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Abstract

patterns of rural patients’ applications to kyiv regional hospital: implications for health care reform
by Valeriia Zalizniak
Thesis Supervisor:
Professor Maksym Obrizan
Health care reform in Ukraine, which has been recently unfolding, aims at moving from an emphasis on hospital services toward more primary care. It is a reasonable approach given that quality hospital days are costly, and assuming that no socio-demographic group of the population suffers from access barriers which would prevent them from receiving hospital care in case of a pressing need. However, the latter assumption may be a very strong one, as global experience has shown. In our research we consider one of the most sizeable and socially vulnerable parts of the population – rural residents. Taking advantage of Kyiv Oblast Clinical Hospital application data, we follow an objective to explore, whether rural inhabitance of patients accounts for deteriorated access to high quality hospital facilities. Using fixed-effects regression approach, we found that rural residents’ demand for hospital services is elastic with respect to worsened weather conditions, presumably translated into higher travel burden. For the control group – cohort of urban inhabitants of the same region, the pattern does not hold. Our findings suggest that there is a possibility to even further deepen the already present disparities in health care access for village inhabitants, in case Ukrainian health care reform proceeds with one of its main projected goals. Relative policy advice does not imply a complete abandonment of the vector, but in contrast suggests including extensions to the reform agenda, which would serve to eliminate the existing disparities and ensure equal access to health care for all major social groups.
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Glossary

Realized access to health care. Actual use of health services (i.e., the proportion of people who see a doctor in a given time period, the number of visits per person in a given time period).
ICD-10. 10th revision of the International Statistical Classification of Diseases and Related Health Problems (ICD), a medical classification list by the World Health Organization (WHO).

Chapter 1

Introduction
Substituting hospital facilities by primary care units is a popular tendency in the world. Among its long-praised benefits are freeing up the costly-to-maintain hospital departments, improved response time, better coverage and saving financial resources in case of applications where a qualified doctor is not required (ECP Team Skills for Health 2007).

However, even taking into account all of the above, primary care is no perfect substitute for hospital care. Particularly, there are a number of diagnosis categories which can in no way be addressed by primary care practitioners and in prevailing majority of cases require transportation to a hospital facility, cardiac diseases being among those (Cooper and Grant 2008). Other important concerns include relaxation of professional boundaries and varying educational levels of the staff employed (Cooper et al. 2007). Generally, literature on the topic suggests that extending access to primary care tends to decrease demand for costly secondary facilities, especially accident and emergency departments, but there is no clear answer to the question of whether these interventions are cost-efficient. One major challenge is coming from the fact that it is often difficult to extrapolate previous conclusions onto defining the pattern of respective substitution in some specific health care system, as international research in this sphere is coming from a number of far too different health settings. Therefore, reproducing the reforms which have been successful in one environment, without accounting for the subsequent process of change is likely to produce unpredictable outcomes on the local level (Roberts and Mays 1998).

This study looks behind one of the implications of health care reform, which has been recently unfolding in Ukraine. It has been long defined as a pressing need by major global institutions, such as World Bank (World Bank 2001) and World Health Organization (Lekhan et al. 2004). Pursuing several principal goals, among which there are shifts in budgeting, increasing competition among health care providers and eliminating informal payments, it also aims at switching from a focus on hospital care to primary care units. This would imply synchronous contraction of the locality hospital network for the sake of better efficiency (Pilyavsky et al. 2006) – which may be rather a fruitful policy, but only if no access barriers to now-centralized hospital care exist for any social group.

In our work we focus on rural inhabitants, and this choice may be justified with a number of reasons. First and foremost, it is worth mentioning that village natives of Ukraine amount to 30.9% of the total population (Worldbank 2012). And, apart from being a significant social group in size, it is at the same time highly vulnerable. A number of researchers, both worldwide and in Eastern Europe in particular, define villagers as a population most prone to be influenced by health disparities (Gamm and Hutchison 2003, Quill and Des Vignes-Kendrick 2001, Maniecka-Bryła et al. 2012). There is evidence that village residents possess poorer health than their urban counterparts (Tsai et al. 2004, Mainous and Kohrs 1995), and incur both financial (Ziller el al. 2006) and travel (Probst et al. 2007, Pathman et al. 2006) barriers in accessing quality health care. In Ukraine one more illustration of the problem can be given by higher mortality rates among rural inhabitants, this conclusion staying robust even controlling for age structure of the two social groups, which sometimes differs. For example, for year 2006 the number of deceased per 1000 of population among villagers constituted 19.8 cases against 14.5 for urban residents, which is a 36.5% gap (Libanova and Kurylo 2007). 

