_female_CZ 185 164.82 1.472075 162.7586 166.7778
q2_male_CZ 140 177.014 2.228076 173.9583 179.8182
q3_female_SK 380 166.0745 1.223809 159.6667 167.6667
q3_male_SK 234 180.312 1.734207 174.6667 181.3617
q3_female_CZ 123 167.0809 2.448351 162.8 170.75
q3_male_CZ 130 180.2097 2.761017 173.7778 183.4333

Note: No adjustment with weights was carried out

Figure 13 graphs the height difference across terciles by age cohorts where it can be

seen that regardless of the income tercile, height increases from the oldest to the

youngest generations. The graphs also suggest some variation in the mean height for

males and females across the age cohorts and income terciles, with the richest Czechs

being the tallest across cohorts.

Figure 13. Height by income tercile, age group, gender and country, 2003.
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First the results where the key independent variable democracy is included in the
analysis as a dummy variable (=1 for those who spent at least 1 year growing up
under democracy and zero otherwise) are presented (Table 8). It can be seen that
the sign and the significance of the variable changes depending on the model
specification but is only positively significant in Models 3 and 7, similarly to the
country effect. However, there is a significant income, gender and age cohort effect in
all the models. As expected, the results show that males are taller than females, older
generations are shorter relative to the youngest generation and income has a positive
effect on height. The cohort effects show that anyone born before 1973 is significantly
shorter than the youngest cohort born between 1974 and 1985 that we used as the
reference category. When income was studied in income terciles (Model 6), height of
the respondents in the poorest tercile and mid tercile is 1.97cm and 2.23cm less than
the height of the richest tercile. Next, a range of different interactions were included
(Model 3-7). In Model 3 the interaction between country and democracy was studied
and results show that for Slovaks, height for those who were raised under democracy
as opposed to communism is 1.504cm more; for Czechs, on the other hand, the height
of those raised under democracy is 0.4cm less that for those raised under
communism. Another way of interpreting this interaction is to say that under
communism, height of Czechs was 1.4cm more than the height of Slovaks; for those
who grew up under democracy, height of the Czechs is 0.5c¢m less than the height of
Slovaks. In other words, these results seem to suggest that the Slovaks have benefited

more from democracy.

In Model 4 the significant interaction between income and democracy was studied
which shows that with a unit increase in income, height increases by 1.2cm for those
under communism and only by 0.6 for those growing up under democracy; or that
height is 0.3cm more for those growing up under democracy as opposed to

communism when income equals zero and this difference decreases by 0.6 for each
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additional unit of income. These results suggest that while for a given income height
is more under democracy then communism, higher income benefits an individual
more under communism. In Model 5 the interaction between income and country
was studied and there was no significant effect. Finally, in Model 7 all the controls
are included together and there is positive significant effect of democracy and country
(Czechs), as well as gender, language, education and age cohorts, while the three-way
interaction term is not significant. Increase in the years of education is associated
with a significant increase in height when compared to the reference group of people
with primary and less years of schooling. The log-likelihood ratio test comparing the
restricted models to the less restricted models showed that adding interactions as
well as controlling for education and employment resulted in a statistically significant
improvement in the model fit compared to a model where only income is controlled

for.
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Table 8. OLS regressions of years lived under democracy as a dummy variable on
height with different controls

(1) (2) 3 (4) (5) (6) (7
VARIABLES Eq1 Eq.2 Eq.3 Eq.4 Eq.5 Eq.6 Eq.7
demd 0.166 0.0363 1.504%* 0.268 0.0554 -0.0204 1.631%*
(0.558) (0.575) (0.726) (0.586) (0.575) (0.573) (0.742)
co 0.389 0.388 1.415%** 0.356 0.288 0.481 1.641%%*
(0.291) (0.296) (0.429) (0.297) (0.314) (0.296) (0.433)
income 0.938***  (0.912%¥* 1.180%** 0.744%** 0.717%
(0.145) (0.145) (0.191) (0.248) (0.388)
demd_co -1.940%** -1.812%%*
(0.588) (0.631)
demd_inc -0.574% -0.831
(0.293) (0.509)
inc_co 0.287 0.453
(0.298) (0.434)
demd_inc_co 0.398
(0.619)
language 1.029
(4.310)
gend 13.19%** 13.05%** 13.01%%* 13.04%%* 13.04%** 13.04%%* 12.59%%*
(0.249) (0.254) (0.254) (0.254) (0.254) (0.253) (0.251)
geog 0.232
(0.323)
age30_39 -1.364%**  -1.266***  -1.039%*  -1.289%**  -1.276***  -1.436%**  -1.188**
(0.456) (0.467) (0.471) (0.466) (0.467) (0.465) (0.471)
age40_49 -1.762%%*  -1.685%% -1.428** -1.719%* -1.678** -1.763%* -1.325%
(0.675) (0.692) (0.695) (0.692) (0.692) (0.691) (0.688)
age50_59 -5.323%**  -5.148%**  -5.042%** -5.095%** -5.131%** -5.256%** -4.838%**
(0.697) (0.716) (0.715) (0.716) (0.716) (0.712) (0.704)
age60_69 _5‘707*** _5‘219*** _5'195*** _5‘117*** _5‘191*** _5‘415*** _4734***
(0.742) (0.762) (0.761) (0.764) (0.763) (0.758) (0.764)
age70_08 -7.588***  -6.836%** -6.833*** -6.707*** -6.800%** -7.083*** -6.015%**
(0.704) (0.727) (0.725) (0.729) (0.728) (0.721) (0.736)
educz2 1.534%%*
(0.403)
edu03 1.376%%*
(0.391)
educg 1.99Q¥**¥
(0.523)
job1 0.306
(0.313)
gincome1 -1.977***
(0.327)
gincome2 -2,252%%%
(0.304)
Constant 167.6%** 167.3%** 166.3%** 167.2%%* 167.3%** 169.0%** 163.5%**
(0.621) (0.641) (0.701) (0.641) (0.645) (0.664) (4.403)
Observations 2,726 2,596 2,596 2,596 2,506 2,596 2,572
R-squared 0.567 0.575 0.577 0.576 0.575 0.578 0.576

The complete sets of regressions where democracy is included as a continuous
variable are summarised in Table 9. The results show that with an additional year
spent under democracy while growing up there is a small significant positive

association with height, contrary to the findings above where democracy was
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included as a dummy variable. The effect of the other variables (education, gender,
income) is still significant in the same direction even though the size of the
coefficients differs somewhat. However, age cohort is only significantly negatively
associated with the height of the youngest age cohort for individuals born before
1953. In other words, there is no significant difference in height between the three
youngest cohorts, all of which grew up predominantly under communism. Again, the
country effect is not consistently significant across the models and Model 6 shows
that there is a significant effect by income terciles where the bottom and middle
tercile are shorter than the top tercile. Also, there is a significant effect of job where
those employed are significantly taller than the unemployed, and a significant
education effect. Interactions are again included in models 3, 4 and 5 and only the
interaction between country and democracy is significant (Model 3). Now democracy
is a continuous variable so the interpretation is slightly different from before. With an
additional year spent under democracy while growing up, height increases by
0.286cm for Slovaks and 0.148cm for Czechs. In other words, height is 1.141cm more
for Czechs than Slovaks if a person spent zero years under democracy and this
difference in height becomes smaller for each additional year under democracy
(1.141-0.138*demage). Similarly as before, results indicate that democracy seems to
be benefiting the Slovaks more than the Czechs. In Model 7 the three-way interaction
is significant and the model is also preferred to the model with income only, based on

the results of the likelihood ratio test.
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Table 9. OLS regressions of years lived under democracy as a continuous
variable on height with different controls

