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EXECUTIVE SUMMARY 

Ukraine has one of the highest rates of multi-drug resistant (MDR) tuberculosis (TB) in the world. In 

2016, 27 percent of new TB cases and 47 percent of previously treated cases were drug resistant (DR). 

Despite World Health Organization (WHO) recommendations supporting full outpatient treatment for 

most TB cases, and literature linking excessive hospitalization with development of MDR, the vast 

majority of TB cases in Ukraine are treated as inpatients through the vast network of TB hospitals. As of 

2016, Ukraine maintained 14,548 TB-specialized hospital beds, representing approximately 10 percent of 

the country’s total hospital beds.  

The country currently uses an input-based provider payment system, which encourages hospitalization. 

To help address this issue, in 2015 Ukraine began exploring strategic purchasing approaches for TB 

hospitals.  

The Health Finance and Governance Project (HFG), funded by the United States Agency for 

International Development-funded (USAID), worked closely with national and regional partners to 

develop strategic purchasing approaches for TB hospitals in the country and introduce operating 

systems for strategic purchasing for TB hospitals. The key operating systems include a cost accounting 

system; discharged patient system; hospital performance monitoring system; and simulation module for 

hospital optimization.  

HFG developed online tools for each system and provided training and mentoring to participating health 

departments and hospital staff on using each system. In sum, all 28 TB hospitals across HFG’s pilot 

regions of Poltava oblast, Odesa oblast, Lviv oblast, and Kyiv City completed a cost accounting analysis 

for 2015–16. Each participating hospital uploaded discharged patient data for every patient hospitalized 

since 2015, totaling over 34,000 cases to date.  

Using data from both the cost accounting and discharged patient systems, HFG worked in concert with 

country partners to develop a Hospital Performance Monitoring System to analyze TB hospital 

performance, with the objective of supporting TB decision-makers in making evidence-based decisions 

on TB hospital optimization. The system provides data analysis across three blocks: oblast/city level; TB 

hospital level; and cross-regional level. Health departments and hospitals use it to see information across 

nine types of indicators, including hospitalization structure by International Classification of Disease 

(ICD)-10 diagnosis; average length of stay (ALOS); admission structure by diagnostic method and drug 

sensitivity category; cost by type of case; and provider productivity. HFG also designed a simulation 

module for TB hospital optimization to enable health departments and hospitals to model changes in 

types of patients, length of stay, or other variables, and see the resulting impact on bed use and cost. 

HFG also contributed to the policy dialogue and case-based system design to support introduction of 

the new payment systems for TB hospitals on the national level. The systems will be piloted beginning in 

2019. 

As HFG comes to a close, the four operational systems are institutionalized in the four pilot regions and 

the framework is in place to support national rollout. Continued support by regional, country, and 

international stakeholders for strategic purchasing will be key to improving resource use and achieving 

substantive improvements in TB outcomes moving forward. 
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1. INTRODUCTION 

In 2015, HFG began working in Ukraine to introduce 

strategic purchasing approaches for the TB hospital system. 

The strategic purchasing was intended to support the country 

in its efforts to move toward more-efficient and more-

effective TB care. Successful modeling of the approach was 

also envisioned as critical in helping the country prepare for 

implementation of new health financing approaches for the 

entire health system.  

After the first year of TB strategic purchasing work, the 

Ministry of Health (MOH) and partner oblasts requested that 

HFG expand its work to support similar approaches for the 

general hospital system. As HFG continued its work for TB 

hospitals, the project also introduced cost accounting, a 

discharged patient database, a hospital performance 

monitoring system, and a simulation module for general 

hospitals in Poltava, Lviv, and Odesa oblasts. Additionally, HFG provided technical assistance to the 

newly established National Health Service of Ukraine (NHSU) to prepare it for its role as a strategic 

purchaser, and to support development of a case-based payment system and implementation for the 

system for general hospitals. The strategic purchasing approaches developed for the TB hospital sector 

informed much of this broader work. 

This technical brief focuses on the development, implementation, and use of the TB strategic purchasing 

approaches for the TB hospital system.  

1.1 Epidemiological Overview 
Ukraine ranks amongst the highest MDR TB burden countries in the world (Stop TB Partnership 2018). 

Ukraine has a TB incidence of 84 per 100,000 population (WHO 2018). In 2016, 27 percent of Ukraine’s 

new TB cases and 47 percent of previously treated cases were DR (WHO 2018).  

In total in 2016, 34,088 cases of TB were identified. New and relapse cases accounted for 29,052. 

Of these, 91 percent were pulmonary cases; 69 percent of the pulmonary cases were bacteriologically 

confirmed (WHO 2018). The TB treatment coverage rate is estimated at 75 percent, meaning that 

three-quarters of those with TB begin treatment (WHO 2018). Ninety-seven percent of TB patients 

know their HIV status; of those who know their status, 21 percent are HIV-positive (WHO 2018).  

The TB mortality rate has been declining since 2005, and in 2016 stood at 9.5 per 100,000 population 

(WHO 2018). The TB mortality rate for those with both HIV and TB in 2016 was 4.6 (WHO 2018). 

Over the same time period, TB incidence has been decreasing, though incidence of TB-HIV coinfection 

Ukraine at a Glance 

Population: 44.8 million  

GDP: 112.9 US$ billion 

GDP per capita: 2,522 US$ 

Life expectancy at birth: 71.2 years 

Total health spending as percentage 

of GDP: 7.6 percent 

Government health spending as 

percentage of GDP: 4.1 percent 

World Bank Data, 2017 
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has increased.1 The treatment success rate for new and relapse cases registered in 2015 was 75 percent 

(WHO 2018). 

1.2 Service Delivery System 
Ukraine’s national TB budget (2017) is $57 million. Seventy-one percent of this budget is funded from 

domestic sources; 16 percent from international sources; and 13 percent is unfunded. As of 2016, 

Ukraine has 14,548 TB-specialized hospital beds, down from 23,500 in 2011 (Public Health Center of the 

MOH of Ukraine 2017).  

WHO has emphasized the importance of ambulatory treatment of patients with drug sensitive (DS) TB 

for many years, citing equivalent clinical outcomes when compared to inpatient treatment and a more 

patient-friendly approach at the outpatient level. Only recently, however, has more emphasis been given 

to the potential dangers of hospitalization and its probable contribution to the MDR epidemic in the 

countries of Eastern Europe and Central Asia, where average lengths of stay are long and infection 

control measures in aging TB hospitals almost universally inadequate.  

Since the acceptance of the Directly Observed Treatment, Short Course strategy in the early 2000s, TB 

care has partially shifted to the primary health care (PHC) level. Patients generally begin treatment in the 

hospital and continue treatment at a PHC facility after discharge. While Ukraine’s clinical protocols 

allow fully outpatient treatment, and many TB decision-makers in the country understand that change is 

necessary, most TB patients in the country continue to be hospitalized for many months. In the HFG 

pilot regions, an average of 79 percent of newly diagnosed TB patients were treated initially as inpatients 

in 2016, ranging from 67 percent in Kyiv City to 100 percent in Poltava.2  

The TB service delivery system in Ukraine is characterized by an excessive network of TB-specialized 

hospitals, with nearly 10 percent of the total hospital bed capacity in the country concentrated in 

standalone TB facilities. The average length of patients’ stays at TB hospitals, even with DS TB, exceeds 

100 days. The provider payment system is one factor that contributes to the maintenance of the bloated 

TB hospital system and encourages over-hospitalization. 

To address these issues, Ukraine began exploring strategic purchasing for TB services. 

 

                                                      

 

1 TB incidence has been decreasing in all oblasts in the country, with the exception of Odesa, which has seen a spike in 

prevalence since 2013. This spike is generally attributed to the high HIV-TB coinfection rates.  
2 Admission rates were calculated by dividing the number of TB hospital admissions (excluding readmissions and non-TB cases) 

by the total number of TB cases notified in the region. It should be noted that when calculated this way, the admission rate 

for Poltava oblast comes out to 104 percent, indicating a potential issue in the data, perhaps from coding of readmitted or 

non-TB cases, and requires further investigation. 
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2. STRATEGIC PURCHASING 

Strategic purchasing can be a powerful tool to improve the efficiency and effectiveness of health services, 

but it has not generally been part of the global TB toolkit. This section describes the key elements of 

strategic purchasing and explains the importance of strategic purchasing for improving TB services, 

particularly for Ukraine’s post-Soviet health system. 

2.1 From Passive to Strategic Purchasing 
The WHO defines purchasing as “the allocation of pooled funds to providers that deliver health care 

goods and services to the covered population, as per the defined benefit package.” Rethinking 

purchasing is particularly important in Eastern Europe and Central Asia due to the Soviet legacies of 

universal health care and expensive hospital-based health systems, combined with the reality of limited 

health budgets following the collapse of the Soviet Union.  