According to the respective article of the Constitution, all citizens have an inalienable right to receive free medical services. However, when it comes to the country’s realities, inequality in access to healthcare is widely present. This disparity is generally dependent on the citizens’ place of residence (villages, urban villages or cities), organization of health care on the district level, and financial status. Worst situation with accessibility is mainly characteristic specifically of rural areas – outpatient clinics, skilled personnel, medical transport and even good quality roads are scarce. Even before the reform, there was a tangible contraction of the system of medical district hospitals and rural health units due to severe underfinancing, which is revealed in surveys of social and economic conditions of rural areas (see Table 1). 
Table 1. Number of Healthcare Facilities in Rural Areas (units)
	 
	Number of inhabited localities
	Medical district hospitals
	Outpatient and polyclinic facilities
	Rural health units

	1991
	28 564
	1 641
	1 864
	16 137

	1996
	28 608
	1 550
	2 091
	16 119

	2001
	28 651
	948
	2 408
	16 113

	2005
	28 574
	768
	3 075
	15 401


Source: Libanova and Kurylo (2007)
Also, according to the data provided by the State Committee of Statistics of Ukraine, the share of citizens having access to health care services at the place of their inhabitance is two times lower in villages than in urban areas (see Table 2).

That is why an option of applying to a region-level hospital is essential for those living in rural areas, especially in case of severe health status conditions. Its importance will further increase if current Ukrainian health care reform pursues the projected goals: given the further contraction in the system of local hospital facilities, it is of major importance to ensure that no significant access barriers exist for less socially protected groups.

	Table 2. Ability to Receive Proper Medical Services at the Place of Residence

	

	 
	Are you able to receive proper medical services at the place of your residence?

	
	Urban
	Rural

	
	Yes
	No
	Yes
	No

	2003
	42,8
	57,2
	19,5
	80,5

	2004
	51,3
	48,7
	21,4
	78,6

	2006
	50,4
	49,6
	24,4
	75,6


Source: State Committee of Statistics of Ukraine.
One more weighty complication that is also worth mentioning in the context is the existing evidence that delivering rural primary care in general is more difficult for rural than urban practices. A study conducted in the US has found rural patients to be on average older, poorer and less well educated, and village primary care practitioners - to be seeing more patients per unit of time, practicing in smaller groups and having smaller offices than urban (Harris and Leininger 1993). Also, attracting well-educated physicians to rural areas and retaining them is an issue of global concern, especially since the World Health Organization has implemented its program “Increasing access to health workers in remote and rural areas through improved retention: global policy recommendations”.

Therefore, we see that a number of various consequences may arise of switching from hospital care to primary. The purpose of our research is to contribute to understanding of the Ukrainian case. If locality hospitals are sacrificed in favor of primary care units, is it necessary that village residents face no hindrance in their access to regional hospitals, where more severe cases can be properly addressed. To that end it is crucial to ensure that respective authorities are incorporating every intervention that can increase the total welfare, holding off unnecessary expenditures, yet not moving towards an extreme health care deprivation of the unprotected minorities. That is why it is so important to provide a thorough analysis of how shifts in resource distribution due to the ongoing reform will contribute to public health.

One of the potential barriers existent in Ukraine for rural inhabitants, which we are going to consider further in our paper, is the travel burden, coming from bad or no roads, and getting even worse in winter. In addition, public transportation is limited (Libanova and Kurylo 2007, Motyl 2013). The latter article, harshly enough, claims Ukrainian village roads to be “more of just directions”. Furthermore, according to the Association’s for Safe International Road Travel publication “Road travel report on Ukraine” (ASIRT 2004), “condition and maintenance of urban streets and roads is generally fair”, while, in contrast, “condition and maintenance of rural roads is poor”, and using them in winter can be “extremely treacherous”. Similar problem is characteristic also for rural communities of other countries, making the rural and minority populations incur disproportionate travel barriers. Considering travel burden is especially important in the view of its tangible weight in conceptualizing spatial access to health care (Probst et al. 2007), and of the fact that it constitutes an additional reason due to which eliminating local hospitals may have an especially adverse effect on rural population, posing a hindrance which in some cases is impossible to overcome. 
The question that yet remains is whether the described potential barriers actually translate into deteriorated access to health care facilities. To check this hypothesis, we are making use of an electronic database of Kyiv Oblast Clinical Hospital (further – KOCH). It comprises 4 years of applications of both urban and rural residents from 25 rayons of Kyiv oblast, which fall under coverage of the hospital. Having set several assumptions, which are to be discussed in further parts, we explore the pattern of applications of rural inhabitants to KOCH, leaving urban inhabitants as a control group. As far as travel burden gap is thought to deteriorate in winter (Motyl 2013), we intend to capture the presence of the rural-urban travel burden by a relatively higher drop of applications of rural residents in winter time for comparable conditions than those of the urban. Revealed elasticity of health care demand of village residents to presence of higher travel burden may have important further policy implications. 
Chapter 2
Literature review

With the view of the stated objective, there are two dimensions of previous studies that are worth considering: recent Ukrainian health care advancements and access barriers evaluation in general.

Even taking into account that fragmentary attempts to reform Ukrainian health care system have been taking place since 1997, their scientific coverage is rather scarce. Moreover, most of the relevant articles are focusing on general health care advancements rather than reforming attempts themselves, and the remaining ones deal not exactly with Ukraine, but analyze it in the pool with its other East-European neighbors.