(1

VARIABLES Eq.1

demage 0.264%**
(0.0714)

1.co#c.demage

2.qincome

3.qincome

10.co#1b.qincome

1.co#2.qincome

1.co#3.qincome

2.qincome#c.demage

3.qincome#c.demage

10.co#1b.qincome#co

.demage

1.co#2.qincome#c.de

mage

1.co#3.qincome#c.de

mage

gend 13.12%**
(0.249)

language

geog

age30_39 0.933
(0.739)

age40_49 0.822
(0.834)

age50_59 -2.752%%%
(0.848)

ageb60_69 -3.145%**
(0.882)

age70_08 -5.017%%*
(0.853)

educ2

educs

educqg

job1

dem_co

co 0.458
(0.290)

income

dem_inc

(2)
Eq.2

0.217%**
(0.0735)

12.99***
(0.254)

0.662
(0.758)
0.535
(0.856)

2.950***
(0.868)

3036***
(0.902)

(0.874)

0.458
(0.296)
0.909***
(0.145)

&)
Eq.3

0.286%**
(0.0783)

12.97***
(0.254)

0.521
(0.759)
0.394
(0.857)
_3'191***

(0.872)

(0.909)

(0.882)

-0.138%**
(0.0543)
1.141%%*
(0.400)
(0.145)

(4)
Eq.4

0.221%%*
(0.0754)

13.00%%*
(0.255)

0.668
(0.759)
0.542
(0.857)

(0.871)
-3.013%**

(0.906)

4623***
(0.880)

0.454
(0.297)
(0.179)

-0.00755
(0.0284)

(5) (6) (7)
Eq.5 Eq.6 Eq.7

0.202%%*
(0.0734)

0.222%%*
(0.0737)

0.432***
(0.110)
-0.251%%
(0.105)
0.643
(0.840)
1.353
(0.843)
0
(0)
-0.135
(0.920)
0.358
(0.933)
-0.291%%*
(0.112)
-0.286%*
(0.111)
0

(0)

0.0340

(0.140)
0‘379***

(0.137)
12.49***
(0.251)
1.065
(4.279)
0.196
(0.322)
-0.226
(0.756)
-0.149
(0.855)
-3.625***

12.98%***
(0.255)

12.98%***
(0.254)

0.685
(0.758)
0.572
(0.857)
-2.901%**

0.390
(0.758)
0.357
(0.854)
-3.154%%*

(0.869)
_2.974***

(0.867)
-3-324**%

(0.874)
-3-417°7*

(0.945)
_4'715%*%

(0.904) (0.901)
-4.577%** -
(0.876) (0.873) (0.929)
1.505***
(0.405)
1'409**%
(0.397)
2.063%**
(0.528)
0.630%*

(0.318)

1.335%*
(0.637)

0.542*
(0.296)

0.342
(0.313)
0.679***
(0.248)
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inc_co 0.340

(0.298)

gincome1 -1.924%**

(0.326)
gincome2 -2.184%**

(0.305)
Constant 165.0%** 165.0%** 164.7*%* 165.0%** 165.1%%% 166.9*** 161.8***

(0.801) (0.825) (0.834) (0.827) (0.826) (0.853) (4.439)

Observations 2,726 2,596 2,596 2,596 2,596 2,596 2,572
R-squared 0.569 0.576 0.577 0.576 0.577 0.579 0.583

The fact that the interaction term between country, years under democracy and
income terciles is significant, suggests that the slopes of height on years under
democracy are not the same across countries and terciles (Figure 14). Many different
comparisons can be made across the slopes, but only a few important ones are
highlighted as follows. In Slovakia, there is a significant difference in the effect of
years under democracy on height between the bottom and mid as well as the bottom
and top tercile; the difference between the mid and top terciles is not significant. For
the Czechs the difference is significant between the bottom and mid tercile, and the
mid and top tercile. In the poor and mid terciles the Slovaks benefit more with
increasing years of democracy while in the top tercile there is not difference between
the two countries. These findings suggest that the effect of years spent under
democracy has reflected in different height effects depending on the country and
income tercile, where interestingly the flattest slopes can be observed for the mid-

tercile.
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Figure 14. Slopes of height on years under democracy in Czech Republic and
Slovakia across income terciles
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When the regression is decomposed by sex, the effects are quite different for men and
women (Table 10 and 11). The interaction terms were excluded for the purpose of
simplicity. For males, years under democracy is significantly associated with a height
increase in all the models. The country effect shows that the Czech males are shorter
than Slovak males. A large positive significant income effect both as a continuous
variable and when included in income terciles can be noted, and there is significant
positive education effect as years of completed education increase. However, the
results for the birth cohorts show an important difference where actually the birth
cohorts 1954-1963 and 1964-1973 are significantly taller than the youngest birth
cohort 1974-1985; the oldest birth cohort is significantly shorter than the youngest
birth cohort. In other words, there appears to be height gain between the youngest

age cohort growing up under democracy and the previous generation.
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Table 10. OLS regressions of years lived under democracy on height with
different controls — male

(1) (2) 3 (4)
VARIABLES Eq1 Eq.2 Eq.3 Eq.4
demage 0.428*** 0.317** 0.301%% 0.273%*
(0.125) (0.127) (0.127) (0.134)
co -1.538%** -1.729%** -1.592%%* -0.785
(0.539) (0.537) (0.531) (0.542)
income 1.968*** 1.742%%%
(0.251) (0.251)
geog 0.632
(0.597)
language 6.520
(7-379)
age30_39 3.473%* 3.238%* 3.039%* 2.253*
(1.350) (1.365) (1.354) (1.356)
age40_49 3.876%** 2.989** 2.727% 2.584*
(1.501) (1.518) (1.504) (1.531)
age50_59 -1.816 -2.268 -2.452 -2,788*
(1.538) (1.552) (1.550) (1.584)
age60_69 -1.386 -1.384 -1.833 -1.485
(1.637) (1.653) (1.644) (1.754)
age70_98 -4.168%*** -3.565%* -3.895%* -3.087*
(1.520) (1.535) (1.525) (1.682)
educ2 2.277***
(0.753)
educ3 1.383*
(0.720)
educqg 2.559%%*
(0.905)
job1 1.109*
(0.573)
gincome1 -4.743%**
(0.553)
gincome2 -3.716%**
(0.510)
Constant 177.7%%* 177.8%** 181.3%** 168.1%**
(1.446) (1.475) (1.513) (7.592)
Observations 1,025 976 976 967
R-squared 0.222 0.266 0.284 0.261

For women (Table 11), years spent under democracy while growing up is not
significantly associated with a height increase in any of the regressions, while again
there is a significant country effect; however, it is the Czech women who are taller
than the Slovak women. Education also has a significant effect on height but whether
or not women are employed does not seem to affect height. Here income is not
significantly associated with an increase in height and when included in income
terciles, it is only the middle tercile that is significantly shorter than the top tercile.
All the cohorts of women born before 1953 are significantly shorter than the youngest

cohort but there is no significant difference between the youngest cohort and the next
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two older cohorts. So to summarise the gender specific results, it is democracy,
income and job that matters for men while for women there is no income or

democracy effect, but a strong country effect.