As defined by the WHO, strategic purchasing is “active, evidence-based engagement in defining the 

service-mix and volume, and selecting the provider-mix in order to maximize societal objectives.” In 

other words, the strategic purchaser should use evidence-based information and analytical systems to 

decide what to buy, from whom to buy, and how to buy.  

Strong information management systems are critical for strategic purchasing. In fact, 

strategic purchasing is impossible without high-quality information, because purchasers need to have a 

clear sense of what they are buying and from whom. This information feeds into the data analytics 

required for strategic purchasing design and implementation. 

Data analytics are essential throughout the lifecycle of strategic purchasing design and 

implementation. Data analytics for strategic purchasing begin with an analysis of the current situation 

to understand what services are currently being purchased, whether the right service mix is being 

delivered, whether any efficiency or quality concerns exist, and what elements of the health system are 

the cost drivers. The results of this analysis then feed into payment system design or refinement of the 

payment system. A simulation analysis can then help decision-makers determine whether the proposed 

payment system can indeed achieve the desired impact. Once the payment system has been 

implemented, ongoing monitoring is needed to ensure that the system is continuing to achieve the 

desired impact and to inform potential adjustments.  

Through these deliberate decisions, the purchaser can manage overall costs in the system, create 

intentional incentives, contract with providers selectively, set price and quality standards, and stimulate 

quality improvement.  

Implementation of effective strategic health purchasing requires four interlinking factors: institutional 

structures, roles and responsibilities; operational systems; capacity; and an enabling policy and regulatory 

environment. These factors are summarized in the figure below.  
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Figure 1: Strategic Purchasing Implementation Factors 

 
Source: Unleashing the Potential of Strategic Purchasing (HFG Series: Advances in Health Finance & Governance). 

HFG’s work in Ukraine has focused primary on the operational systems required for strategic 

purchasing and on development of the capacity of country and oblast partners to implement and use 

these systems.  

2.2 Strategic Purchasing of TB Services 
The goal of strategic purchasing of TB services is 

to better link limited resources to priority services 

for better health outcomes for patients. This focus 

on the patient is a helpful reminder for decision-

makers navigating the potential tension between 

clinical and purchasing outlooks. Strategic 

purchasing is not about cutting back on spending 

to save money at the cost of patient care. It is 

about using resources in the most effective way to 

achieve the best results (health outcomes) for patients. 

As of 2018, Ukrainian hospitals are still paid based on inputs, with line items such as food, staff salaries, 

and utilities. Hospital budgets are formed based on historical bed-occupancy levels. As a result, hospitals 

are not paid for the specific services they provide.  

Ukraine introduced capitated payment for PHC in mid-2018, and will fully scale up in 2019. While most 

TB patients receive some of their TB care in outpatient facilities, there may still be a misalignment 

between the large and growing role of PHC in TB care and the actual provider payment mechanisms for 

PHC.  

“Remember, if one patient is in the hospital who 

doesn’t really need to be there, he’s pulling 

resources away from the patient in the next bed, 

who does need to be there.” 

— Alla Bredikhina, Head of Finance & Economic 

Unit, Poltava Oblast Health Department 
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2.3 The Path to Strategic Purchasing in Ukraine 
In 2017, Ukraine codified into law an intensive program of health reforms, including restructuring of the 

health financing system and introduction of strategic purchasing. In mid-2018, the country established 

the NHSU, which will take on the role of single payer and strategic purchaser for health care in the 

country. The NHSU began paying for PHC using a capitated rate in August 2018, and will begin paying 

for hospital care using case-based payment on a pilot basis in 2019, with countrywide rollout planned for 

2020.  

Over the past several years, Ukraine has been preparing for the introduction of single payer and 

strategic health purchaser and working on establishment of institutional structures, roles, and 

responsibilities, and the design of operational systems to support purchasing functions. The WHO, 

World Bank, USAID, and other donors have provided technical assistance in these areas.  

HFG worked in concert with the MOH and the health departments of Poltava, Odesa, and Lviv oblasts 

and Kyiv City to introduce new tools and systems to empower TB decision-makers to better 

understand the effectiveness and efficiency of the TB hospital system and to allow them to make 

strategic management and purchasing decisions. Working with local partners, HFG developed and 

implemented four key operational systems to support strategic decisions for the TB hospital system.  

Through implementation of these operational systems, HFG and implementing partners have 

demonstrated that strategic purchasing approaches can be used successfully to improve the effectiveness 

and efficiency of TB services even before a new payment system is introduced, with managers making 

changes to improve efficiency based on data analytics and identification of service delivery challenges and 

objectives.  
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3. DATA ANALYTICS FOR STRATEGIC PURCHASING IN TB 

The following sections of this brief present the key operational systems that HFG developed and 

implemented to support strategic decision-making for TB stakeholders and providers in Ukraine. These 

operating systems support data analytics for decision-making. We present each system, explain the basic 

process and specificities of design and implementation, and provide some key examples of the data 

analytics produced from the system.  

These key operational systems and their status as of September 2018 include the following: 

1. HFG helped the MOH develop a unified Cost Accounting System, including methodology, 

framework, and electronic tools for data collection and analysis. All 28 TB hospitals in HFG pilot 

regions completed cost accounting analysis for 2015 and 2016. 

2. HFG supported TB providers and oblast health authorities in establishing an electronic 

Discharged Patient System based on existing reporting forms. This database is an electronic 

compendium of the Form 066, which has traditionally been completed in paper copy for every 

patient upon hospital discharge. The data entry instruments at the provider level and the 

discharged patients’ database at the oblast level are fully functioning and contain information on 

over 34,000 patients discharged from TB hospitals in HFG pilot regions since 2015. 

3. Using data from both the cost accounting and discharged patient systems, HFG developed a 

Hospital Performance Monitoring System to analyze TB hospital performance.  

4. HFG designed a Simulation Module for TB Hospital Optimization, which is integrated 

into the Hospital Performance Monitoring System and enables health departments and hospitals 

to model changes in types of patients, length of stay, or other variables and see the resulting 

impact on bed use and cost. 

3.1 Cost Accounting System 
Cost accounting systems play an important role in building effective health care financing systems, and 

thus in contributing to universal access to essential public health services. Cost accounting analysis is 

used in a wide variety of tasks including planning and budgeting, setting base rates for provider payment 

systems, and internal management.  

Several methodologies are accepted for cost accounting. The selection of a preferred methodology 

depends on the information available, health policy objectives, and other factors. It is essential that a 

standard approach and unified data formats be used in all health care organizations involved in a single 

costing exercise. This allows correct aggregation of data and comparison of results.  

In Ukraine, HFG helped the MOH standardize and unify its approaches to cost accounting. Based on 

discussion with local and international experts, HFG proposed the widely used standard top-down 

(step-down) cost allocation method as the basis of the country’s cost accounting system.  

The step-down cost allocation method is a process of economic calculation that allows allocation of all 

hospital costs, both direct and indirect, from “higher” administrative and clinical support departments 

(cost centers) to the clinical departments that create the final “product.” This results in estimated full 
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costs for each “product.” In this case, products include a discharged patient, a hospital department bed-

day, or an outpatient visit.  

Figure 2: Steps for Cost Accounting Data Collection and Analysis  

 

3.1.1 Design of the Cost Accounting System for Ukraine 

Cost accounting implementation requires a customized electronic instrument for data collection and 

analysis, designed for the particular working environment. HFG developed cost accounting instruments 

for the health care sector in Ukraine ensuring methodological principles and calculations, and simplicity 

of the data entry and data analysis process for health care providers. HFG designed an initial instrument 

that uses a simple Excel-based platform to ensure it can be used on any computer and does not require 

advanced computer skills from hospital staff. HFG also developed a more advanced version of the cost 

accounting instrument in the SQL platform U-Costing Pro, a platform widely used for other purposes in 

TB and general hospitals in Ukraine.  

Since the results of cost accounting are to be used in a wide range of financing and management areas, it 

was necessary to ensure the compatibility of the data obtained with other information sources and 

databases already existing in the country. To ensure this compatibility, HFG designed the cost 

accounting system using already-existing MOH-approved directories of hospitals and health care 

organizations/branches (with single codes) that are used in other information systems, as well as with 

the discharged patient database (see Section 3.2). Before implementation could begin, HFG undertook 

significant preparatory work, including harmonizing the costing’s top-down methodology with aspects of 

Ukraine’s specific procedures and practices in financial and statistical reporting and regulations. HFG also 

prepared a technical tool and trained hospital and health department finance/economics staff and 

statisticians who would take part in the exercise.  
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3.1.2 Implementation of Cost Accounting and Cost Analysis 

At the end of 2015, HFG and the Poltava Oblast Health Department conducted the first round of cost 

accounting analysis in eight TB hospitals in Poltava oblast. The first round of cost accounting revealed an 

extremely low quality of information in TB hospitals, including drugs not accounted for by department 

and lack of reliable statistics on consumption in clinical support departments. During the analysis, 

hospital managers realized the need to improve the situation and took measures that significantly 

improved the quality of data. This was a significant positive “side effect” of the cost accounting exercise. 