In the paper examining determinants of self- perceived health in Ukraine after the transition (Gilmore et al. 2002), authors use a multi-stage random sampling technique, applied after conducting 1600 interviews employing 125 trained professionals. Later logistic regressions were used to define the odd ratios for less than good levels of self-perceived health. Authors also highlight that an ideal dataset for the purpose would be a high-quality longitudinal investigation. However, conducting such studies in the region faces major methodological challenges, including the uncertainty as to the patterns of social and economic development, various lag phases between exposure to health deteriorating factors and resulting outcomes, and the fact that research on the subject of health inequalities was not common in the former USSR for political reasons, implying there is no baseline data against which the subsequent health care changes could be followed. The paper itself revealed a number of inequalities in self-perceived health, which were most tangible for women against men, and for rural woman against those from urban localities. Two more independent factors which mattered were found to be poor financial status and low control over life. 

One more study, searching to explore regional differences in hospital efficiency (Pilyavsky et al. 2006), defines Ukrainian health care system as severely under-funded, expenditures for health constituting 50% of the level recommended by the WHO. According to the authors, this makes change in the direction of implementing more advanced methods of hospital financing and restructuring the system through introducing wider primary care more difficult. Therefore, they suggest examining the ways to reduce real spending through improved hospital productivity and efficiency. Using the dataset for rayon hospitals of three Ukrainian oblasts, authors used data envelopment analysis in order to provide estimates of hospitals’ technical efficiency. Further, second-stage Tobit regression was evaluated, with number of nurses, physicians and hospital beds as inputs, and medical and surgery admissions as outputs. Results suggest that western oblasts of Ukraine have been demonstrating increasing efficiency, while for eastern regions no similar patterns were observed.  However, due to limited data availability, the authors were not able to control for neither case-mix variations, not a substantial enough number of capital and professional inputs, and they also stress that the analysis would benefit from a broader sample of oblasts.

A paper describing attempts to reform health care systems in the countries of the former Soviet Union (Balabanova et al. 2011) highlights that each of the eight states has been pursuing a different trajectory of health care system alterations. The study has found reduced likelihood to obtain medical care for rural residents, results being significant for every of the eight countries in the sample. Nevertheless, authors do not attribute their results to any specific vectors of reforms, stating it to be not possible with the presence of only two relevant studies executed a decade apart, and therefore defining their article to be primarily descriptive of necessity. 

Second important issue in the literature to be retrospectively considered is the definition and evaluation of access to health care and travel burden. Access to health care as a concept has two specific dimensions, which have been defined as potential and realized (Aday and Andersen 1978). In our paper we will further make use of an assumption of equating actual utilization of health care facilities to access to them, namely – realized access. 

Research papers measuring healthcare access burdens, particularly the differences between rural and urban residents, mostly uncover evidence from developed countries, which is likely the case due to better data availability. 

In a study by Lishner and the colleagues (Lishner et al. 2000), authors are connecting rural residence of a patient to lower probability of visiting an emergency department, leaving open the question of whether it is due to access barriers or better primary care coverage. They however stress that decreased access to hospital facilities on the level of rural localities is very likely to introduce a disparity in use of emergency services between rural and urban patients, as demand for emergent care is similar throughout towns and villages, while low volume of emergency events in rural localities imposes difficulties in maintaining technically sophisticated equipment and providing specialized training for emergency care practitioners.

A paper exploring the effects of race and residence on travel burden with respect to medical care (Probst et al. 2007) utilizes a comprehensive National Household Travel Survey, provided by the US Department of transportation. Two dependent variables were distances travelled to get care and also minutes spent traveling. Having conducted descriptive and multivariate analyses, rural residents were found to travel about eight miles further for care (or six additional minutes), and consistent results were also revealed as to traveling to the workplace. A number of other control characteristics were used, remaining rural residence an important independent risk factor in terms of health care access, inducing travel burden in search for medical care.

Apart from the studies gravitating to mostly descriptive approach, horizontal inequity in the use of health care has been widely explored with the use of hurdle models (Bago d’Uva and Jones 2009, Munoz de Bustillo and Anton 2010). This technique consecutively estimates two separate equations: one of them explaining whether the outcome variable is zero or positive, and the second defining the value of positive counts, therefore distinguishing between two classes of agents – users and non-users of medical services. Another stream of literature contrasts low frequency and high frequency users, arguing that the resulting finite mixture negative binomial models are a better approach (Deb and Holmes 2000, Deb and Trivedi 2002).

A more recent algorithm of measuring healthcare utilization has been developed in a work for the Netherlands (Mayo and Soest 2011). Taking into account that data on utilization of health facilities is often of panel structure and contains multiple zeros, authors are defining a zero-inflated Poisson model with fixed effects to account for multiple social and health-related characteristics, associated with medical demand. For the particular empirical application, micro-level data from the 2004-2006 Survey of Health, Ageing and Retirement in Europe (SHARE) is used. The resulting setup performance is compared to previous models handling with panel count data, to find that accounting for whether the values of independent variables are positive or zero in at least one of the two periods matters for records with a large number of zeros.