Table 11. OLS regressions of years lived under democracy on height with
different controls — female

(1) (2) (3) 4)
VARIABLES Eq.1 Eq.2 Eq.3 Eq.4
demage 0.0967 0.0851 0.0971 0.107
(0.0824) (0.0849) (0.0847) (0.0883)
co 1.725%%* 1.811%%* 1.894%** 2.107%**
(0.319) (0.329) (0.329) (0.342)
income 0.0962 0.00384
(0.167) (0.170)
geog 0.0157
(0.360)
language -1.899
(5.031)
age30_39 -1.018 -1.123 -1.185 -1.066
(0.820) (0.843) (0.842) (0.864)
age40_49 -1.493 -1.494 -1.357 -1.205
(0.937) (0.962) (0.960) (0.990)
age50_59 -3.742%** -3.950%%* -3.935%** -3.620%**
(0.946) (0.970) (0.966) (0.995)
age60_69 -4.861%** -4.915%** -5.062%** -4.543%**
(0.973) (0.997) (0.993) (1.063)
age70_98 -5.563%** -5.580%** -5.843%** -4.960%**
(0.963) (0.990) (0.986) (1.062)
educ2 0.884*
(0.452)
educ3 1.710%**
(0.438)
educg 1.885%**
(0.631)
job1 -0.153
(0.370)
gincomet1 0.422
(0.381)
gincome2 -0.775**
(0.364)
Constant 165.8%** 165.8%** 165.9%** 166.1%**
(0.895) (0.921) (0.951) (5.185)
Observations 1,701 1,620 1,620 1,605
R-squared 0.131 0.133 0.140 0.141

Finally, the complete sets of regressions where democracy is included as a continuous
variable adjusted with the Polity IV score are summarised in Table 12. The results are
very similar to those presented earlier without the adjustment. The significance of the

coefficients does not change, only somewhat the magnitude depending on the Model.
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Table 12. OLS regressions of years lived under democracy as a continuous

variable adjusted for “quality” of democracy

VARIABL
ES

dempolity

1.co#c.de
mpolity

2.qincome
3.qincome

10.co#1b.q
income

1.co#2.qin
come

1.co#3.qin
come

2.qincome
#c.dempol

ity
3.qincome
#c.dempol
ity
10.co#1b.q
income#c
o.dempoli

ty

1.co#2.qin
come#c.d
empolity
1.co#3.qin
come#c.d
empolity
gend
language
geog
age30_39
age40_49
age50_59
age60_69
age70_98

educ2

educs

(7
Eq.7

0.660%**

(0.173)
-0.448***

(0.168)
0.375
(0.798)
1.246
(0.795)
0

(0)
0.0567

(0.878)
0.379

(0.885)
-0.431%*

(0.186)
-0.465%*

(0.184)
o)

(0)
0.0892

(0.218)
0.663%**

(0.213)
12.44***
(0.251)
1.168
(4.275)
0.231
(0.322)
-0.222
(0.674)
-0.326
(0.692)
-3.799%**
(0.715)
-3.575%*%
(0.793)
(0.773)
(0.405)
(0.395)
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educqg 2.096%%*
(0.528)
job1 0.657%%
(0.317)
dempolity -0.242%*%*
_co
(0.0827)
co 0.256 0.287 0.982%** 0.296 0.185 0.381 1.116*
(0.293) (0.298) (0.381) (0.298) (0.315) (0.298) (0.615)
income 0.918%** 0.895%** 0.861%** 0.721%%*
(0.145) (0.145) (0.171) (0.248)
dempolity 0.0259
_inc
_ (0.0415)
nc_co 0.292
(0.298)
gincome1 -1.954%**
(0.326)
gincome2 -2.198***
(0.305)
Constant 166.0%** 165.9%** 165.1%%* 165.9%** 165.9%** 167.6%** 162.1%%*
(0.599) (0.615) (0.661) (0.616) (0.620) (0.642) (4.394)
Observati 2,726 2,596 2,596 2,596 2,596 2,506 2,572
ons
R-squared 0.569 0.576 0.578 0.576 0.576 0.579 0.584

The complete sets of regressions that look at the effect of years lived under
independence are summarised in Table 13. The independence dummy (zero as
opposed to at least 1 year spent in an independent country) does not have a
significant effect on height in any of the models. A significant positive country effect
can be observed only in Models 3 and 7. Similarly to years spend under democracy,
the results show that all the generations born before 1973 are significantly shorter
than the youngest generation. With increased education, there is a significant positive
effect on height, while job is not significant. There is a positive overall income effect
on height (Model 2-5), as well as by income terciles where those in the bottom and
mid terciles are significantly shorter than people in the top tercile. Only the
interaction term between years under independence and country is significant
(Model 3) and the three-way interaction between country, independence and income
(Model 7). The interaction in Model 3 suggests that for Slovaks, height for those who
were raised in independent Slovakia as opposed to Czechoslovakia is 0.8cm more; for
Czechs, on the contrary, the height of those raised in independent Czech Republic is

1cm less that for those raised in Czechoslovakia. Another way of interpreting this
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interaction is to say that being raised in Czechoslovakia, height of Czechs was 1.23cm

more than the height of Slovaks; for those who grew up in independent countries,

height of the Czechs was 0.5cm less than the height of Slovaks. So again, as with

democracy, the Czechs seem to have lost out more from independence than Slovaks.

Table 13. OLS regressions of years lived under independence as a dummy

variable on height with different controls

(1) (2) (3) (4) (5) (6) (7)
VARIABLES Eq1 Eq.2 Eq.3 Eq.4 Eq.5 Eq.6 Eq.7
indd -0.0933 -0.520 0.780 -0.394 -0.526 -0.764 0.888
(0.727) (0.746) (0.863) (0.763) (0.746) (0.746) (0.877)
co 0.393 0.389 1.230%** 0.379 0.289 0.481 1.478%**
(0.290) (0.296) (0.408) (0.296) (0.314) (0.295) (0.413)
income 0.944%**  0.929*** 1.029%** 0.750%%* 0.838**
(0.145) (0.145) (0.181) (0.248) (0.367)
indd_co -1.753%** -1.857%**
(0.587) (0.642)
indd_inc -0.237 -1.048%*
(0.302) (0.502)
inc_co 0.288 0.141
(0.298) (0.411)
indd_inc_co 1.279%*
(0.633)
gend 13.19%** 13.05%** 13.02%** 13.05%** 13.04%** 13.03%** 12.60%**
(0.249) (0.254) (0.254) (0.254) (0.254) (0.253) (0.251)
language 0.805
(4.317)
geog 0.246
(0.324)
age30_39 -1.521%* -1.709** -1.553%% -1.690%** -1.733%* -2.052%%* -1.726%*
(0.702) (0.717) (0.717) (0.717) (0.717) (0.717) (0.712)
age40_49 -2.021%*%  -2.237%%* 2 017%*  -2.204%**% -2256%** -2.503%**  -1.950%*
(0.817) (0.836) (0.838) (0.837) (0.837) (0.836) (0.831)
age50_59 -5.583***  -5.699***  -5599***  -5.655"**  -5.706***  -5.990***  -5.465%**
(0.834) (0.853) (0.852) (0.855) (0.853) (0.850) (0.844)
age60_69 -5967*** -5769*** _5‘735*** -5.708*** -5.765*** -6.148*** _5‘341***
(0.871) (0.890) (0.889) (0.894) (0.890) (0.887) (0.897)
age70_98 -7848*** -7384*** _7368*** _7'315*** _7373*** -7.815*** -6634***
(0.839) (0.860) (0.858) (0.864) (0.860) (0.856) (0.875)
educ2 1.576%%*
(0.403)
educ3 1.346%**
(0.392)
educg 1.962%**
(0.523)
job1 0.349
(0.314)
gincome1 -2.007%¥*
(0.327)
gincome2 -2,277%%*
(0.305)
Constant 167.9%** 167.8%** 167.0%** 167.8*** 167.9%** 169.8%** 164.4***
(0.780) (0.799) (0.840) (0.801) (0.804) (0.831) (4.458)
Observations 2,726 2,596 2,596 2,596 2,596 2,596 2,572
R-squared 0.567 0.575 0.576 0.575 0.575 0.578 0.576
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The significant interaction term between country, independence and income suggests
that the slopes of height on income are not the same across countries and years under
independence (Figure 15). Our calculations and the graphs below suggest that there
is a significant difference in slopes of income on height for Slovaks under
Czechoslovakia as opposed to an independent Slovakia; the difference is not
significant for Czechs. Also, there is a significant difference between Slovaks and
Czechs after independence, with a more important gain in height for Czechs as
income increases. So once income is interacted with country and independence, the
Czechs are benefiting more; when income was not accounted for, the Slovaks seem to
have benefited more. The difference in slopes under Czechoslovakia between the

Czech and Slovaks was not significant.