In the beginning of 2016, HFG presented the results of the cost analysis for TB hospitals in Poltava at 

both the regional and national level. Based on the presentations, the MOH and other oblast health 

departments recognized the importance of this work and expressed great interest in conducting this 

type of TB cost accounting study in other regions. HFG received requests from the Kyiv City 

administration and Odesa and Lviv oblast administrations to support cost accounting/cost analysis in all 

TB hospitals in these areas. In total, HFG supported 28 TB hospitals and 2 TB departments in general 

hospitals from across four regions (Poltava, Odesa, and Lviv oblasts and Kyiv City), helping them 

implement cost accounting and conduct cost analysis based on 2015 actual budget and statistical data. In 

each region, HFG shared the cost accounting instrument and conducted a series of trainings for the 

finance/economics staff and statisticians from each health department and TB hospital. HFG also 

conducted mentoring sessions and supported data analysis. In some cases where the local hospitals did 

not have computers or software available, HFG provided them.  

To consolidate the experience and further improve TB managers’ capacities, in 2017 a second round of 

cost accounting analysis was conducted in all four regions based on 2016 actual budget figures and 

statistical data. Data quality in the second round of cost accounting analysis was significantly higher than 

in the first round; therefore the results of the 2016 cost analysis were used from then on for the TB 

hospital performance monitoring system and design of the case-based payment model for TB hospitals.  

HFG helped analyze the cost accounting data and produced reports for each of the hospitals and the 

relevant health department, including an analysis of the budget structure and comparison of performance 

indicators with those of other hospitals in the region. The results of cost accounting analysis were 

summarized in the reports produced for each TB hospital. Also, HFG included cost accounting 

indicators into the TB provider monitoring system, and created operational dashboards for deeper 

analysis and decision-making at the provider and oblast level.  

HFG held meetings with the appropriate health department and hospitals to review and discuss these 

reports and their implications. The analysis enabled hospitals and health departments to understand the 

cost volume and cost structure by TB hospital, clinical department, and group of diagnoses, and to 

benchmark their performance within and across the pilot regions. Selected results are included below in 

Section 3.1.3. 

The cost accounting analysis provided data for informed decision-making to improve TB delivery 

structure, management, and provider operations. It allowed decision-makers to compare costs and 

performance of different departments or services within and across TB hospitals. Using the cost 

accounting data, purchasers and providers of TB hospital services were able to benchmark costs across 

facilities and think about where it made sense to purchase and provide services from a cost point of 

view. Cost information was also used to inform decisions about infrastructure investments (such as 

support for facilities that are providing the same service effectively at a lower cost than others) and to 

make decisions about restructuring.  
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3.1.3 Selected Cost Analysis Results 

The figures below illustrate some of the results of the cost analysis, demonstrating the proportions of 

TB hospital budgets by type of case; cost structures of clinical departments by own and allocated costs; 

costs per type of case by pilot region; cost variation for a single type of TB case across TB hospitals in 

one oblast; cost structure by type of expenditures; and average cost per case by drug sensitivity. 

3.1.3.1 Proportion of TB hospital budgets by type of case 

Figure 3 illustrates the share of the total TB hospital budget in 2016 by groups of patients/diagnoses in 

each pilot region and as a consolidated total.  

Figure 3: Budget Share by Type of Discharged Patient Groups, 2016 

 

Eighteen percent of the TB hospital budget was accounted for by patients who do not have active TB3 

and potentially could receive care on the outpatient level or in general hospitals.  

Also notable is that patients with miliary TB accounted for 27 percent of the TB hospital budget of four 

pilot regions; the total ranged from less than 1 percent in Kyiv City to 44 percent in Lviv oblast. Twenty-

six percent of the total budget was devoted to DR TB cases; 22 percent to DS TB cases; and 6 percent 

to extra-pulmonary TB cases, with significant differences among regions. The high proportion of budget 

(and numbers of cases) recorded as miliary TB need further clarification. Regional and national 

counterparts attributed it to lack of clear rules for coding disseminated TB (pulmonary TB that has 

                                                      

 

3 The non-TB group includes patients with a main discharge diagnosis of anything other than active TB, including any ICD-10 code other than TB 

codes as well as codes Z20.1 “Contact with and exposure to tuberculosis,” Z22.9 “Carrier of infectious disease, unspecified,” and B90 “Sequelae 
of tuberculosis.”  
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spread to other organs), resulting in inconsistency in coding cases of disseminated TB as miliary TB 

cases.  

3.1.3.2 Cost structure of clinical departments by region 

The graph below depicts the cost structure of clinical departments by regions. There is no significant 

difference in cost structure between the regions. Approximately 65 percent of total cost was accounted 

for by the clinical departments’ own costs and 35 percent of total cost was allocated from the clinical 

support (17 percent) and administrative (18 percent) departments.  

Figure 4: Cost Structure of Clinical Departments by Region: Own and Allocated Costs, 2016 

 

3.1.3.3 Costs per type of case by region 

Figure 5 below shows the average cost (in Ukrainian hryvnia (UAH)) per discharged case in the four 

pilot regions. We compared average cost per case for five groups of diagnoses including pulmonary 

sensitive TB; pulmonary resistant TB; miliary TB; extra-pulmonary TB; and non-TB diagnoses. These 

costs are inclusive of medications, but exclude medicines procured by the Global Fund (GF).  
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Figure 5: Average Cost per Treated Case by TB Type and Region (Excluding Medicine 

Procured by GF) 

 

Despite the lack of a significant difference in cost structure by region, the analysis reveals a large 

variation in average cost per case across the four geographic regions. 

Based on 2016 data, the average cost per case for sensitive TB was 26,210 UAH, with regional averages 

ranging from 24,792 UAH per case in Poltava to 34,272 UAH in Kyiv City. The average cost per case for 

resistant TB was 31,476 UAH, with minimum cost per case of 25,014 UAH in Odesa oblast and 

maximum 35,917 UAH in Lviv oblast. The analysis showed extra-pulmonary TB to be the most 

expensive, with average cost per case of 48,886 UAH. This was due to specific extra-pulmonary TB 

services provided only in Kyiv City, making average cost per extra pulmonary case there 91,554 UAH.  

As mentioned above, it is significant to note that approximately 40 percent of patients that were 

admitted and discharged from TB hospitals in 2016 did not have active TB. Those patients were counted 

in the non-TB group. The average cost of non-TB cases was 14,797 UAH, with regional averages ranging 

from 7,989 UAH in Poltava oblast to 24,897 UAH in Kyiv City. Across the four pilot regions, the 

average cost per treated case is highest in Kyiv City.  

3.1.3.4 Cost variation for a single type of TB case across TB hospitals in 

one region 

Significant variation was also observed in the average cost per case across hospitals in each region. For 

example, the graph below shows the average cost per case of pulmonary sensitive TB in different TB 

hospitals of Poltava oblast.   
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Figure 6: Average Cost per Case of Pulmonary Sensitive TB by TB Hospital, Poltava Oblast, 2016 

 

As shown in the graph, the cost of a simple TB case varied by as much as 4.5 times across hospitals 

within the same region. Such significant difference in the average cost per hospital admission for similar 

TB cases across hospitals and regions cannot be explained by the needs of specific patients, and requires 

further investigation. It may be partially explained by the excessively large size (and therefore cost) of 

some of the TB hospitals in the regions, which are far beyond the requirements of the patient 

population.  
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3.1.3.5 Cost structure by type of expenditures 

Figure 7 represents cost structure by type of expenditures among regions.  

Figure 7: Cost Structure by Type of Expenditures and Regions, 2016 

 

 

As seen in the graph, staff salaries accounted for from 47 percent (Lviv oblast) to 63 percent (Kyiv City) 

of total cost. Total expenditures for drugs accounted for 25 percent of total cost in Odesa, Poltava, and 

Lviv oblasts and 20 percent in Kyiv City; differences in the proportions of budget funding vs. GF support 

for drugs also vary across regions.  

3.1.3.6 Average cost per case by drug sensitivity 

Through the cost analysis, we calculated costs for six categories of TB drug sensitivity including 

extensively drug resistant (XDR), MDR, poly, mono, and sensitive TB, and vidsutnya. The vidsutnya 

category is widely used in Ukraine to mean cases for which drug sensitivity cannot be determined, but 

which in practice most likely include sensitive TB cases.  
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Figure 8: Average Cost per Admitted Case by Drug Sensitivity, 2016  
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As demonstrated in the graph above, the average cost per case increased with each level of drug 

resistance, which is logical given treatment guidelines. The average cost per admitted case with mono, 

sensitive TB. and vidsutnya was approximately 26,000 UAH and the average cost per admitted case with 

XDR, MDR and poly-DR TB was approximately 38,000 UAH. Nearly 15 percent of total cost for XDR 

and MDR TB hospital treatment is accounted for by drugs the GF procured, while the figure is 10 

percent for poly and mono TB, and less than 1 percent for sensitive TB.  