In a study for Belgium (Dewulf et al. 2013), Geographical Information System is utilized, which contains information about the location of available physicians. The methods used are cumulative opportunity, floating catchment area methods and physician-to-population ratios, evaluated on the level of small zones with certain radiuses with a median area of 82 km2. Important contribution of the study is showing that providing analysis on different scales and with different methods can produce various results with respect to geographical spread of access to health care. As a consequence, there is a risk of biasedness of financial stimulus’ distribution to localities in seeking of more attainable medical care.

Chapter 3

Data and Methodology

Having set the aim of evaluating the gap in rural-urban travel burden, and having considered the previous literature, we have also formed a vision of a suitable dataset to fit this end. Ideally, it should be a longitudinal study distinguishing between users and non-users of medical care, and comprising the information on mortality and lengths of hospital stay. This would give an opportunity to make wide-scale conclusions not only about the presence of access barriers, but also their costs to the society, consistent with the research on developed countries. However, this kind of data either does not exist for Ukraine, or is not revealed for public consideration. Therefore, the approach to measuring burden on health care utilization developed further is novel out of necessity. 
The dataset we use for further calculations, Med Control system records, is a product of EU funded project “Support to secondary health care reform in Ukraine”. It is one of the pilot projects of introducing electronic records systems in large-scale public hospitals of the country. Conducting a survey of whether it is possible to use the Med Control data for research purposes at 2 regional hospitals and 4 large public special care institutions, we got a 16.67% response rate. Namely, only administration of Kyiv oblast clinical hospital agreed to supply us with the exhaustive and complete dataset. Its jurisdiction falls upon 25 districts comprising Kyiv oblast, excluding the city of Kyiv itself.
We consider the data for Kyiv oblast representative for the rest of the country as well (or at least not biased in the direction of higher barriers), as it is a central region, while health care barriers tend to deteriorate with moving from central regions to those situated further from capitals into the periphery (Probst et al. 2007). With the view of the above, the results we eventually get can be considered the lower bound of the burden present countrywide. 
Although potentially the Med Control system should keep records of such important indicators as mortality rates, length of hospital stays and diagnoses consistent with ICD-10, these columns are not currently tracked, which puts limitations on the amount of conclusions to be made. The three relevant dimensions a dataset contains are urgency versus non-urgency of the disease (division is made basing on applications through ambulance service opposed to all others), patients’ place of residence (defines rural or urban inhabitance and rayon affiliation) and date of application. Additionally, there is information on date of birth and gender.
In view of the above, we are unfortunately constrained with a very limited dataset available to construct the inference of interest. On the other hand, evaluation of the reform ex post would bring more of the abstract scientific expertise than practical policy implications. Therefore, we face a trade-off between exhaustiveness of the analysis and its timeliness, choosing in favor of the latter. 
The final micro-level dataset includes 81 648 patients’ observations, general summary statistics for which is reflected in Table 3. To construct the dependent variable of interest, we will further aggregate this information onto the level of monthly applications per each of the 25 districts of Kyiv oblast. However, in order to facilitate the understanding of the nature of the data, we first provide descriptive statistics on individual level. 
From Table 3 it can be seen that applications are distributed more or less equally throughout the years, having higher density in 2008 and 2011. For rural inhabitants, urgent applications constitute about one quarter of total amount, while for the urban – 18.8%. Average age of the patients gravitates towards 45 years, the range including both young and elderly patients.
Table 3. Descriptive statistics (patient-level observations)
	Variable
	Rural patients
	Urban patients

	Coverage zone
	657200 (38.9% of total)
	1064800 (61.1% of total

	Among patients
	38291 (46.9% of total)
	43 351 (53.1% of total)

	% urgent applications
	25.7
	18.8

	% males  
	54.1
	51.6

	average age, years
	46.26
	45.59

	minimum age, years
	0.01
	0.01

	maximum age, years
	111
	108

	% in 2008
	26.5
	25.3

	% in 2009
	23.7
	23.5

	% in 2010
	23.6
	24.3

	% in 2011
	26.2
	27.0


Below on figures 1 and 2 we can see the monthly averages of amounts of applications for urgent and non-urgent conditions separately. Visually there is a lowest level of applying for both rural and urban inhabitants for the three months of winter in case of urgent applications, and relatively low levels for non-urgent. However, it is to be further explored if the patterns stay unchanged controlling for other factors as well.
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Figure 1. Average monthly applications 2008-2011 (urgent conditions)
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Figure 2. Average monthly applications 2008 – 2011 (non-urgent conditions)
Transforming the patient-level observations onto the level of 25 rayons, and having the data for 48 month in total, we arrived at 1200 (25 rayons * 48 months) observations of an aggregated type, for both types of residents. Descriptive statistics for the final dataset of interest can be found in Table 4.
Table 4. Descriptive statistics (rayon-level observations)

