
[bookmark: _GoBack][image: ]THE 
THE COSTS OF DELIVERING HEALTH SERVICES IN TANZANIA

[image: ]Ministry of Health and Social Welfare

Findings from a comprehensive costing analysis


[image: ][image: ] With funding from:
Final Report
18 March 2013


The cost of delivering health services in Tanzania: findings from a comprehensive costing analysis
[image: OPM Logo UK]Chris James, Mark Bura, Tim Ensor
with inputs from Sourovi De and Sarah Fox

2	© Oxford Policy Management	
Foreword by Minister of Health Placeholder 




	i
Acknowledgements
The team members for the overall study were Mark Bura, Sourovi De, Tim Ensor, Sarah Fox and Chris James. This draft report was written by Chris James, Mark Bura and Tim Ensor. This report version has been peer reviewed by Tanzanian experts, including Ministry of Health staff and the GIZ Tanzania office.
Chris James led data analysis and validation on the facility costing, and was the project manager. He also contributed to the data analysis and validation on the costing of an essential package, and development of the costing model. He wrote the first and final versions of this report.
Mark Bura played a crucial role in the data collection process (design, implementation and validation). He also contributed to data analysis and validation for the facility costing and costing of an essential package, development of the costing model. He provided detailed comments and text to different iterations of this report.
Tim Ensor led the initial design work for this project, the data collection process (design and validation), data analysis on costing of an essential package, and developed the costing model. He was the project manager during the period of study design and data collection. He also contributed to data analysis for the facility costing. He provided detailed comments and text to different iterations of this report.
Sourovi De contributed significantly to the data validation process for the facility costing, helping to reshape and clean the data. Sarah Fox contributed significantly to the initial design work for this project, and to the data collection process. Contributions from Rob Chapple, Andrew Msami and Kennedy Mbwette in reshaping and cleaning the data are also gratefully acknowledged.
This analysis would have not been possible without the substantial contribution of the Christian Social Services Commission (CSSC), who organised, coordinated and managed the data collection. In particular, Mecklina Isasi, as project manager for data collection, was responsible for organising and managing fieldwork, data collection, cleaning and entry. HS20/20 supported data quality assurance. Data collection was funded by USAID and GIZ, and with participation of the key Tanzanian stakeholders: Ministry of Health and Social Welfare, CSSC, Association of Private Health Facilities in Tanzania, National Health Insurance Fund, and the National Social Security Fund.
Steering of this report was done through the Technical Working Group Health Financing of the Tanzanian Health Sector-Wide Approach. GIZ coordinated the different parts of the study.
Finally, this report and the preceding analyses have also benefitted significantly from many comments from representatives of the Ministry of Health and Social Welfare, the CSSC, the Association of Private Health Facilities in Tanzania, National Health Insurance Fund, the National Social Security Fund, GIZ, USAID and other international partners. In particular, comments from Kai Straehler-Pohl, Mariam Ally, Mecklina Isasi, Susna De and Ibadat Dhillon are gratefully acknowledged.

This assessment was carried out by Oxford Policy Management. The project manager is Chris James. The remaining team members are Mark Bura, Sourovi De, Sarah Fox and Tim Ensor. For further information contact chris.james@opml.co.uk
Oxford Policy Management Limited	6 St Aldates Courtyard	Tel 	+44 (0) 1865 207300	
	38 St Aldates	Fax	+44 (0) 1865 207301
	Oxford OX1 1BN	Email	admin@opml.co.uk
Registered in England: 3122495	United Kingdom	Website	www.opml.co.uk 
© Oxford Policy Management	i
[bookmark: _Toc323291619][bookmark: _Toc350348906]Executive Summary
This study provides a comprehensive analysis of the costs of delivering facility-based health services in Tanzania. Two inter-related approaches were used to cost health services in Tanzania: costing of health facilities, and costing of an essential package of care. In the first approach, a detailed costing of health facilities was undertaken, based on a facility survey that was undertaken in 155 facilities. This top-down costing included all of the observed costs inherent in delivering services within health facilities. A second approach involved costing an essential package of care. This complements the overall costing of health facilities by estimating the unit costs of treating specific health conditions. Three survey instruments were used to estimate the direct costs of these conditions: normative ‘best practice’ cost estimates based on surveys of national experts for 54 health conditions; normative ‘expected practice’ costs based on surveys of facility clinicians for 36 health conditions across 34 health facilities; and the ‘actual practice’ costs of treating individual patients for 19 health conditions based on patient exit surveys in 34 facilities. Sampling was based on a stratified clustered approach.

Some of the key findings from this report can be summarised as follows:
Costing of health facilities: main results
· Total cost
· A typical (median value) dispensary cost TZS 44m per year in 2011/2012. This compares with TZS 197m for a health centre, TZS 1,330m for a first level hospital (i.e. district hospitals or other hospitals at the first referral level) and TZS 5,330m for a regional hospital. Total costs were TZS 7,650-7,960m for speciality hospitals and 58,100m for Muhimbili national hospital.