3.2 Discharged Patient System 
Information on discharged patients is a key for strategic health purchasing, as purchasers and providers 

use it to: 

 Analyze which services were provided  

 Pay providers based on treated cases 

 Monitor provider performance 

 Make informed management decisions  

At the start of its TB hospital work, HFG conducted a rapid assessment of the existing reporting and 

information systems already in use at TB hospitals. We examined the two routine reporting systems 

used by TB providers to report on discharged patients: i) e-TB Manager, an electronic register of TB 

patients, and ii) Form 066, a general statistical form on discharged patients, traditionally collected in 

paper format.  

e-TB Manager is an advanced online platform and a comprehensive register of TB patients that includes 

detailed information on treatment regime and outcomes of each TB patient. It serves as a key 

information system for TB reporting, clinical analysis and planning resources for TB patients. However, 

e-TB Manager includes information only on patients who were diagnosed and registered with active TB. 

Given the existing situation in Ukraine, where approximately 40 percent of people hospitalized in TB 

facilities do not have active TB disease, we cannot consider e-TB Manager as a main source of 

information for the analysis of TB hospitals performance. It is instead a valuable source for deeper 

analysis of TB clinical information.  

Form 066 is the primary statistical form (not TB-specific) approved by the MOH of Ukraine and used for 

all hospitals in the country to report on each discharged patient. The form provides a set of data on 

each case of admission, including patient personal information, admission and discharge dates, main and 

secondary diagnoses according to the ICD-10, performed procedures according to the MOH 

classification system, referral, treatment outcome, and other information. Form 066 is completed for 

every patient admitted and discharged from every hospital in the country.  

While Form 066 contained information on diagnosis based on the ICD-10, the original ICD-10 codes do 

not specify TB drug sensitivity. Given that Ukraine’s incidence rates of DR TB are among the highest in 

the world, it was very important to include this information in any reporting and analysis. After policy 

discussion on the national level, the MOH agreed to add a TB drug sensitivity field to Form 066, which 

now requires all TB cases to be marked as DS, mono-resistant, poly-resistant, MDR, or XDR.  

HFG recommended using data from this revised form, called Form 066/o (see Annex A), as the main 

source of information for further analysis of TB hospital performance and effectiveness of the TB 

hospital network.  

While paper form 066 had been required by the MOH, there was no link with the hospital payment 

system or hospital performance system. Completed forms were generally kept on a shelf. Because the 
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forms were completed primarily to check a box, information on discharged patients was of low quality 

and usually in an unanalyzable format. In contrast, in countries where hospital care is paid based on 

treated case (case-based, DRGs), data on discharged patients is of high quality, standardized, and linked 

to other information systems.  

HFG worked with the MOH Medical Statistics Center to use their platform to create an electronic 

version of the discharged patient form, a module for data entry, and a customized database to collect 

the electronic entries. HFG trained staff at each TB hospital to use the module and facilitated the 

process. In total, 28 hospitals from four HFG pilot regions initially uploaded Form 066 data 

retrospectively and used the discharged patient system on a daily basis. Drug sensitivity status was also 

uploaded for each case. To date, the discharged patient database includes information on more than 

34,000 discharged cases from 26 TB hospitals across the four pilot regions, as detailed in Table 1.  

Table 1: Cases in the Discharged Patient System 

Region # of TB 

Hospitals 

# of Discharged Patients 

2015 2016 2017 2018 Total 

Poltava oblast  8 2,513 2,278 2,077 1,039 7,907 

Lviv oblast  11 3,165 3,596 2,680 1,185 10,626 

Odesa oblast  3 (merged) 3,148 2,854 2,955 1,618 10,575 

Kyiv City  4 1,802 1,503 1,171 550 5,026 

Grand Total 26 10,628 10,231 8,883 4,392 34,134 

 

Synthesis and analysis of discharged patient data allowed TB hospital managers and health departments 

to see a breakdown of their patients by age, gender, diagnosis, drug sensitivity and length of stay for the 

first time. In effect, they could now understand what services were being provided and purchased. They 

were also able to compare across facilities and regions.  

Analysis of the discharged patient data revealed some inconsistency in coding practices specific to TB 

diagnosis. Providers often coded patients with disseminated pulmonary TB as “miliary TB,” and in some 

regions listed HIV as the main discharge diagnosis for patients with HIV-TB coinfection who were 

hospitalized for TB. They also widely used vidsutnya (undetermined drug resistance status) as a category 

of drug resistance. HFG sent a request to the Ukrainian Centers for Disease Control to clarify these 

issues, and provided recommendations on unifying coding rules for TB hospital reporting. HFG also 

engaged in policy dialogue at the oblast and national levels to clarify and unify coding rules for these 

particular situations. However, these issues continue to need to be addressed. 

The next step was to link discharged patient data and cost accounting results for all TB hospitals. Several 

challenges were encountered during this process. In general, there was no standardization in the existing 

reporting system. TB providers generally produced budget, statistical, and clinical reports separately and 

did not use a unified coding system to link the data from these reports for further analysis. HFG worked 

with the MOH Medical Statistics Center and oblast health departments to standardize clinical 

departments and use unified coding for both cost accounting and discharged patients’ systems.  

The connection of cost accounting results and the discharged patient database for the joint analysis is 

presented in the figure below. That linkage made it possible to determine cost per specific type of case 

and cost per day for each TB clinical department, hospital, and region. This analysis was critical for 

designing a hospital case-based payment system and monitoring TB hospital performance. 
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Figure 9: Link Between Cost Accounting and Discharged Patient Data 

 

HFG worked with health authorities from the national and regional levels to design operating systems 

using cost accounting and discharged patient data to monitor TB hospital performance, develop a 

simulation model for TB hospitals optimization, and design a new payment system.  

3.3 TB Hospital Performance Monitoring System 
Ukraine’s MOH and regional health departments recognize the need to downsize the extensive TB 

hospital network and shift TB care increasingly out of hospitals toward improved health outcomes, in 

line with WHO recommendations. However, regional health authorities often encounter resistance to 

closing TB hospitals from local governments, health care workers, and communities.  

The purpose of the TB hospital performance monitoring system was to provide health care managers 

with the data they needed to clearly understand where and how changes could be made in the TB 

hospital network to improve resource use and health outcomes, and to more effectively manage the TB 

hospital networks. The data analytics from the hospital performance monitoring system would allow 

them to develop plans backed up by data and support their recommendations in the face of any 

resistance. Specifically, the system was designed to do the following:  

 Provide a better understanding of the current situation in TB inpatient care from the health 

purchasing point of view, specifically: 

 Which services are provided, to which categories of patients, by which providers, and at 

what cost 

 Which hospitals/ regions are performing well relative to the average, which are outliers4 
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 Point to particular services, hospitals, or other areas that warrant deeper analysis 

 Support ongoing policy dialogue and provide evidence for informed options and decisions in TB 

hospital network restructuring and optimization toward improved health service delivery for TB 

patients and introduction of a new payment system for TB hospitals4 

The TB hospital performance monitoring system crosswalks data from the cost accounting analysis and 

the discharged patient system. HFG worked with the regional health authorities to identify the specific 

questions that need to be answered through the monitoring system; select indicators to help answer 

those questions; and create a process for data collection, analysis, reporting, and providing feedback to 

TB providers. 

The TB hospital performance monitoring system was introduced first in Poltava oblast at the beginning 

of 2016, and rolled out to Kyiv City and Odesa and Lviv oblasts later that year.  

The TB hospital monitoring system is composed of three “blocks” by level: 

1. Oblast/City level: At this level, the system is used to monitor selected indicators to assess TB 

hospital network effectiveness, specifically:  

 Structure and volume of hospital admission (demographic and clinical) 

 Resources accounted for by each type of services 

 TB hospital productivity  

 Benchmark TB hospital performance  

2. TB hospital level: At this level, the system is used to monitor performance indicators for a single 

TB hospital with the formation of a summary report.  

3. Cross-regional level: At this level, the system is used to monitor key indicators at the health 

system level, including TB hospital performance among regions with the possibility of 

hierarchical analysis such as disaggregation of the indicators data from the national level to the 

oblast/city and TB hospital level. This third block has potential to also serve as a national-level 

monitoring system.  

HFG used the BI Tableau 2018.2 application to design operational dashboards for the monitoring 

system. These dashboards allow interactive analysis of a large number of indicators, as well as 

simulations of the consequences of making certain managerial decisions.  