Figure 15. Slopes of height on income by country and whether or not the person
spent time growing up under independence
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T
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estimated permanent income of individual
Graphs by country (=0 if Slovakia, 1 if Czech R.) and =1 if raised >1 years in independent country; O otherwise

Note: Top row represents Slovakia, bottom row Czech Republic.
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Results where independence is included as a continuous variable are summarised in
Table 14. Again it can be seen that with an additional year spent in independent
Slovakia or Czech Republic while growing up there is a significant positive effect on
height, contrary to the earlier findings where independence was included as a dummy
variable. These results resemble the results for democracy. The effect of the other
variables (education, gender, income, income terciles) is still significant in the same
direction even though the size of the coefficients differs somewhat. Here again age
cohort is only significantly negatively associated with the height of the youngest age
cohort for those born before 1953. In other words, there is again no significant
difference in height between the youngest generation growing up almost entirely in
an independent country and those growing up under Czechoslovakia. The only
interactions that are significant are the ones in Models 3 and the three-way
interaction in Model 7. The interaction between independence and country in Model
3 shows that with an additional year spent in independent countries while growing
up, height increases by 0.4cm for Slovaks and 0.2cm for Czechs. In other words,
height is 1cm more for Czechs than Slovaks if a person spent zero years under
independence and this difference in height becomes smaller by 0.153 for each
additional year under independence (1-0.153*indage). In Model 7 the three-way
interaction is significant and the model is also preferred to the model with income

only, based on the results of the likelihood ratio test.
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Table 14. OLS regressions of years lived under independence as a continuous

variable on height with different controls

VARIABLES
indage

1.co#c.indag
e

2.qincome
3.qincome

10.co#1b.qin
come

1.co#2.qinco
me

1.co#3.qinco
me

2.qincome#c
.indage

3.qincome#c
.indage

10.co#1b.qin
come#co.ind
age

1.co#2.qinco
me#c.indage

1.co#3.qinco
me#c.indage

gend
geog
language
age30_39
age40_49
age50_59
age60_69
age70_08
educ2
educs
educqg
job1
ind_co

CO

(1) (2)
Eq.1 Eq.2
0.318%** 0.269***
(0.0790)  (0.0809)
13.10%%* 12.98%**
(0.249) (0.255)
0.848 0.645
(0.677) (0.691)
0.429 0.267
(0.699) (0.712)
—96.149**)** —96.223**;*
0.714 0.728
0.755 0.769
_5.415*** _4.922***
(0.720) (0.736)
0.483* 0.481

3 (4)
Eq.3 Eq.4
0.345%%* 0.262%*%
(0.0882) (0.0836)
12.96%** 12.98%**
(0.254) (0.255)
0.509 0.639
(0.694) (0.692)
0.165 0.262
(0.713) (0.712)
_3'400*** -3.238***
(0.732) (0.730)
_3.530%%* _3.332*%%
(0.775) (0.772)
-5.152""*  -4.945™*F
(0.743) (0.740)

-0.153%*
(0.0711)
1.001%%* 0.485

(5)
Eq.5

0'274***
(0.0810)

12‘97***
(0.255)

0.660
(0.691)
0.201
(0.712)
-3.187***
(0.729)
-3.263***
(0.770)
(0.738)

0.364

(6)
Eq.6

0'257***
(0.0807)

12'97***
(0.254)

0.426
(0.691)
0.162
(0.710)
_3'352***
(0.727)
_3.525**%
(0.768)
-5.185***
(0.735)

0.565%

(7
Eq.7

(0.137)
-0.314%*

(0.140)
0.439
(0.805)
1.262
(0.802)
0

(o)

-0.00719

(0.884)
0.366

(0.891)
-0.352**

(0.147)
-0.368%*

(0.145)
(0]

(0)
0.0109

(0.186)
0.567***

(0.180)
12'44***
(0.251)
0.231
(0.322)
1.169
(4.274)
-0.150
(0.690)
-0.252
(0.709)
_3‘727***
(0.731)
_3.503%%*
(0.807)
-4.800%**
(0.787)
1‘535***
(0.405)
(0.395)
2'095***
(0.528)
0.655%*
(0.317)

1.157%
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(0.290) (0.297) (0.382) (0.297) (0.314) (0.296) (0.617)

income 0.908***  0.895%**  (0.880***  0.675%**
(0.145) (0.145) (0.172) (0.248)
ind_inc 0.0109
' (0.0375)
inc_co 0.343
(0.298)
gincome1 -1.930%**
(0.326)
gincome2 -2.182%**
(0.304)
Constant 165.4%** 165.3%*%* 165.0%** 165.3%** 165.4%** 167.0*** 162.0%**
(0.659) (0.675) (0.685) (0.677) (0.678) (0.704) (4.398)
Observation 2,726 2,596 2,596 2,596 2,596 2,596 2,572
S
R-squared 0.570 0.577 0.578 0.577 0.577 0.580 0.584

The fact that the interaction term between country, years under independence and
income terciles is significant, suggests that the slopes of height on years under
independence are not the same across countries and terciles (Figure 16 below).
Again, several different comparisons can be made across the slopes. The analysis and
the graphs show that for Slovaks, there is a significant difference of years under
independence on height between the poorest and the mid and top terciles. For
Czechs, there is a significant difference between the poorest and the middle tercile, as
well as the middle and the top, but the poorest and the top tercile is only significant at
10%. When Czechs and Slovaks are compared by each income tercile, the slopes are
significantly different in all cases, with the Slovaks having a steeper slope except in
the top tercile where Czech gain more in height with increasing years of

independence.
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Figure 16. Slopes of height on years under independence in Czech Republic and
Slovakia across income terciles

0,1 0,2 0,3

1,1 1,2 1,3

//

T T
0 5 10 0 5 10 0 5 10

Years spent under independence before the age of 20
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When the regression is decomposed by sex, similarly to the case of democracy, the
effects are quite different for men and women (Table 15 and 16). For males, years
under independence is significantly associated with a height increase in all the
models. The country effect shows that the Czech males are significantly shorter than
Slovak males, except in Model 4. A large positive significant income effect both as a
continuous variable and when included in terciles can be noted. There is also an
education and job effect where those who are employed and have completed more
years of education are significantly taller than the unemployed and with only primary
education or less. Again, the results for the birth cohorts have changed where it can
be seen that the two birth cohorts born between 1954-1963 and 1964-1973 are
significantly taller than the youngest birth cohort used as the reference category. On
the other hand, the oldest birth cohort is significantly shorter than the youngest

cohort.
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Table 15. OLS regressions of years lived under independence on height with
different controls — male