· Composition of total costs
· Recurrent costs made up about 80% of total costs, with a slightly higher share for hospitals (all ownership types) than lower level facilities.
· Personnel costs were the main cost driver for all facility types.
· The relative cost share of inpatient versus outpatient services was noticeably higher for regional and first level hospitals, as compared with health centres (and dispensaries, which are not intended to have inpatient departments). 

· Unit costs
· A typical inpatient bed day cost 2.6 times as much as a typical outpatient visit, with a typical inpatient admission (inpatient days multiplied by length of stay) costing 10.5 times more than an outpatient visit.
· Unit costs varied substantially across the sample. Table E1 provides unit cost for outpatient visits, inpatient bed days and inpatient admissions, disaggregated by level of care and ownership.
Table E1. Unit costs by facility type[footnoteRef:1] and ownership (median values, Tanzanian Shillings) [1:  Median results for national hospitals are not reported because 40% of this sub-sample had insufficient cost data.] 

	
	Outpatient Visits
	Inpatient Bed Days
	Inpatient Admissions

	Dispensaries
	9,899
	a
	23,525 b

	- Public
	8,805
	a
	a

	- Private: FBO/NGO
	10,998
	a
	a

	- Private: self-financed
	20,169
	a
	a

	Health Centres
	12,609
	26,511
	85,741

	- Public
	12,344
	26,511
	85,530

	- Private: FBO/NGO
	15,684
	31,805
	88,535

	- Private: self-financed
	a
	a
	a

	Level 1 Hospitals
	21,728
	36,396
	164,159

	- Public
	20,796
	32,632
	126,830

	- Private: FBO/NGO
	19,678
	33,174
	159,595

	- Private: self-financed
	37,865
	117,990
	283,575

	Regional Hospitals
	33,312
	34,942
	140,031


a Sub-sample size insufficient or zero (n<3); b This reflects the median of the 3 of 70 dispensaries who offered inpatient services (dispensaries officially do not provide inpatient services).
· From these results, it can be seen that in general unit costs: (a) increased the higher the level of care, largely reflecting greater use of more specialised staff, and (b) were higher for private self-financed health facilities, as compared with private FBO/NGO and government facilities. This mainly reflects lower workloads and shorter lengths of stay for private self-financed facilities.
· Despite these differences across ownership and facility type, there remained considerable variation even within specific ownership / facility type combinations.
· Regional comparisons showed that variations in unit costs were typically more marked for inpatient services than outpatient services, with inpatient unit costs higher in Dar es Salaam hospitals than elsewhere. But this and other regional differences are essentially ‘explained’ by ownership modality rather than by regional differences per se.
· A more detailed breakdown of outpatient and inpatient unit costs was also undertaken. For outpatient care, dental visits were typically about three times as costly as general or RCH outpatient visits. For inpatient care, whilst the unit cost of an inpatient admission was typically more costly for general inpatient cases than paediatric or maternity cases, the cost per inpatient bed day was actually highest for maternity cases.

Costing of an essential package of care: main results
· The most expensive health conditions to treat
· The most expensive conditions to treat were typically non-communicable diseases, particularly cancers, insulin-dependent diabetes and head trauma, as shown in Table E2.
Table E2. Ten most expensive health conditions to treat, by survey instrument
	
	All conditions
(n=56)
	Conditions where all 3 instruments applied (n=19)
	Best practice 
(n=55)
	Expected practice (n=35)
	Actual practice 
(n=21)

	1
	Head trauma2
	Diabetes: insulin-dependent*
	Head trauma2
	Leg fracture2
	Diabetes: insulin-dependent*

	2
	Diabetes: insulin-dependent*
	Prostate cancer
	Prostate cancer
	Diabetes: insulin-dependent
	Prostate cancer

	3
	Prostate cancer
	Severe malnutrition
	Bronchial cancer1
	Meningitis
	Severe malnutrition

	4
	Bronchial cancer1
	Breast cancer
	Skin cancer1
	Prostate cancer
	Breast cancer

	5
	Skin cancer1
	Epilepsy
	Severe malnutrition
	Head trauma
	Epilepsy

	6
	Severe malnutrition
	Myocardial infarction
	HIV/AIDS opport. infections1
	Abnormal foetal presentation
	Myocardial infarction

	7
	HIV/AIDS opport. infections1
	Tuberculosis - DOTS
	Leg fracture2
	Antepartum haemorrhage
	Hypertension

	8
	Leg fracture2
	Caesarean section
	HIV/AIDS ARV provision2
	HIV/AIDS ARV provision2
	Tuberculosis - DOTS

	9
	HIV/AIDS ARV provision2
	Malnutrition
	Colorectal cancer1
	Severe malnutrition
	Caesarean section

	10
	Colorectal cancer1
	Malaria in U5s
	Epilepsy
	Myocardial infarction
	Malnutrition


1 not included in expected or actual practice. 2 not included in actual practice. * includes the daily cost of insulin

· Comparison of best practice, expected practice and actual practice
· ‘Best practice’ cost estimates were most often higher than ‘actual practice’ estimates, which in turn were typically higher than ‘expected practice’ estimates. 
· For example, hospital treatment of a child with an acute respiratory infection and pneumonia was estimated to cost TZS 274,766 if ‘best practices’ were followed, compared with TZS 91,656 for facility ‘expected practices’ and an actual practice cost estimate of TZS 210,095.
· Much of the explanation for the higher best practice estimates lies in higher estimates of staffing needs (both time needed to treat a patient and assumptions about staff cadre/s needed to treat a patient). At the same time, there were many exceptions to this general pattern.