HFG designed the system interface and interactive elements to be user-friendly and easily accessible to 

managers and clinical experts with a minimum level of IT knowledge. Users have access to advanced 

visual representation of the data analytics, which makes the information more accessible, 

understandable, and usable. 

HFG worked with health departments and TB providers to select and prioritize the indicators needed 

to answer identified policy questions. The following criteria were used for selecting indicators: 

 Start with a limited number of indicators. Additional indicators can be analyzed when specific 

issues emerge in the course of routine monitoring. 

 Select indicators that can answer multiple questions and are sensitive to TB service delivery 

changes. 

 Prioritize indicators that support strategic purchasing.  

 Selected indicators should be able to be generated from the available reporting systems (e.g., 

cost accounting and discharged patients) and not require creation of new reporting forms.  
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The following indicators were selected for the TB Hospital Performance Monitoring System:  

 Indicator Frequency Objective 

1 Number of discharged patients  Monthly  Shows: Trend in hospital admission among 

TB hospitals. 

Expectation: Gradual decrease in the total 

admissions and changes in the admission 

structure. Substantial increase in 

hospitalization in any category of TB cases 

would serve as a warning sign that requires 

further investigation. 

2 Hospitalization structure by ICD-10 diagnosis, 

selected clinical group, and type of patient  

Quarterly  Shows: Current situation analysis and 

trends—what services are provided and to 

which group of patients.  

Expectation: Decrease in the proportion of 

hospitalized cases that should be treated in 

the general hospitals or at the outpatient 

level (avoidable and unneeded 

hospitalization). 

3 ALOS by hospital, type of hospital, type of TB, 

clinical group, and DR category 

Quarterly Shows: Trend in ALOS.  

Expectation: Decrease in ALOS in general 

and for selected conditions in line with 

WHO and national recommendations.  

4 Admission structure by diagnostic method  Quarterly Shows: Share and trends in admitted cases 

with bacteriologically confirmed TB and 

clinically diagnosed TB. 

Expectation: Decrease in admission with 

clinically diagnosed TB. 

5 Admission structure by drug sensitivity 

category 

Quarterly Shows: Share and trends in admission with 

sensitive TB and drug resistant TB (mono, 

poly, MDR, and XDR). 

Expectation: Decrease in the admission for 

pulmonary sensitive TB.  

6 Repeated hospital admissions  Quarterly/ 

annually 

Shows: level of repeated and multiple 

hospitalizations; allows identification of 

significant cases for further clinical analysis 

and for measures to reduce repeated or 

multiple hospitalizations. 

7 Structure of comorbidity and complications in 

discharged patients  

Quarterly/ 

annually 

Shows: Clinical analysis and assessing 

possible effect on ALOS and general 

treatment outcomes.  

8 Set of indicators from cost accounting analysis, 

including average cost per case for specific 

diagnoses, type of TB, DR categories, etc.  

Annually  Shows: Analysis of resources allocation, cost 

structure, and cost drivers. 

9 General indicators such as bed occupancy rate, 

patients per doctor/nurse, etc. 

Annually  Shows: Productivity of TB providers and TB 

sector.  
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At the request of clinical experts from the regions and hospitals, HFG produced additional data analysis 

for specific indicators particular to individual regions or hospitals. A key strength of the HFG-created 

monitoring platform inTableau was its nimbleness, allowing information to be rapidly updated and 

additional types of analysis added.  

Performance monitoring on the individual hospital level aimed to provide feedback to TB providers, 

including analysis of the results of their work and comparison with other hospitals. Very important to 

the individual facilities was also the analysis of their quality of coding of clinical information and 

interpretation of the results. HFG produced and printed facility-level monitoring reports, and discussed 

these with TB hospitals on a quarterly basis. HFG trained health department staff to produce the 

reports, and the health department will continue to produce the reports after the close of the HFG 

project.  

3.3.1 Examples from the TB Hospital Performance Monitoring System 

Examples of dashboards showing the data analytics from the hospital performance monitoring system 

are provided here both to demonstrate the information and presentation of the TB Performance 

Monitoring System, and to illustrate selected specific issues facing TB decision-makers and TB hospital 

managers in the pilot regions and on the national level. In many cases, the TB hospital performance 

monitoring system made decision-makers and managers aware of the extent of these issues for the first 

time; in other cases, the data analytics provided concrete data to support their sense that these issues 

existed. 

3.3.1.1 The Matrix of Main Indicators 

We developed a hierarchical matrix that shows the value of selected indicators for a certain period of 

time (quarter, year) and is disaggregated by level: 

Country  Oblast  TB hospital  Clinical department  

This matrix allows analysis of the causes behind certain trends in a hierarchical sequence. The matrix 

also includes an advanced element of visualization. Using color gradation of indicator values—the darker 

color, the higher the value of the indicator—health authorities could quickly rate oblasts or providers 

and recognize changes in indicator values.  

Figure 10 shows the consolidated matrix of main indicators with aggregated data for four pilot regions, 

and Figure 11 shows disaggregated values of the main indicators for TB hospitals in Odesa oblast. As 

necessary, these indicators can be disaggregated to the clinical department level in each hospital in the 

selected oblast. 
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Figure 10: Main Indicators Matrix, 2017 
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Figure 11: Odesa Oblast Hospitals 
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As Figure 11 shows, Odesa oblast recorded the highest ALOS (103 days), as well as the highest rate of 

HIV-TB co-infection cases (260 per 1,000 cases), and the highest number of comorbidities per average 

admission (2.91). The high rate of HIV-TB coinfection and other comorbidities may contribute to longer 

ALOS. 

3.3.1.2 Level of Hospital Admissions (number of cases) 

The trend in overall admissions from 2015 to 2018 shows a stable decrease in the number of 

hospitalizations in TB facilities in all four pilot regions. Figure 12 shows the dynamics of the number of 

discharged cases in the Poltava oblast. The grey bars show the percentage of cases compared to the 

same quarter of the previous year. For time periods when admissions increased, the corresponding 

indicator bar in the upper part of the graph is red. 

Figure 12: Trend in Hospital Admission, Poltava Oblast, 2015–2018 

 

 

3.3.1.3 Admission Structure by Type of TB 

Analysis of the hospitalization structure was very important for answering the questions, "Which 

services are we purchasing?" and “Who is being treated in TB hospitals?” Many policymakers were very 

surprised to see the large number of non-TB patients being treated in TB hospitals. These patients could 

receive care in general hospitals or avoid hospitalization altogether and be treated in outpatient settings.  

Figure 13 is a monitoring system dashboard from Poltava oblast, showing hospital admission structure by 

TB hospital and patient age. We can see that more than 50 percent of discharged patients in Poltava 

oblast did not have active TB, including a large number of hospitalized children. Outdated clinical 

guidelines and hospitalization criteria, inconsistencies in interpreting and following clinical guidelines, the 
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outdated practice of hospitalizing contacts of TB patients and TB suspects, and current line-item 

payment system incentives to keep hospital beds occupied may explain the high numbers of non-TB 

patients hospitalized.  

Figure 13: Hospital Admission Structure by Type of TB and Patient Age, Poltava Oblast, 2017 

 

Another example of indicator analysis is below. The analysis shows the share of non-TB admission in TB 

hospitals in Kyiv City and a small positive trend with gradually decreasing non-TB cases alongside an 

increasing proportion of patients with sensitive and resistant pulmonary TB.  
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Figure 14: Hospitalization Structure—Share Of Non-TB Cases, Kyiv City, 2015-2018 

 

Average Length of Stay 

ALOS is an important indicator for TB hospitals. Although ALOS in TB hospitals decreased somewhat 

across the oblasts, it remained extremely high. ALOS is strongly correlated with number of cases: the 

fewer patients admitted, the longer they stay in the hospital. This is most likely a result of the current 

input-based payment mechanism (# of beds, #of staff) and the continuing practice of ensuring bed 

occupancy at any cost in order to ensure future hospital funding. 
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Figure 15: Trend in ALOS and the Number of Discharged Patients  

 

The monitoring system also enables users to see ALOS by TB drug sensitivity (sensitive TB, mono, poly, 

MDR, and XDR). In general, for most hospitals, the higher the level of drug resistance, the longer the 

stay in the hospital.  

The monitoring system reveals significant variation in ALOS among hospitals in general, even for the 

same type of clinical conditions. For example, ALOS of patients with pulmonary sensitive TB in TB 

hospitals in Poltava oblast was 100 days, with a range between 41 and 172 days.  

Repeated Hospitalizations 

The monitoring platform also allows identification and tracking of patients with repeated and multiple 

hospitalizations. This analysis is critical for clinicians, as many patients interrupt treatment or end up 

being re-hospitalized after initial discharge. In many cases, repeated hospitalizations are accompanied by 

an increase in the level of drug resistance, indicating that the patient may have developed drug resistance 

due to incomplete treatment or contracted a more drug resistant form of the disease while hospitalized.  