(1) (2) (3) (4)
VARIABLES Eq1 Eq.2 Eq.3 Eq.4
Indage 0.550%%* 0.418%** 0.402%%* 0.382%**
(0.137) (0.138) (0.137) (0.147)
Co -1.489%*** -1.694%** -1.558%** -0.773
(0.539) (0.537) (0.531) (0.541)
Income 1.946%** 1.721%%*
(0.250) (0.251)
Geog 0.647
(0.597)
Language 6.571
(7.369)
age30_39 3.626%** 3.426%%* 3.262%%* 2.517%%
(1.236) (1.237) (1.227) (1.226)
age40_49 3.542%%* 2.825** 2.614%** 2.573%%
(1.257) (1.257) (1.245) (1.264)
age50_59 -2.151% -2.441% -2.565%* -2,788%**
(1.301) (1.299) (1.298) (1.321)
age60_69 -1.722 -1.561 -1.950 -1.427
(1.417) (1.418) (1.410) (1.511)
age70_08 -4.506%** -3.747%%* -4.018%** -3.011%%
(1.281) (1.280) (1.271) (1.424)
educz2 2.272%%%
(0.751)
educ3 1.403*
(0.719)
educqg 2.566%%*
(0.903)
job1 1.247%%
(0.576)
gincome1 -4.716%**
(0.552)
gincome2 -3.665%**
(0.510)
Constant 178.0%%* 177.9%** 181.3%** 167.9%**
(1.191) (1.200) (1.244) (7.527)
Observations 1,025 976 976 967
R-squared 0.225 0.269 0.286 0.264

Finally, for women, years spent under independence is not significantly associated
with a height increase in any of the models while a significant positive country effect
with Czech women being taller than Slovak women in all models can be observed.
There is again a significant education effect while job is not significant for females.
Income is not significantly associated with height only when it is included as income
terciles where the women in the middle tercile are significantly shorter than the top
tercile. The effect of the birth cohort is the same as in the aggregate model where all

the cohorts are significantly shorter than the youngest cohort.
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Table 16. OLS regressions of years lived under independence on height with
different controls — female

(1) (2) 3 (4)
VARIABLES Eq.1 Eq.2 Eq.3 Eq.4
Indage 0.0772 0.0645 0.0767 0.0804
(0.0919) (0.0948) (0.0945) (0.0986)
Co 1.723%** 1.808%** 1.891%** 2.101%%¥
(0.319) (0.330) (0.330) (0.343)
Income 0.101 0.0105
(0.167) (0.170)
Geog 0.0277
(0.360)
Language -2.035
(5.030)
age30_39 -1.323% -1.414% -1.497* -1.425%*
(0.752) (0.772) (0.771) (0.793)
age40_49 -1.920%* -1.893** -1.791%¥ -1.693**
(0.783) (0.804) (0.802) (0.833)
age50_59 -4.169%** -4.346%** -4.364%** -4.111%%*
(0.794) (0.815) (0.812) (0.838)
age60_69 -5.287%%* -5.310%** -5.490%%* -5.052%%*
(0.826) (0.847) (0.845) (0.907)
age70_98 -5.989%** -5.975%%* -6.269%** -5.469***
(0.815) (0.840) (0.837) (0.906)
educz2 0.892**
(0.453)
educ3 1.707%%*
(0.438)
educqg 1.850%**
(0.633)
job1 -0.183
(0.369)
gincome1 0.403
(0.381)
gincome2 -0.787%*
(0.363)
Constant 166.2%** 166.2%** 166.3%** 166.8%**
(0.733) (0.756) (0.782) (5.136)
Observations 1,701 1,620 1,620 1,605
R-squared 0.131 0.133 0.139 0.141

Robustness checks

Two main robustness checks are carried out. First, a reduced sample excluding
individuals who are over the age of 50 was analysed as at older ages people’s height
begins to shrink. As a result the coefficients obtained may have been overestimated.
The older individuals are also those who grew up their entire childhood and youth
under communism. This double effect may have been biasing the results. The results

show that with every additional year growing up under democracy there is a small
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associated height increase, even when the older tail of the sample is excluded (Table
17). With every additional year growing up under democracy, there is between a 0.17
and 0.37cm height increase. As expected, the coefficients are somewhat lower in this
analysis. Furthermore confirming our earlier results, while there is a small height
increase with every additional year spent under democracy, there is no significant
height difference between the youngest age cohort and the two oldest cohorts. The
significance of all the other results is consistent with the main results and the

magnitude is only slightly different.

Table 17. OLS regressions of years lived under democracy as a continuous
variable on height with different controls — individuals aged 50 and less

(1) (2) 3 (4) (5) (6) (7
VARIABLES Eq1 Eq.2 Eq.3 Eq.4 Eq.5 Eq.6 Eq.7
demage 0.171%** 0.199***  0.285%**  0.207***  0.204*** 0.174%* 0.356***
(0.0294) (0.0762) (0.0828) (0.0781) (0.0762) (0.0757) (0.123)
1.co#c.dema -0.295%*
ge
(0.125)
2.qincome -0.497
(1.065)
3.qincome 0.822
(1.023)
10.co#1b.qgin 0
come
(0)
1.co#2.qinco -0.446
me
. (1.255)
1.co#3.qinco 0.0390
me
(1.218)
2.qincome#c -0.188
.demage
(0.127)
3.qincome#c -0.233*
.demage
(0.123)
10.co#1b.qgin 0
come#co.de
mage
(0)
1.co#2.qinco 0.0854
me#c.demag
e
(0.163)
1.co#3.qinco 0.397**
me#c.demag
e
(0.156)
gend 14.20%%* 14.09%** 14.04%** 14.10%%* 14.08%** 14.13%%* 13.53%%*
(0.307) (0.315) (0.315) (0.315) (0.315) (0.312) (0.311)
language 1.019
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(4.268)

geog 0.580
(0.406)
age30_39 0.717 0.563 0.727 0.744 0.294 -0.283
(0.780) (0.781) (0.781) (0.780) (0.778) (0.780)
age40_49 0.478 0.348 0.488 0.517 0.257 -0.236
(0.883) (0.882) (0.883) (0.882) (0.877) (0.886)
educ2 1.097*
(0.614)
educs 1.033*
(0.601)
educg 1.323%
(0.764)
job1 0.578
(0.373)
dem_co -0.160%%*
(0.0608)
co 0.266 0.298 1.282%% 0.291 0.0177 0.385 1.657%
(0.323) (0.333) (0.500) (0.333) (0.370) (0.330) (0.946)
income 0.884***  0.872%**  0.964%** 0.521%
(0.171) (0.171) (0.237) (0.272)
dem_inc -0.0156
(0.0320)
inc_co 0.599*
(0.349)
gincome1 -1.203%**
(0.400)
gincome2 -2.641%%%
(0.350)
Constant 165.6%** 164.7%** 164.2%%* 164.7%%* 164.9%** 166.6*** 162.2%%*
(0.333) (0.862) (0.884) (0.866) (0.866) (0.892) (4.504)
Observation 1,917 1,816 1,816 1,816 1,816 1,816 1,805
S
R-squared 0.551 0.556 0.558 0.556 0.557 0.563 0.564

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Data from the 2005 Eurobarometer survey (Eurobarometer 64.3: Foreign Languages,
Biotechnology, Organized Crime, and Health Items, November - December, 2005)
was used to see whether the results show largely similar effects (See Appendix B).
The Eurobarometer (EB) survey is a series of cross-national and cross-temporal
comparative social science research that started in the early seventies. Representative
national samples are interviewed in the European Union member states twice a year.
The goal of the EB is to provide data for monitoring of public social and political
attitudes in the European Union® (Economic and Social Data Service, 2005). This

round of the EB survey asked respondents on foreign languages, biotechnology,

13 For more information see the Leibniz Institute for the Social Sciences, Data Archive for the
Social Sciences (GESIS) Eurobarometer Survey Series web pages.
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organised crime and corruption, health consciousness, smoking, AIDS prevention,
medical errors, and consumer rights. For the purpose of the analysis, the relevant
data came from the demographic and other background information section,
including the respondents’ self-reported height, age, gender, occupation and
urban/rural residence. The variables included are similar to the variables used in the
analysis; however there was no data that would allow for a better proxy of income or
wealth of the individuals. As a result, only the results from the basic model (Model 1)
will be compared. Descriptive statistics can be found in Appendix B. Below the main

results are summarised.