	Variable
	Rural patients
	Urban patients

	 
	Mean
	St. dev
	Min
	Max
	Mean
	St. dev
	Min
	Max

	Number of patients per month
	31.65
	22.56
	5
	154
	36.39
	27.41
	0
	132

	Share of non-urgent applications
	0.77
	0.11
	0.3
	1
	0.82
	0.12
	0
	1

	Share of males
	0.54
	0.11
	0.17
	1
	0.52
	0.14
	0
	1

	Average age of patients in month
	46.00
	4.65
	3.52
	65.33
	44.79
	3.37
	28.23
	57.39


In the resulting specifications, two groups of patients are being explored – rural and urban residents, imposing the assumption of homogeneity of both groups in terms of seasonal health care demand variations. Both cohorts inhabit the same geographic areas, therefore having similar traveling time to the target oblast hospital if we consider distance alone. Other unobserved access issues, the influence of which we aim to reveal, would constitute precisely the barriers associated with rural residence status. Having this in mind, we can use urban inhabitants of the same region as a control group, to separate the rural status effect on the level of hospital applications from other unobservable characteristics.
Second assumption to be made is introduced in order to construct a binary variable “winter”, equating it to months of December through February, which is a standard convention for the stream of winter deprivation literature dealing with this latitude (Lawlor 1999, Howieson and Hogan 2005). 
Third assumption lies in equating health care utilization to a measure of revealed access, which was previously discussed in the literature review.
Our approach makes use of the multivariate analyses following the fixed effects methodology, which helps to control for time-constant unobserved heterogeneity, limiting the analyses to effects that vary over time. All of the models from each of the three specifications follow a general difference-in-difference setup, therefore enabling to separate the amounts of variously-produced effects. The coefficient next to the interaction terms in the equations is called the “average treatment effect”, as it measures the effect of a factor or policy on the average outcome of the dependent variable (Wooldridge 2009). 
	The first specification we used is aimed at verifying if the independent variables we consider have explanatory power over flow of patients from rayons. We therefore regress the dependent variable of patients per rayon per month on the three double combinations of the explanatory variables available, and one triple. The four resulting models are reflected in the equations (1) through (4).

Ln_patients=α0+α1*winter+α2*sh_village+α3*sh_village*winter+α4*y2009+α5*y2010+α6*y2011+ ai +ε
	(1)

	Ln_patients=α0+α1*winter+α2*sh_nurgent+α3*sh_nurgent*winter+α4*y2009+α5*y2010+ α6*y2011+ ai +ε
	(2)

	Ln_patients=α0+α1*sh_urgent+α2*sh_village+α3*sh_urgent*sh_village+α4*y2009+α5*y2010+ α6*y2011+ ai +ε
	(3)

	Ln_patients = α0+α1*winter+ α2*sh_village+ α3*sh_nurgent+ α4*sh_village*winter+α5*sh_nurgent*winter+α6*sh_nurgent*sh_village+  α7*winter*sh_village*sh_nurgent+α8*y2009+α9*y2010+ α10*y2011+ ai +ε
· Ln_patients  – log of the number of patients accepted per month from a rayon

· winter – dummy variable if the observation corresponds to winter period (1 if yes)
· sh_village – share of rural inhabitants in total applications per rayon per month

· sh_nurgent – share of non-urgent conditions in total applications per rayon per months 
· sh_village*winter – interaction term uniting the two conditions 

· sh_nurgent*winter – interaction term uniting the two conditions

· sh_nurgent*sh_village – interaction term uniting the two conditions

· sh_nurgent*sh_village*winter – triple interaction uniting the three vectors
· y200n – dummy for a respective year

· ai – rayon fixed effect, controls for time-constant unobserved heterogeneity
· ε   - stochastic error term

	(4)


With the second specification, we use a control group of urban residents versus rural, the group of interest, to define the patterns of hospital utilization in terms of seasonality and type of applications separately. Equation 5 illustrates the approach, and it is to be estimated twice - for rural and urban residents.

	Ln_patients=α0+α1*winter+α2*ln_shnurgent+α3*ln_sh_nurgent*winter+α4*y2009+α5*y2010+ α6*y2011+ ai +ε  

	(5)


· ln_patients  – log of the number of patients accepted per month from a rayon

· winter – dummy variable for application in winter period (1 if yes)

· ln_shnurgent – log of share of non-urgent applications per rayon per month

· ln_sh_nurgent*winter – interaction term uniting the two conditions above

· y200n – dummy for a respective year

· ai – rayon fixed effect, controls for time-constant unobserved heterogeneity

· ε   - stochastic error term
Third specification follows the framework below, and is evaluated for four separate classes of patients: rural urgent, rural non-urgent, urban urgent, urban non-urgent. Including distance into equations enables us to liquidate the possible sources of endogeneity, the presence of which we are unable to eliminate in other way due to data limitations. The estimate of distance we use is defined for each rayon with the help of Google maps service, weighting a vector of distances from the rayon localities to the hospital of interest on the number of each localities population, taken from the data of the comprehensive population census of 2001.
	Ln_patients=α0+α1*winter+α3*distance*winter+α4*y2009+α5*y2010+ α6*y2011+ ai +ε  
	(6)