TB Diagnostic Methods 

Monitoring hospitalization by TB diagnostic method (clinically diagnosed vs. bacteriologically confirmed) 

is very important, as the percentage of discharged patients with clinically diagnosed TB is still high in 

Ukraine. This practice goes against both WHO and national clinical guidelines. Figure 16 from the 

monitoring dashboard on TB diagnostic method indicators shows TB cases from Poltava oblast by 

diagnostic method, broken down by hospital. While a gradual decrease in the percentage of clinically 

diagnosed cases can be seen from 2015 to 2017, 36 percent of all pulmonary and extra-pulmonary 
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respiratory TB patients discharged from TB hospitals in 2017 did not have bacteriological confirmation 

of TB. Only 50 percent of all discharged DS TB cases were bacteriologically confirmed.  

Figure 16: TB Cases by Diagnostic Method, Poltava Oblast  

 

Drug Sensitivity Analysis 

One of the remaining problems the TB service system of Ukraine is the large proportion of patients 

recorded as having “unidentified” drug sensitivity (referred to in Ukrainian as vidsutnya). According to 

local experts, a variety of causes contribute to this situation, related to both diagnosis and quality of the 

laboratory service. While the number of vidsutnya cases has decreased, the percentage remains high.  

 The general structure of hospitalized TB cases by drug sensitivity categories in the four pilot regions 

includes 32 percent DS TB; 28 percent MDR TB; 23 percent vidsutnya/“unidentified” drug sensitivity; 7 

percent XDR; 6 percent mono-resistant; and 3 percent poly-resistant. 

An example of the TB drug sensitivity monitoring dashboard is presented below. It shows the indicators 

for Poltava oblast as a whole, by TB hospitals and time period. 
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Figure 17: Drug Sensitivity Monitoring Dashboard, Poltava Oblast 

 

3.4 Simulation Model 
HFG developed a model, based on the HFG-created TB hospital performance monitoring system, that 

allows simulation in order to optimize TB hospitals. While the performance monitoring system allows 

users to see the current situation and trends in TB hospital cases, the interactive simulation model 

enables users to see the potential consequences of changing variables in TB hospitalization. For example, 

users can simulate the effects of changes such as decreasing the level of avoidable and unneeded 

hospitalization or decreasing ALOS for sensitive TB in line with WHO recommendations. The 

simulation model helps to demonstrate for policymakers the current level of TB hospital network 

effectiveness (which is very low) and assess options for optimization.  

HFG worked with regional health authorities and TB experts to select areas and parameters where 

changes could or need to happen, and simulated potential effects from these changes. This tool will help 

users develop plans for changes in the system toward improved resource use and better TB outcomes, 

in line with WHO recommendations. 

The variables for the simulation model included the following:  

 Changes in hospitalizations structure 

 Elimination of hospitalization of patients that do not have TB as their main diagnosis 

 Contact with and exposure to TB (Z20, Z20.1) 

 Sequelae of TB (B90.0–B90.9) 

 Carrier of infectious disease, unspecified (Z22.3, Z22.9) 
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 Admission with other non-TB diagnoses (all other than TB ICD-10 codes as main diagnosis) 

 Decrease in hospitalizations of patients with clinically diagnosed TB  

 Changes in ALOS: 

 Changes in line with WHO and/or national guidelines for sensitive and DR TB 

 Arbitrary changes in ALOS  

 Decrease in admission level for patients with sensitive TB: 

 Arbitrary change in the proportion of patients with sensitive TB who should be hospitalized 

based on international experience and/or national experts  

In line with the above variables, the model simulates possible changes in the following indicators of TB 

hospital performance: 

 Number of hospital admissions 

 Number of hospital bed-days 

 Bed occupancy rate ( percent) 

 Effect on total TB hospital budget 

HFG used the BI Tableau application for the simulation model design, and inputted information from the 

discharged patients and cost accounting consolidated databases. The simulation model includes advanced 

interactive elements that allow the user to select changes and visualize their effect on the number of 

hospital admissions, bed occupancy rate, and total TB hospital budget.  

Figures 18 and 19 are screenshots of the simulation model for TB hospital optimization for Kyiv City. 

The first figure represents the current situation, with actual number of admissions, bed-days and budget, 

by TB hospital and total for Kyiv City.  

Figure 18: Screenshot of the Simulation Model: Current Situation, Kyiv City 
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The second figure simulates potential results in TB hospital performance if the following changes 

happened:  

 Exclude all non-TB cases. 

 ALOS for patients with sensitive TB is set at 30 days. 

 ALOS for patients with resistant TB is set at 60 days. 

 The proportion of patients with sensitive TB that should be hospitalized is set at 50 percent of 

previous year levels. 

Figure 19: Screenshot of the Simulation Model:, Potential Results, Kyiv City 

 

 

The simulation result shows that a significant decrease in number of admissions (by 50 percent) and 

patient bed-days (by 80 percent) could lead to the potential total savings of more than 80 percent of the 

total TB hospital budget for Kyiv City. The model shows a dramatic decrease in the bed occupancy rate 

across the four hospitals, with a resulting estimated bed occupancy ranging from a low of 1.2 percent to 

19.9 percent, as compared to the current occupancy rate of 40.7 percent to 70.5 percent. This analysis 

provides strong evidence that the existing TB hospital network is needlessly large and needs to be 

optimized. 

A step-wise approach to implementing a set of key WHO recommendations on TB hospitalization 

would reduce the number bed-days for adult patients from the current 590,297 across the four pilot 

regions. The steps include:  

1) Stop admitting patients without TB to TB facilities: yields a 28 percent reduction in bed-days.  

2) Reduce the number of patients admitted with DS or mono-resistant TB by shifting to full 

outpatient management of these cases: if assume that admissions are reduced by half, yields a 45 

percent reduction in bed-days. 
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3) Reduce the ALOS of patients with DS or mono-resistant TB to 14 days: yields a 59 percent 

reduction in bed-days.  

4) Reduce the ALOS of patients with MDR or poly DR TB to 60 days: yields an 82 percent 

reduction in bed-days. 

The implementation of these four steps would result in a total reduction of 482,149 (82 percent) bed-

days per year if all four goals were met.  

Pediatric bed-days make up only 9 percent of total TB bed-days, so policy changes related to pediatric 

admissions would have considerably less impact. However, following the same four recommendations 

for pediatric admissions would reduce the number of pediatric admissions by 96 percent or 55,353 bed-

days/year. By simply implementing a policy to not hospitalize children without active TB, the number of 

pediatric bed-days would be reduced by 81 percent.  

Odesa and Lviv oblasts used results from the TB hospital performance monitoring system and simulation 

model to develop and justify optimization plans for the TB hospital sector and achieve approval for them 

from the oblast governments. These changes are profiled in Section 4 of this report.  
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4. USING DATA ANALYTICS FOR CHANGE IN 

PILOT REGIONS 

It is important to note that 

Ukraine’s oblast and city health 

departments have significant 

autonomy to administer and 

organize health care, so their 

decisions are actionable. Shared data 

analytics across hospitals and health 

departments, plus the understanding 

that the hospitals would soon be 

paid through a case-based payment 

system based on services provided, 

has led to a new management 

approach and new way of thinking 

within the health departments.  

HFG’s pilot regions have begun to 

make changes in clinical practice to address specific areas which the data analytics revealed were not in 

line with clinical protocols, WHO recommendations, or expected norms, such as high percentages of 

clinically diagnosed cases vs. bacteriologically confirmed; cases labeled as vidsutnya, or unknown drug 

resistance; hospitalization of patients without active TB disease; long ALOS for both DS and DR TB; and 

high numbers of children hospitalized. The health departments have also moved to address other 

resource use issues, such as high-cost non-clinical services (laundry, food service), over-staffing, and low 

bed turnover. In many cases, in doing so, they have undertaken restructuring of the TB hospital systems 

in their regions. 

4.1 Using Data Analytics for Restructuring: The Case of Odesa 

Oblast 
The Odesa Oblast Health Department studied the data analytics and simulation models in the context of 

WHO guidelines, their existing information on PHC and hospital care in the oblast, and the need to 

move toward more-effective and more-efficient care. Using the information, the oblast developed a 

Strategy for Improving Efficiency of TB Care for the Population of Odesa Oblast, followed by a roadmap 

for improvement of TB care in the oblast.  

  

“Previously, our economists and statisticians had one set of data, our 

managers had another set of data, our doctors yet a third set. The 

HFG activity gets us to a common set of data, to a common 

understanding, so that we can rationally make decisions.  

To tell the truth, we thought we understood everything before. But 

then, we started [to work on this project] and looked more deeply at 

our facilities and their use of resources, and how the use of resources 

affected the provision of quality care and we looked at forecasting, we 

understood this was a completely different instrument. We saw we 

needed to redirect resources toward quality of care.  