In the model where democracy is included as a dummy variable again no significant
relationship was identified. In this model gender has a strong significant relationship
just like with the WHS data. Contrary to the WHS results, there is a positive
significant relationship for country in all the models, suggesting that the Czechs are
taller than the Slovaks. When democracy is included as a continuous variable, there
is again a positive significant association with height for every additional year lived
under democracy. Confirming the main results, the age cohort effect is again only
significant for the older generations starting for individuals born before 1955. Results
were different in the analysis by gender where a significant height increase can be
observed for women rather than men. When independence is examined, results
follow the same pattern as for democracy with respect to the WHS results. Overall,
the minor difference, especially the gender and the country effect, is likely to be
explained by the difference in samples resulting from a different sampling method
used by the EB survey where either multi-stage national probability samples or
national stratified quota samples are implemented, as opposed to stratified random

sampling in the WHS.
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2.4. Discussion and conclusion

This chapter has looked at the changes in stature of the Czech and Slovak population
after two important political, social, economic and institutional changes of the
twentieth century Eastern Europe - the 1989 transition from the communist regime
to democracy, and disintegration of Czechoslovakia in 1993 into two independent
countries. Changes in height by gender groups were also examined. Overall, there
results suggest that while there has been a significant height increase for every
additional year spent under democracy (0.2-0.4cm; 0.18-0.36¢m for sample younger
than 50 to account for shrinkage) or as independent countries, this increase cannot
be clearly attributed to the transition but rather to potential secular trends in height.
Especially, as all those who grew up under democracy fall into the youngest age
cohort and there was no significant difference in height between these individuals
and the following two older age cohorts who grew up almost entirely under
communism. So even though it cannot be inferred that political and economic
liberalisation were directly beneficial, as perhaps shown in other studies in East and
West Germany, and Spain among others (Costa-Font & Gil, 2008; Hiermeyer, 2008;
Komlos & Kriwy, 2002; Komlos & Snowdon, 2005), the results suggest that the
transition period did not have a detrimental effect on health and standard of living as
heights have continued to increase in both countries. Given the difficulty of
disentangling the effects of transition to democracy and the break up, the remaining
of the discussion focuses on the results for democracy; results for independence were
very similar. Most of the findings hold even when democracy is adjusted with the
Polity IV index or the analysis is carried out with a different data set

(Eurobarometer).
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Even though Slovakia was under authoritarian rule in the initial years of democracy,
the effect on height was still positive. The lack of significance when democracy was
included as a dummy variable demonstrates that the height difference between those
individuals who grew up entirely under communism and those who grew up between
1 to 14 years under democracy is not important. Despite the existing evidence of an
initial deterioration in the standard of living in the transition countries (Leff, 1996;
Milanovic, 1998), our results demonstrate that starting from 1990 there continues to

be a small positive effect on well-being as measured by an increase in height.

Consistent with other studies in the region (Vignerova, Brabec, & Blaha, 2006) height
also increased across the generations from the oldest to the youngest birth cohort,
where older generations are shorter than the younger generations in both countries.
In other words, over the course of the twentieth century, people have become on
average taller. The effect is strongest for the birth cohorts born before 1953 where
individuals are significantly shorter, suggesting that the inter-war period and the first
decade after World War II had the strong negative effect on adult stature, consistent

with the findings of other studies (Hatton, 2013).

When examining the results by income terciles height increases from the poorest to
the richest tercile, for both men and women, implying that similarly to Germany
(Komlos & Kriwy, 2003), social differences in height exist in both the Czech Republic
and Slovakia. These findings are also consistent with the extensive evidence
suggesting that inequalities were present already under communism and continued
to widen in both countries after 1989 (Cox & Mason, 1999; Milanovic, 1998; Simai,
2006; Szamuely, 1996). There is also a significant education and gender effect. The
level of education achieved is an important determinant of the individual’s height. It
is important to note that most of the height literature focuses on parental education

as a key determinant (Christiaensen & Alderman, 2004; Fedorov & Sahn, 2005) so
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the education of the individual in this context was a proxy for the individual’s
capabilities and the importance of schooling on health behaviour (Costa-Font & Gil,
2008; Donald S. Kenkel, 1991). There is no consistent country effect across the

models.

The statistically significant interaction between country and years spent under
democracy implies that the democracy effect was not the same in the two countries.
While the Czechs are on average taller, the Slovaks seemed to have benefited more
from the transition to democracy. This result confirms the general hypothesis that the
one performing worse has a bigger capacity to benefit. Slovakia was the poorer
federation during communism and also had a rougher transition in the initial years
under authoritarian rule (Meszaros, 1999). Nevertheless, the Slovaks seem to have
benefited from this transition more than the Czechs, which over years has brought an

increase in their well-being and standard of living as measured by height.

The other interaction term between country, years spent under democracy and
permanent income was also significant. The significance of this term and
consequently the study of the different slopes imply that the years spent under
democracy had a different effect on height depending on the country and income
tercile. When comparing across countries, the Slovaks benefited more than the
Czechs in the bottom and mid tercile with no difference in the top group.
Furthermore, with increasing number of years under democracy the poorest in
Slovakia benefited more in height than both the mid and top tercile. In the Czech
Republic, the bottom tercile benefited more than the middle, and the middle less than
the top tercile. As noted above, evidence of inequalities and poverty since transition
has been documented. The transition brought along significant social changes where
particular groups benefited — especially those who were benefiting under the previous

regime — while others such as pensioners, workers, ethnic groups or women were
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able to benefit much less; the cost of transition weighed most heavily on ordinary
citizens who felt that they had too little influence on the political decisions that
affected them (Leff, 1996; Simai, 2006). While the transition years may have
impacted negatively on the most disadvantaged, they were still able to benefit in

terms height, and more so than the richer groups.

The analysis revealed interesting findings when carried out separately for women and
men. For men, the years spent growing up under democracy are significantly
positively associated with height, even after controlling for different factors; for
women there is no significant effect. The lack of a significant democracy effect for
women actually suggests that the institutional and environmental effects during the
transition did not bring substantial improvements for women compared to their
position in the society under communism; in fact, women felt the erosion of their
economic position after the transition with unemployment disproportionately
affecting the females (Leff, 1996). Finally, education was an important determinant
for both males and females, while income and employment are only significant for

mern.