· Ln_patients  – log of the number of patients accepted per month from a rayon
· winter – dummy variable for application in winter period (1 if yes)
· distance*winter – interaction term uniting the two conditions above
· y200n – dummy for a respective year
· ai – rayon fixed effect, controls for time-constant unobserved heterogeneity
· ε   - stochastic error term
For each of the specifications and its forms we additionally run a Hausman test, which checks the plausibility of having fixed effects present against random effects.
Chapter 4

EMPIRICAL REsults

In order to evaluate the aggravation of the travel burden gap in winter, connected to rural status of the patient, we intend to discuss three empirical specifications which our dataset enables to construct.
First specification gives a general idea of the vectors of effects in the data we consider, and also enables to make the conclusion of whether the three major dimensions of independent variables that are available have actual explanatory power. From this first specification we can state that both within and between R2s are reasonably high, which speaks in favor of a positive conclusion. From the coefficients significant in the models (1) through (4), we can further suspect relative prevalence of non-urgent applications, which however suffers a decrease in winter period. 
Second model is estimated separately for the two cohorts of patients: we first execute the estimations for the sample of village inhabitants, and then for the control group, in order to test the hypothesis that there is additional travel burden for rural residents in winter. As far as it was earlier impossible to verify from the outputs of specification 1 the exact source of change in share of rural applications, this problem is resolved in specification 2.
When decomposing the general results into two parts, based on the locality status, we find the estimates to be significant just for the village-residing patients of the considered hospital, not for the urban (see Table 6). 

Table 5.Application patterns 2008-2011 (specification 1)
	Dep.variable: ln of number of patients
	Model 1
	Model 2
	Model 3
	Model 4

	winter
	-0.088** (0.039)
	0.403***  (0.118)
	 
	-0.104  (0.371)

	share of villagers
	0.022 (0.080)
	 
	-0.417  (0.289)
	-0.399 (0.317)

	share of non-urgent applications
	 
	0.459*** (0.083)
	-0.094 (0.213)
	0.123   (0.243)

	Double interaction terms:
	 
	 
	 
	 

	share of villagers * winter
	0.091 (0.073)
	 
	 
	0.862 (0.611)

	share of non-urgent applications * winter
	 
	-0.564***  (0.145)
	 
	0.039  (0.453)

	share of villagers* non-urgent applications
	 
	 
	0.567*  (0.344)
	0.565  (0.385)

	Triple interaction term:
	 
	 
	 
	 

	share of non-urgent applications * share of villagers * winter
	 
	 
	 
	-1.023  (0.751)

	year 2009
	-0.103***  (0.015)
	-0.095*** (0.015)
	-0.097***  (0.015)
	-0.096*** (0.015)

	year 2010
	-0.097***  (0.015)
	-0.098***  (0.015)
	-0.097***  (0.015)
	-0.096***  (0.015)

	year 2011
	0.011  (0.015)
	0.015  (0.015)
	0.013  (0.015)
	0.016  (0.015)

	cons
	4.075*** (0.042)
	3.724***  (0.067)
	4.132***  (0.178)
	3.966*** (0.199)

	R2 within
	0.09
	0.11
	0.09
	0.11

	R2 between
	0.38
	0.06
	0.18
	0.30

	Number of obs.
	1200
	1200
	1200
	1200


From the fixed effects regression output produced on the basis of rural sample the following can be concluded: amount of urgent applications is lower for village inhabitants in the months December through February (9,4% drop), and additionally, 1% higher share of non-urgent applications in winter in particular rayon decreases the number of patients by 0,23%.

Table 6. Application patterns 2008-2011(specification 2)
	Dep.variable: ln of number of patients
	Village applications
	Urban applications

	constant
	3.385***              (0.022)
	3.342***          (0.022)

	winter
	-0.094***           (0.033)
	-0.041              (0.032)

	log of share of non-urgent applications
	0.165***             (0.059)
	0.035               (0.073)

	log of share of non-urgent applications in winter
	-0.230**             (0.115)
	0.045                (0.150)

	year 2009
	-0.100***            (0.020)
	-0.117***        (0.022)

	year 2010
	-0.113***           (0.020)
	-0.084***          (0.022)

	year 2011
	0.018                 (0.020)
	0.014               (0.022)