We needed to turn our brains over, to a new way of thinking.”  

—Dr. Viktor Lysak, Director, Poltava Oblast Health Department 
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Given the high TB-HIV coinfection rate in the oblast 

(46.9 percent of new TB cases registered in Odesa in 2016 

were TB-HIV coinfection) and the analysis of hospitalization 

patterns, case mix, and costs, Odesa decided to establish a 

“Center for Socially Significant Diseases” to provide both 

TB and HIV care. This center replaced the previously 

existing AIDS Center, Odesa TB Hospital, Odesa Oblast TB 

Clinic, and Oblast TB Hospital #2. The Health Department 

was able to make a strong case to the oblast administration 

for restructuring based on data analytics, specifically based 

on the current situation with bed occupancy and length of 

stay. The Health Department also used this information for 

decision-making and to mitigate any media and public 

opposition to closure of old facilities.  

In 2017, Odesa oblast officially merged the four facilities. To temper resistance to restructuring from 

staff towards the closing of facilities, initially all of the medical staff were given positions at the new 

facility, with the idea that over the longer term many of them could be transferred to other positions in 

the health care system. As the cost accounting exercise had revealed that food and laundry services 

were more expensive than the health department had expected, the facility issued an RFP to try to 

identify outside vendors who could provide these services more efficiently for the new facility.  

The restructuring has resulted in an immediate closure of 280 hospital beds, reducing the number of TB 

beds in Odesa oblast from 1005 to 725, or from 4.7 to 2.8 hospital beds per 10,000 population. The 

restructuring has been accompanied by notable decreases in the first two quarters of 2018 in ALOS for 

DS TB and non-TB cases; this may be a result of conscious efforts of both the oblast health department 

and facility director to reduce ALOS, as well as reduced pressure to keep patients hospitalized in order 

to justify the facility’s existence.  

The integrated care model of the new facility means that patients hospitalized for TB can get HIV care 

during their hospital stay, if necessary, with ARVs administered and even prescribed by doctors at the 

new facility. The health department estimates a savings of 11.6 million UAH (over $414,000).  

Odesa oblast has gone beyond just hospital restructuring, and has created a roadmap for reform, 

reflecting its holistic approach to improving TB service delivery. In addition to restructuring the 

hospitals, this roadmap calls for increased outpatient care and strengthening of PHC care. Moving 

forward, the oblast health department plans to continue to shift patient care from inpatient to 

outpatient, and looks toward shifting saved resources from the hospital level to TB care at the PHC 

level. The department plans to work in close collaboration with the NHSU as new payment mechanisms 

are introduced, and wants to participate in the development of results-based financing for TB on the 

PHC level. 

4.2 The Case of Lviv Oblast 
Lviv oblast, which has historically had the largest 

number of TB hospitals and the highest number of TB 

hospital beds in the country, despite the lowest 

numbers of TB patients, has made dramatic strides in 

closing smaller TB hospitals and reducing the overall 

number of TB beds. At the start of 2015, Lviv had 

1,455 TB hospital beds and 9 TB hospitals; by early 

“We’ve never had a fundamental analysis 

like this before. Now, I’m not afraid to be 

called up to the podium or asked to 

answer questions anywhere. There’s no 

reason to worry about those who want 

to keep the status quo, because I have 

evidence-based information behind all of 

my decisions.” 

—Dr. Svetlana Esipenko, Director of the 

Odesa Oblast Center for Socially 

Significant Diseases  

“The longer a patient is hospitalized, the 

higher the chance that he’ll be exposed and 

infected with other forms of TB.” 

—Dr. Lyubomir Rak, Director, Lviv Regional 

Phthisiopulmonological Clinical Treatment 

and Diagnostic Center 
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2018, the numbers had decreased to 635 hospital beds and 5 hospitals. The closures included one facility 

that had treated approximately 800 total patients in 2017, of whom the oblast reports only 17 should 

have been treated based on clinical protocols. The largest TB hospital was restructured to serve as a 

pulmonary hospital.  

The shifts in beds and decrease in number of TB hospitals is shown in Figure 20. The numbers in the 

gray circles indicate the total number of TB hospitals. 

Figure 20: Decrease in Number of TB Hospitals and Hospital Beds, Lviv Oblast 

 

Additionally, Lviv had TB sanatorium beds: 400 at the start of 2015 and 305 by early 2018. The oblast 

retained its 180 TB specialist positions over this three-year period. Over the same time period, the 

reduction in TB beds allowed the health department to reduce over 169 other staff positions. 

Lviv oblast plans to continue to streamline, by closing the remaining 305 sanatoria beds, and converting 

100 of them into a rehabilitation center. Once the current 100 children’s sanatoria beds have been 

closed, Lviv plans to set aside 10 beds in a general hospital and potentially a limited number in a general 

(non-TB) children’s sanatorium for school-aged children undergoing chemoprophylaxis because they are 

close contacts of a recently-diagnosed TB patient and require observation or do not have suitable living 

conditions at home.  
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Lviv has an agreement with the oblast administration to reallocate all money saved from TB system 

optimization to other TB work. As of spring 2018, the oblast planned to use 2 million UAH of saved 

funds for purchase of drugs and supplies, and 6-7 million for improving the facilities and equipment in the 

remaining TB facilities.  
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5. LESSONS LEARNED AND RECOMMENDATIONS 

5.1 Lessons Learned 
As far as we know, HFG’s experience in Ukraine was unique, in that in no other countries have strategic 

purchasing approaches been developed and implemented specifically for a TB hospital system several 

years before introduction of a new provider payment system. This process allowed significant tailoring 

and review of the systems, use of the data for decision-making, and time to prepare for introduction of 

the new hospital payment system. The process yielded some significant lessons learned, as outlined 

below. 

 Strategic purchasing instruments can influence the behavior of providers and increase 

the effectiveness of the TB system even before new payment systems are introduced. 

Hospitals and health departments started making changes to make the TB system more efficient and 

effective once they saw the data on inefficiencies, and opportunities to improve care. New provider 

payment mechanisms can stimulate further improvements in TB care, but even data alone—when 

presented well and to the right people—can be a powerful catalyst for change.  

 Buy-in and understanding are necessary for cost accounting to work. Cost accounting 

implementation at the hospital level highlighted the need for ongoing training and remote support as 

facility-level finance specialists and statisticians undertake the cost accounting process; this support is 

critical to ensure that the facility staff understand both the technical steps and the objectives and 

importance of the exercise.  

 Reliable and evidence-based analytical information can help reduce resistance to 

reforms in the TB sector on the part of politicians and the medical community. Reforms 

that involve restructuring and optimization are very politically sensitive. Data from the hospital 

monitoring system empowered TB decision-makers with the evidence to convince the public, the 

media, and relevant government agencies of the need for restructuring and optimization.  

 Generating political will requires significant time and effort. Substantial advocacy and 

negotiation with a number of different stakeholders is required in order to build understanding and 

ensure strategic purchasing gets the green light from relevant government agencies to move 

forward. HFG’s work in Ukraine underlined the importance of spending time to engage a wide array 

of key stakeholders at the national level—in this case, the health, finance, and economics ministries, 

along with key hospital managers—in substantive policy dialogue to ensure common understanding 

of and communication on key aspects of the process. Identifying champions at each level can help 

with implementation of new approaches. 

 Making data meaningful for stakeholders can drive improvements in data quality. 

Historically, facilities collected data as a pro forma exercise, and data was generally considered to be 

of poor quality. Implementation experience in Ukraine demonstrated that when a feedback loop is in 

place and health care facilities have access to valuable analysis based on the data they collect and 

submit, data quality improves significantly. 

 Visualization of data helps users understand and evaluate the data. TB decision-makers 

were very excited when they saw the dashboards with graphs reflecting the data analytics. People 

who before might have been afraid to delve into the numbers, or thought they were too busy to get 
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into the nitty gritty of the data, understood and were eager to use the data presented through the 

graphic dashboards, and those who were “numbers people” realized immediately how powerful 

these new data analytics could be. 

 National clinical protocols and terms are interpreted differently across oblasts, 

complicating data interpretation or comparison of data across oblasts. Some oblasts 

interpreted the clinical protocol to require a minimum hospitalization period of 60 days for any 

hospitalized TB patient, while others felt the protocol allowed for discharge at two weeks. Similar 

differences in interpretation or terminology affected whether a patient was recorded as 

“bacteriologically confirmed.” Understanding these differences was important for HFG and for 

national stakeholders when trying to compare data analytics across oblasts.  

 Institutionalization is critical for sustainability. The strategic purchasing work in Ukraine was 

deeply institutionalized, with systems and tools “handed over” to partners for piloting early in 

implementation. Partners have played an integral role in providing feedback to allow adaptation and 

adjustment of tools and approaches based on implementation realities and user needs.  