There are several limitations to this study. First, the low response rate in the WHS
data used for the Czech population may have introduced bias in the results, as non-
response bias where responders may be significantly different from responders, is
difficult to account for. At the same time, there may be small number bias (especially
for some age cohorts) which could have affected the significance of the results.
However, findings using the Eurobarometer data are largely consistent with the key
findings and therefore mitigate this problem to some extent. Second, as has already
been discussed earlier, using self-reported height allows for reporting bias.
Overestimation of height may vary with a person’s age and gender (Cavelaars et al.,

2000; Ezzati, Martin, Skjold, Hoorn, & Murray, 2006; Giles & Hutchinson, 1991; Hill
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& Roberts, 1998). In general, height is overestimated by both men and women, but
especially by shorter individuals, men, heavier women and the error in reported
height increases with age (Spencer, Appleby, Davey et al., 2002). There have been a
range of studies examining the accuracy of self-reported height with varying
conclusions; there seems to be wide individual variation between reported and
measured heights in both sexes which makes it essential that heights are accurately
measured in clinical practice and recorded (Cizmecioglu, Doherty, Paterson et al.,
2005). Despite the potential for reporting error, the sample was not corrected for as
precise information on the magnitude of the bias was not available, similarly to
earlier studies (Costa-Font & Gil, 2008). In future studies, measured height should be
used rather than self-reported height where possible. Third, accounting for shrinkage
in the sensitivity analysis showed that while results were fully consistent with main
results, the coefficients were somewhat overestimated. Therefore, future analysis
should appropriately adjust for shrinkage in all the analysis. Fourth, as has already
been mentioned, it was not possible to disentangle the effects of the 1989 transition
to democracy and the 1993 disintegration of Czechoslovakia, even though both
appeared to have a positive effect on stature. Finally, it is possible that any positive or
negative effect from the political change came with a several years delay, and

accounting for this lag in future analysis may result in somewhat different findings.
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Chapter 3. Using ‘avoidable’ mortality to measure health
care performance in the Czech Republic and Slovakia

between 1971 and 2008

3.1. Introduction

The findings of Chapter 2 revealed that overall both Czech and Slovaks have benefited
from the transition as their health and well-being has reflected in a height gain.
However, this indicator, similarly to other health outcome indicators discussed in
Chapter 1 captures country health system performance broadly, rather than the
contribution of the health care system. As has been noted already, the effect of the
regime change in 1989 and the breakup of Czechoslovakia in 1993 have been studied
from numerous perspectives, including changes in the health status of the population
and health outcomes (Bauer & Charlton, 1986; Bobak & Feachem, 1992; Bobak,
Skodova, Pisa, et al., 1997; Ginter, 1996, 1998; Institute of Health Information and
Statistics Czech Republic, 2006; Nemec & Lawson, 2005). However, most of this
research uses standard health outcome indicators such as life expectancy at birth,
infant mortality or overall mortality rates which suffer from the difficulty of
attributing any improvements to health care system activities directly (Smith,
Mossialos, Papanicolas, et al., 2009). Little research (Blazek & Dzurova, 2000;
Burcin, 2009; Burcin & Kucera, 2008) has been carried out evaluating the quality
and performance of the Czech and Slovak health care systems post 1989 and 1993
attempting to isolate the influence of other determinants such as socio-economic
development or environmental changes. Therefore, this chapter applies the indicator
of ‘avoidable’ mortality, which captures premature deaths for certain conditions that
are considered to be largely avoidable if timely and effective health care is provided

(Holland, 1988; Nolte & McKee, 2004) and where the role of other mortality
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determinants are considered to be minor. While not all deaths can be avoided, the
contribution of health services may avert a substantial proportion of deaths for the

selected conditions.

As Chapter 1 has shown, only a handful of aggregate level studies have focused on
‘avoidable’ mortality in Eastern Europe for different periods between the 1950s and
1990s and have produced mixed results with regards to trends and rates of changes in
‘avoidable’ and non-avoidable mortality (Boys, Forster, & Jozan, 1991; Gaizauskiene
& Gurevicius, 1995; Nolte, Scholz, Shkolnikov, et al., 2002; Treurniet, Boshuizen, &
Harteloh, 2004). These mixed results suggest different patterns in health care
improvements in different countries but may also be due to the application of
different methods (e.g. conditions included, age limits and time periods studied).
Moreover, three studies (Burcin, 2009; Burcin & Kucera, 2008; Jozan &
Prokhorskas, 1997) analysed ‘avoidable’ mortality by separate conditions in both the
Czech and the Slovak Republic at the regional level and one study only in Czech
Republic at the aggregate level (Blazek & Dzurova, 2000), but neither has carried out
a comparative analysis before and after the fall of the Communist regime and

separation.

In this chapter the indicators of ‘avoidable’ mortality are used to assess the
performance of the Czech and Slovak health care systems before (1971 — 1989) and
after (1989 — 2008) the fall of the Communist regime. The aim is to find out how the
countries’ health care systems perform relative to each other in the latter period
during which Czechoslovakia also split (1993) into two countries where each began to
implement their own health policies and reforms likely to have influenced the
performance of their health systems. To do so, national level mortality trends from a
number of individual ‘avoidable’ causes of death in the two countries are examined,

as well as trends of all ‘avoidable’ causes together compared to mortality from all the
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other causes (also referred to as non-avoidable mortality). It is important to note that
any observed trends in these two large groups of diseases are highly dependent on the
selection of ‘avoidable’ causes of death. For the period from 1996-2007, regional

variations in mortality from selected ‘avoidable’ causes are also examined.

3.2. Data and methods

Raw mortality data classified by individual or small groups of diagnosis and age
groups from 1971 — 2008 were obtained from the Statistical Office of the Slovak
Republic and the Czech Statistical Office. Data for the early years (1971-1993) were
not available electronically and had to be manually collected from annual mortality
reports archived by the Statistical Office of the Slovak Republic in Bratislava,
Slovakia. This process involved several visits (between November 2008 and May
2010) to the Archive of the Statistical Office. Raw mortality data for these years were

then transcribed and merged with mortality data available in electronic form.

For both countries deaths are classified according to the 8t ;| gth and 10t revisions of
the International Classification of Diseases (ICD-8, ICD-9, ICD-10) between 1971-
1978, 1979-1993 and revision 1994-2008 respectively. ‘Avoidable’ causes of deaths
within defined age groups have been selected based on the third edition of the EC
Atlas of Avoidable Mortality (Holland, 1997), which defines ‘avoidable deaths’ as
“deaths from specific diseases (within selected age groups) for which mortality should
be wholly or substantially avoidable when appropriate medical care is sought and
provided in good time”. The general principle underlying the choice of each disease
group applied in the EC Atlas was that each should have identifiable health care
providers and effective interventions necessary to reduce mortality. The EC Atlas list
of conditions has been widely accepted and applied in many country studies to

monitor the performance of the health care system (Alfonso Sanchez, Sanchis
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Noguera, del Bano, et al., 1993; Barry, 1992; Kunst, Looman, & Mackenbach, 1988;
Westerling & Smedby, 1992). The same list was also applied in another Atlas that
focused on Eastern European countries including the Czech Republic and Slovakia
between 1985-89 (Jozan & Prokhorskas, 1997). Using an extended list of conditions
that other researchers have suggested without a more in depth analysis of its
applicability to the Czech and Slovak context was not considered appropriate.
Furthermore, it was important to study only those conditions that have been included

as ‘avoidable’ for the entire period under study.

The upper age limit was set at 64 years. While recent studies (Burcin, 2009; Gispert,
Serra, Bares et al., 2008; Korda & Butler, 2006; Newey, Nolte, McKee et al., 2004;
Nolte & McKee, 2004; Tobias & Jackson, 2001) have increased the age limit to 74
years due to increased life-expectancy, setting a stricter age limit for every diagnosis
should enhance the validity of mortality as an indicator of health service outcome.
Especially, since avoidability of a death for an older person becomes more
controversial due to frequent comorbidities and cause-of-death -certification
increasingly questionable at older ages (Logminiene, Nolte, McKee et al., 2004). In
fact, recent studies also chose to restrict their analysis to tighter age limits (James,

Manuel, & Mao, 2006).

Seventeen conditions from which deaths are considered to be ‘avoidable’ by timely
and effective health care services are selected. ‘Health care services’ are defined to
include primary care, hospital care and collective health services such as screening
and public health programmes, e.g. immunisation (Holland, 1997). Conditions
whose control depends on primary prevention or health policies which are outside
the direct control of health services, such as lung cancer or motor vehicle accidents
are not included in our list. Also, it is important to note that the degree to which

timely and effective health care service effect mortality from these conditions differs;
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for some conditions, such as hypertensive & cerebrovascular diseases or ischaemic
diseases other, non-health system factors are likely to play a much more important
role than for appendicitis. Table 18 highlights the list of ‘avoidable’ conditions with

the corresponding age limit.