	Observations
	1200
	1200

	R2 within
	0.0632
	0.0501

	R2 between
	0.2167
	0.4395

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


In an extended version (see Table 7), adding more controls does not contribute much to the whole picture (coefficients for both average age and gender are insignificant), except for an additional 8.3% increase in applications in winter in case if the rayon is not sharing borders with Kyiv, where the hospital is situated.
Table 7. Application patterns 2008-2011 (specification 2, additional controls) 
	Dep.variable: ln of number of patients
	Village applications
	Urban applications 

	constant
	3.354***              (0.228))
	3.116***          (0.428)

	winter
	-0.168***           (0.048)
	-0.033              (0.049)

	log of share of non-urgent applications
	0.186***             (0.060)
	0.047               (0.073)

	log of share of non-urgent applications in winter
	-0.285**             (0.117)
	0.035                (0.151)

	year 2009
	-0.099***            (0.020)
	-0.119***        (0.021)

	year 2010
	-0.110***           (0.020)
	-0.090***          (0.021)

	year 2011
	0.020                 (0.020)
	0.012               (0.021)

	log of share of males
	0.058               (0.036)
	-0.073**       (0.033)

	log of average age
	0.019            (0.060)
	0.056            (0.113)

	applications from non-neighbouring rayons in winter
	0.084**           (0.039)
	-0.021          (0.041)

	Observations
	1200
	1200

	R2 within
	0.0686
	0.0603

	R2 between
	0.4484
	0.1848

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


However, taking into account that the concept of neighboring rayon is a very approximate measurement of distance, we further check this result in the third specification
The third model we are making use of (revealed in Table 8 and Table 9) serves to clear up previous calculations from possible endogeneity, resulting from explanatory variables expressed in shares of the total number of patients, and further explores the influence of winter on the amount of applications by rural patients. 
Table 8. Application patterns 2008-2011 (specification 3, rural residents)
	 
	Village patients

	Dep.variable: ln of number of patients
	Total
	Urgent
	Nonurgent

	winter
	-0.135*** (0.041)
	-0.293***  (0.088)
	-0.083*   (0.048)

	wint_distance
	0.0011*** (0.0004)
	0.0008  (0.0009)
	0.0012** (0.0005)

	year 2009
	-0.102*** (0.020)
	0.035      (0.042)
	-0.136***   (0.023)

	year 2010
	-0.112*** (0.020)
	-0.157***  (0.042)
	-0.099*** (0.023)

	year 2011
	0.014      (0.020)
	0.128*** (0.042)
	-0.009     (0.023)

	cons
	3.338*** (0.015)
	1.815***  (0.031)
	3.057*** (0.017)

	R2 within
	0.06
	0.07
	0.05

	R2 between
	0.51
	0.56
	0.48

	Number of obs.
	1200
	1200
	1200


It also comprises a variable of distance, measured for each rayon as a weighted by population average of all its inhabited localities’ distances to the target hospital. For that end, we used the Google maps service, and data from the 2001 comprehensive population census.
Table 9. Application patterns 2008-2011 (specification 3, urban residents)

	 
	Urban patients

	Dep.variable: ln of number of patients
	Total 
	Urgent
	Nonurgent

	winter
	-0.065     (0.046)
	-0.284***  (0.085)
	-0.026     (0.049)

	wint_distance
	0.0003   (0.0005)
	0.0008  (0.0009)
	0.0002  (0.0005)

	year 2009
	-0.121*** (0.022)
	0.022      (0.042)
	-0.144*** (0.024)

	year 2010
	-0.087***  (0.022)
	-0.087**  (0.042)
	-0.089*** (0.024)

	year 2011
	0.005      (0.022)
	0.007      (0.042)
	0.017      (0.024)

	cons
	3.317*** (0.016)
	1.692***  (0.031)
	3.133*** (0.018)

	R2 within
	0.05
	0.04
	0.05

	R2 between
	0.58
	0.61
	0.63

	Number of obs.
	1200
	1200
	1200


Comparing outputs for rural and urban patients, we find a significant drop for both cohorts in winter in the case of urgent applications, which is, however, not influenced by the distance from a hospital. Considering non-urgent conditions, the picture for villagers is different from that for urban inhabitants. For the letter we find no significant effects, while villagers experience an eight percent drop in non-urgent applications, valid for the 90% confidence interval. Also, results imply the amount of applications for non-urgent conditions in winter to increase with increasing distance to a hospital. Even taking into account the assumption that the travel barrier gap is connected uniquely to rural status of the patient, positive and significant at 95% coefficient next to the winter distance for village inhabitants may at first seem counterintuitive. However, apart from the data anomalies explanation, there may be one more reason speaking in its favor. It lies in the connection of distance travelled to a hospital and severity of disease, the topic developed in a number of articles, in particular, Welsh et al. (1993). Such being the case, it is possible that extremely severe diseases aggravating in winter, for each no barrier concept is applicable, influence the interaction coefficient in regression for villagers. Controlling for the diagnosis mix would most probably reveal this concern.
In addition, we incorporate formal statistical tools, namely – Mean Comparison (MC) t-test to check the hypothesis that means of regression estimates for rural and urban patients are equal. Table 10 reports the p-values of the respective estimations.
Thus, providing additional test for whether the regression coefficients of interest are different from each other rather than from zero, we cannot reject the Ho of equal means at 5% significance level for any of them. This implies that relative statistical power of the coefficients previously revealed to be significant is not strong.
Table 10. MC tests of coefficients for rural patients versus urban
	Specification 2
	 