5.2 Recommendations 
The TB strategic purchasing tools and approaches are institutionalized in the pilot regions. Health 

departments report that they intend to continue to use the systems introduced by HFG, citing them as 

excellent management tools. At the national level, building blocks and implementation steps are in place 

for the new case-based payment system to be introduced for the TB hospital system, as well as for the 

broader general hospital network.  

However, Ukraine will continue to need support as it moves forward with strategic purchasing and 

continued streamlining of the TB system. Transitioning to strategic purchasing will require that a new 

output-based payment system for TB hospitals be introduced.  

The strategic purchasing systems introduced at the hospital and regional levels have been 

institutionalized and adapted, and expanded to meet the needs of general hospitals and the NHSU at the 

national level. However, regional, national, and international stakeholders need to provide continued 

support for the national rollout of the systems to the country’s remaining regions, and the introduction 

of the new case-based payment for hospitals. It is imperative that partners work together on further 

development and institutionalization of national policies for moving toward strategic purchasing. It is 

particularly important to sufficiently solidify the plans quickly so that any change in government following 

the 2019 presidential and parliamentary elections will not push the country off of its current trajectory 

toward strategic purchasing. Taking the reforms process to the next level requires that regional health 

departments and the NHSU receive continued technical support.  

Specific recommendations are outlined below: 

 Tuberculosis experts and health financing experts need to sit at the same table. 

Worldwide, TB experts and health financing experts often move in separate circles, both on the 

government side and in donor agencies and donor-funded projects. In many cases, this means that 

provider payment schemes are designed without regard for the objectives of the country’s national 

TB program. It is imperative in Ukraine that donor TB projects, donor health financing or health 

systems projects, the MOH of Health National Center for Public Health, and the NHSU continue to 

work together as strategic purchasing is rolled out countrywide. As Oblast Health Departments 

think about restructuring TB care in their regions, they will need to engage with the NHSU to 

ensure, as much as possible, that payment incentives align with desired service delivery changes. 
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 Hospital managers would benefit from using additional clinical indicators together with 

data from the Hospital Performance Monitoring System. Clinical data available at the time 

of patient admission is used for making initial placement decisions (hospital vs. outpatient treatment; 

ward and room selection for infection control, if hospitalized), choosing an appropriate drug 

regimen, and scheduling the timing of follow-up testing. As the monitoring system is based on data 

available at the time of discharge, it does not necessarily reflect the clinical picture on which 

decisions were made at the time of hospital admission (e.g., a patient might have had negative 

sputum microscopy and negative molecular-based testing at admission, but be later classified as 

“bacteriologically confirmed” based on culture results that were returned weeks after admission). 

Helpful indicators might include: 1) percentage of patients who have results of rapid molecular-based 

testing at the time of admission; 2) percentage of patients who are rifampin-resistant at time of 

admission based on results of rapid molecular-based testing; 3) percentage of patients with drug-

sensitive pulmonary TB (PTB) based on results of rapid molecular testing at time of admission who 

are discharged within two weeks; 4) ALOS of patients with drug-sensitive PTB based on results of 

rapid molecular testing at time of admission; 5) percentage of patients with clinically diagnosed PTB 

at time of admission; and 6) ALOS of patients with clinical diagnosed TB status at the time of 

admission. 

 Strategic purchasing for TB hospital care should consider payment per hospital 

admission (case-based payment). The NHSU could consider integrating into the national 

hospital case-based payment system (to be piloted in the country beginning in 2019, and rolled out 

in 2020) the classifications for TB groups developed by HFG and using cost accounting results for 

the group relative weights. To form TB groups for payment, HFG proposes using the following 

classification criteria: main ICD-10 diagnoses; localization of TB, diagnostic method; drug sensitivity 

category; selected co-morbidities; age; statistical representativeness (number of cases in each clinical 

group); and cost difference. Further steps are needed to define hospitalization criteria and 

recommended ALOS for the specific groups that account for a significant number of TB admissions 

such as TB/HIV coinfection and miliary TB, as well as policy adjustments to the group weights to 

ensure financial incentives that are appropriate and consistent with policy and desired service 

delivery improvements.  

 Strategic purchasing should specifically promote improved TB care on the PHC level. 

While the scope of HFG’s work in Ukraine was limited to the TB hospital level, improved outpatient 

care for TB is essential to improved TB outcomes. This is especially true as hospital optimization 

and improved adherence to WHO recommendations will increase the role of PHC in TB service 

delivery in the country.  

 The NHSU might want to consider specifically purchasing case detection; rapid 

detection of drug resistance; and treatment success. As Ukraine ramps up strategic 

purchasing, HFG recommends that TB stakeholders study the issues below and consider engaging in 

policy dialogue with the NHSU and other relevant partners and contributing to development of 

appropriate indicators and payment mechanisms across the TB continuum of care. This is especially 

important as high case detection and treatment success rates have long been recognized as key to 

controlling TB epidemics. In countries with a high MDR burden, widespread implementation of rapid 

molecular-based testing as part of the initial diagnostic approach is also now recognized as essential.  

 Consider purchasing case detection. To avoid over-diagnosis of TB, only 

bacteriologically confirmed cases should be included (based on positive sputum microscopy, 

rapid molecular-based testing, or culture). The per-case payment should be large enough to 

motivate enhanced vigilance and testing of patients who present with symptoms of TB, and 

active case finding among high-risk populations, but does not need to compensate PHC 
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providers for additional work. Work flow should be considered (who orders which test and 

who is involved in sputum collection) when determining who should be paid. 

 Consider purchasing rapid detection of drug resistance. As mentioned above, the 

WHO now recommends incorporation of GeneXpert-mycobacterium TB/rifampicin 

resistance (MTB/RIF) testing into initial diagnostic algorithms in countries with a high MDR 

burden, such as Ukraine. Full outpatient treatment of patients with drug-sensitive TB who 

are not severely ill should be the default clinic path. This necessitates the exclusion of MDR 

TB through rapid molecular testing prior to making a decision about hospitalization. Starting an 

MDR treatment regimen in cases identified as rifampicin-resistant through rapid molecular 

testing while waiting for culture confirmation is an accompanying WHO recommendation to 

maximize treatment efficacy and reduce the risk of disease transmission, in hospital or out. 

Because this is a new clinical path requiring behavior change, targeting completion of such 

testing with a bonus payment could lead to more-rapid implementation. It is important to 

avoid unintentionally motivating excessive testing with GeneXpert MTB/RIF, which costs 

about $10 per cartridge. Accordingly, one option would be to pay for only notified TB cases 

that were tested with GeneXpert MTB/RIF as part of the initial diagnostic evaluation. 

Another option would be to implement a bonus payment for all bacteriologically confirmed 

cases (as recommended above) but pay a higher amount if the initial evaluation included 

rapid molecular-based testing. 

 Consider purchasing treatment success. The additional work done by both PHC and 

hospital providers to supervise treatment of TB patients is significant, and provider 

motivation is likely to affect the quality of delivered care. Shifting to full outpatient treatment 

will increase the duration of outpatient Directly Observed Treatment by 50 percent for DS 

cases (from four to six months) and much longer for treatment of MDR TB. To improve 

treatment success rates, consider paying providers for management of cases resulting in 

desired treatment outcomes (cured or completed treatment). The compensation should be 

in proportion to the additional burden of work: a base amount (x) for successfully treated 

TB cases where the intensive phase was completed in the hospital; a larger amount (e.g., 

1.25x) if a portion of the intensive phase of treatment was also managed at the outpatient 

level; a larger amount still (e.g., 1.5x) for drug-sensitive cases managed without 

hospitalization to start the intensive phase; and the largest amount for management of MDR 

cases (e.g., 4x, with the amount adjusted downward for each month the patient spent in the 

hospital). Again, workflow should be considered when deciding how to distribute bonus 

payments between providers (PHC physicians, nurses, and TB physicians), the Kyrgyz 

Republic is the first FSU country with experience implementing this type of system, and 

should be studied before implementing such a system in Ukraine. 

 TB hospital managers should periodically review data and coordinate strategic planning 

with providers responsible for overseeing TB case detection at the PHC level. For 

optimization of TB treatment success and minimization of nosocomial transmission of drug resistant 

TB, TB patients referred for hospital admission should arrive with results of rapid-molecular testing. 

A national effort directed at early (outpatient) molecular-based testing will be an essential part of 

scaling up full outpatient treatment of TB. 

 Donors should present a united front and support next steps in strategic purchasing. 

While there are many different and valid approaches to cost accounting and many types of software 

that could be used to create a hospital monitoring system, donors should respect the work that has 

been done to date and the decisions that Ukraine has made regarding strategic purchasing 

instruments and approaches, and help the country move forward on the current trajectory. 
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ANNEX A: FORM 066/o 
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