Table 18. ‘Avoidable’ causes of death selected for analysis

Name of group Age ICD-8 ICD-9 ICD-10
Tuberculosis 5-64 010-019 010-018, 137 | A15-A19, Bgo
Cancer of breast 25-64 174 174 Cs0
Malignant neoplasm of cervix uteri 15-64 180 180 Cs53
Malignant neoplasm of cervix uteri 15-54 180, 182 180, 179,182 | Cs3, C54,55
and body of uterus
Hodgkin’s disease 5-64 201 201 C81
Chronic rheumatic heart disease 5-44 393-398 393-398 Ios-Io9
Hypertensive & cerebrovascular | 35-64 400-404, 401-405, [10-113, I15;
diseases 430-438 430-438 160-169
Ischaemic heart disease 35-64 410-414 410-414 I20-125
All respiratory diseases 1-14 460-519 460-519 J00-J99
Asthma 5-44 493 493 J45-J46
Peptic ulcers 25-64 531-533 531-533 K25-K27
Appendicitis 5-64 540-543 540-543 K35-K38
Abdominal hernia 5-64 550-553 550-553 K40-K46
Cholelithiasis and cholecystitis 5-64 574-575 574-575 K80-K81
Maternal mortality All 630-678 630-676 000-099
Perinatal mortality <1 week 760-779 760-779 Poo-P96

+ still
births
Total ‘avoidable’ deaths 0-64

Source: Based on Holland, 1997

Age-standardised mortality rates (per 100,000 population) for all the ‘avoidable’
mortality causes separately have been calculated for both countries from 1971-2008
and all the regions from 1996-2007 by indirect standardisation to the total
“Czechoslovakia” standard population. Perinatal mortality has been calculated per
1,000 total births (live and still births) and maternal mortality per 100,000 live

births. Calculations were always confined to the appropriate age category. Perinatal
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mortality rates were not standardised and deaths for gender- specific conditions (e.g.
malignant neoplasm of cervix uteri) were age-standardised to the female population.
Also, the analysis has been combined for the two sexes since avoidability of death

should not depend on gender (Holland, 1997).

The regional maps show standardised mortality ratios (SMRs) representing the
percentage ratio of the number of deaths observed in a particular region to the
number expected from the total “Czechoslovakia” standard age-specific death rate
between 1996 and 2007; analysis is restricted to this period due to data availability at
the regional level. Standardised mortality ratio for all of “Czechoslovakia” is equal to
one hundred so the SMR for a region indicates the extent to which that area differs
from the “Czechoslovakia” average. Perinatal SMR is the percentage ratio of the
crude perinatal death rate in the area studied to the crude perinatal death rate in the

reference population.

Overall, trends and maps for conditions with only a few deaths in the age range
studied (e.g. chronic rheumatic heart disease, asthma, appendicitis, maternal deaths
etc.) should be interpreted with caution due to the small number problem. The
observed results are variable and a small difference between the number of deaths
which occur and the expected number based on standard age-specific rates may yield

extreme SMRs (Holland, 1997).

3.3. Results

Between 1971-2008 age-standardised mortality from ‘avoidable’ causes decreased in
both the Czech Republic and Slovakia (by 62% and 39% respectively) by more than
mortality from other causes (15% and 0.7% respectively) (Figure 17). During this

period, ‘avoidable’ deaths accounted on average for 35% and 34% of total deaths in
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the age group of 0-64 years in the Czech Republic and Slovakia respectively. While in
1971 ‘avoidable’ deaths accounted for as much as 41% (15,586 out of 38,448) and 39%
(6,109 out of 15,797) in the Czech Republic and Slovakia respectively, in 2008 it was
only 24% (6,234 out of 26,185) and 27% (4,287 out of 15,663). Throughout the entire
period, mortality from other causes is higher than ‘avoidable’ mortality in both
countries and Slovakia is lagging behind the Czech Republic. However, for ‘avoidable’
mortality Slovakia performs better during the initial years, then the two countries
have a period with similar rates and from the early 9os, after the change of the regime
and separation of the countries, the rates begin to diverge with Slovakia lagging
behind, mainly due to higher rates of ischaemic heart disease and hypertension &

cerebrovascular disease mortality.

Figure 17. Mortality from ‘avoidable’ and non-avoidable causes in the Czech
Republic and Slovakia, 0-64 years
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Figure 18 shows the group of conditions for which community public health action or
primary care is considered to be most important in preventing unnecessary deaths.
The two countries often began with different mortality rates in 1971 with starting

rates also varying greatly by condition, from 0.1 deaths per 100,000 for asthma in
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Slovakia to 184.4 deaths per 100,000 for ischaemic heart disease in the Czech
Republic (Table 19). When looking more in-depth at individual conditions, mortality
from cancer of breast and ischaemic heart disease appear to follow similar trends,
where most of the decline in both countries occurred between 1989 and 2008, while
between 1971 and 1989 there is an actual increase in deaths per 100,000 (Table 19).
For both conditions, Slovakia performs better at first while in the second period it

begins to lag behind the Czech Republic.

Mortality from malignant neoplasm of cervix and body of uterus in Slovakia
improved only slightly over the entire period and somewhat more after 1989 (from
6.3 to 5.1 deaths per 100,000). On the other hand, in the Czech Republic a gradual
and continuous decline can be observed by an overall 13% (from 7 to 6.1 deaths per
100,000) before 1989 and between 1990-2008 an additional decline of 34.6% (from
6.1 to 3.5 deaths per 100,000). In the case of tuberculosis, the most significant
decline can be observed during the first period (1971-1989) in both countries, with
Slovakia performing worse but closing the gap by the early 80s; between 1990 and
2008 mortality further declined by 72.5% in the Czech Republic. While mortality for
peptic ulcer has been declining between 1971 and 1989 in both countries, after 1989 it
continued to decline only in the Czech Republic and began to increase in Slovakia

(Figure 18 and Table 19).
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Figure 18. Mortality from selected ‘avoidable’ causes where public health
programmes or primary care are most important
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Maps in Figure 19 show that for the same conditions there are important regional
variations. The extent to which individual regions differ from the “Czechoslovakia”
standard (equal to 100) can be observed. For example, for cerebrovascular &

hypertensive diseases as well as malignant neoplasm of cervix uteri and body of
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uterus, regions in Slovakia are performing worse than those in Czech Republic. On
the other hand, for asthma Slovakia performs better, even though the overall national
age-standardised mortality rate is only 0.17 deaths per 100,000. Regions that show
the worse performance for a number of conditions are Karlovarsky and Ustecky in the

Czech Republic while in Slovakia the result differs across conditions.

Figure 19. Regional SMRs from selected ‘avoidable’ causes where public health
programmes or primary care are most important, 1996 to 2007
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Figure 20 shows conditions for which health care services provided at the hospital
level are considered to be most important in preventing unnecessary deaths. For
most of the conditions mortality has been continuously declining throughout the
entire period while for others the most important declines occurred before 1989 (e.g.
Hodgkin’s disease, chronic rheumatic heart disease, appendicitis, abdominal hernia,
maternal mortality, perinatal mortality). When comparing the two countries, for
some conditions Slovakia was initially performing worse (e.g. chronic rheumatic
heart disease, abdominal hernia) while for others (e.g. Hodgkin’s disease,
appendicitis or cholelithiasis and cholecystitis) it was the Czech Republic. Only for
perinatal and respiratory disease mortality does Slovakia continuously throughout

the entire period perform worse that the Czech Republic.
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Figure 20. Mortality from ‘avoidable’ causes where most important
interventions are provided at the hospital level
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