	 
	 

	H0: mean(ln_share_nurg_winter rural = ln_share_nurg_winter urban)

	p-value
	0.287
	 

	H0: mean(winter rural = winter urban)

	p-value
	0.274
	 

	Specification 3 (urgent conditions)
	 

	H0: mean(winter rural = winter urban)

	p-value
	0.937
	 

	H0: mean(winter distance  rural = winter distance urban)

	p-value
	0.988
	 

	Specification 3 (non-urgent conditions)
	 

	H0: mean(winter rural = winter urban)

	p-value
	0.239
	 

	H0: mean(winter distance  rural = winter distance urban)

	p-value
	0.082
	 


Chapter 5

discussion and conclusions

On the global scale, market-based health reforms have been recently unfolding in both developed and developing countries. For the latter group, it was often the case that international donor organizations imposed (or “strongly advised”) the reforms as well as their design as a provision of providing further financial aid. The reforms packages proposed to various countries in the past have been designed on a fairly similar scheme, be it Bolivia, Russia or Uganda (Okuonzi 2004). These reforms often not only failed to produce a favorable effect on health care systems and overall health status of the population, but are claimed among many researchers to be key reasons standing behind their aggravation (Brownbridge 2004, Uganda AIDS Commission 2004).
In our study, we have been attempting to evaluate some implications of Ukrainian health care system reforming efforts, which are being carried out in accordance with recommendations of the World Bank and the World Health Organization, both of institutions defining it as crucial for future positive advancements. Nevertheless, it is yet unclear if the proposed reform vectors are actually well tailored to fit Ukraine.
Attribution of cause and effect in reforming health care systems is none of an easy thing, which can be eloquently illustrated by the case of Uganda, already mentioned above. Western officials’ reports on the reform advancements have portrayed rather a shiny picture. However, their unawareness of local realities more often than not obscured the actual state of affairs. Out of the six target aspects of performance – access, quality, equity, efficiency, sustainability and health status, three showed explicit deterioration, and for the remaining three there was mixed evidence. In particular, poorer part of the population became worse-off (Government of Uganda 2004), technical quality of health care decreased to 30% or less, and reliance on external aid was further growing. Talking about specific measures, in 1993 as a provision of getting a loan from the World Bank user fees were introduced in hospitals of the country. According to design of the plan, the fees were expected to generate funds, promote their efficient use and assure quality and equity of health care services. However, financial resources generated as a result of the intervention covered less than 5% of expenditures in most hospitals, while medical services take-up experienced a dramatic drop. The failure of user fees introduction policy was later proved in a comprehensive study published in 2004 (Deininger and Mpuga 2004). Likewise, ceiling on health care expenditures was set without accounting for population growth, which resulted into severe hospital budget deficits.
Bearing in mind all of the above and in the face of an ongoing reform, we tried to evaluate one of its possible unintended negative outcomes. Namely - deepening the travel burden in access to health care for rural residents as a result of substituting local hospital facilities with primary care units. 

After separating patients into two cohorts and estimating fixed effects regressions on rayon-aggregated data for Kyiv oblast inhabitants, for rural residents we have found that access to oblast level hospital is elastic with respect to severe weather conditions, possibly translated into higher travel costs. Harsh weather causes fewer applications from villagers, the effect being most pronounced for non-urgent conditions. This may imply postponed treatment, which can be in turn potentially translated into higher mortality or extension of number of hospital days required to address the previously neglected cases of disease. For the control group of urban inhabitants, similar pattern is not observed, which implies a revealed disparity in health care access. In terms of the ongoing health care reform, this may mean that further contraction in the system of local hospital facilities may widen the already existing gap between rural and urban residents, therefore increasing the level of rural healthcare deprivation, especially in terms of severe health conditions which can only be addressed in hospitals. However, the robustness of the result is not of a high level, due to the mean-comparison tests, and so executing research with more extensive datasets is crucial.
It is yet an open question, whether increased quality of health services due to better primary health care coverage overweighs the potential disparities, thus keeping the total welfare higher, or it happens the other way round. The KOCH Med Control system in the way it is currently maintained does not contain any information about length of stay and mortality, thus putting a tangible constraint on analysis performed, remaining evaluation of incurred losses a topic for future research. In general, a good-quality longitudinal study is needed to clarify the underlying patterns and make more solid conclusions. Also, potential analysis of the cost-access trade-off would gain from quantifying the social and financial capital losses caused by deferred or unperformed treatment. Likewise, it is worth verifying the actual amount of the positive effect of introducing wider primary care coverage, if any. 
In conclusion, we would like to stress that whatever are the existent limitations of Ukrainian data required to evaluate current and potential health care interventions, it is highly beneficial to make further attempts into exploring and therefore rationalizing multiple vectors of the Ukrainian health care reform, until the discussion is timely and has its fair potential to add up to ongoing policy.
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