· Cost differences by ownership
· When comparing the cost of treating these 56 health conditions by facility ownership, it costs more to treat a patient in a private self-financed facility than in a private FBO/NGO facility or public facility. These differences by ownership mainly reflect (a) higher overhead costs, and (b) the likely higher cost of procuring medical commodities.

Applications to health financing policy
The costing results detailed in this report can be used to inform health financing policy in a number of ways, particularly for priority-setting, fiscal sustainability, pricing issues and to improve facility performance. These are summarised in Table E3 below.
Table E3. Costing results and selected policy uses
	Priority-setting and fiscal sustainability

	Assessing fiscal sustainability of current and future health financing arrangements
Developing an essential package of care that can be feasibly financed by prepayment mechanisms

	Pricing

	Setting reimbursement rates for health insurance
Setting budgets for public facilities and FBO/NGO facilities contracted by government
Setting user fee policies, including exemptions for certain population groups and conditions

	Facility performance

	Monitoring performance across and within different levels of health care
Exploring scope for efficiency gains



In terms of policymakers applying these results to health financing policies, some of the main next steps include:

· Decide on which specific policy areas (as summarised in Table E3) costing results will be used.
· Discuss the costing methodologies used and agree on how results from each of the survey instruments could be applied to pricing policies, facility performance assessment and priority-setting.
· Discuss specifics of Instrument 1 unit cost results, particularly the extent to which unit cost results are disaggregated by ownership (in addition to being disaggregated by level of care).
· Discuss how the range of estimates provided by Instruments 2, 3 and 4 can be combined.
· Explore use of related work on the costing model.
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[bookmark: _Toc350348908]Introduction
This study provides a comprehensive analysis of the costs of delivering facility-based health services in Tanzania. It was undertaken in response to the Ministry of Health, Republic of Tanzania, who had requested the Deutsche Gesellschaft fur Internationale Zusammenarbeit GmbH (GIZ) to fund analytical work to cost health services in Tanzania. Data collection was funded by USAID and GIZ.
In addition to providing a thorough picture of the costs of health services, results have also been used to develop a costing model that explores the expected financial impact of changes to utilisation, unit costs and other key variables. 
The specific objectives of this study are summarised as follows:
· Provide a detailed costing of health facilities
· Cost an essential package of care
· Develop a costing model to simulate the effect of changing macro and health system factors
This report focuses on the first two of these three objectives.
The costing results generated can be used to inform health financing policy, particularly in relation to pricing issues. These include reimbursement rates for health insurance, budget and grant setting from government to health facilities, and user fee policies (including exemptions for certain population groups or conditions).
The remainder of the report is structured as follows. In the next section, the methods used to cost health services are described, together with information on sampling and other data issues. This is followed by Section Three in which results of the facility-based costing analysis are presented. Section Four presents results for costing of the essential services package. In Section Five, the costing model is briefly summarised (a manual for the costing model is provided separately). Policy implications and overall conclusions are discussed in Section Six, together with suggested next steps.
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0. [bookmark: _Toc350348910]Costing approaches
[bookmark: _Toc350348911]Overview
Two inter-related approaches were used to cost health services in Tanzania: costing of health facilities, and costing of an essential package of care. These used a variety of survey instruments, as summarised below (full details of the instruments can be found in a supplementary document):
	1. Costing of health facilities
	2. Costing an essential package of care

	Facility survey (Instrument 1)
	Survey of national experts (Instrument 4)
Survey of facility clinicians (Instrument 2)
Patient exit surveys (Instrument 3)



In the first approach, a detailed costing of health facilities was undertaken, based on a facility survey that was undertaken in 155 facilities. This top-down costing included all of the observed costs inherent in delivering services within health facilities. It also provides data that underpins the second costing approach and the costing model. Total costs were first broken down by economic category and cost centre, with unit costs then derived for different categories of inpatient and outpatient care. This analysis was undertaken for a representative sample of facilities from each level of the Tanzanian health system, and across different facility ownership types. These cost estimates represented the full actual (as opposed to normative) costs spent in providing services in health facilities.
A second approach involved costing an essential package of care. This complements the overall costing of health facilities by estimating the unit costs of treating specific health conditions. Three survey instruments were used to estimate the direct costs of these conditions: normative ‘best practice’ cost estimates based on surveys of national experts for 54 health conditions; normative ‘expected’ costs based on surveys of facility clinicians for 36 health conditions across 34 health facilities; and the actual costs of treating individual patients for 19 health conditions based on patient exit surveys in 34 facilities. Results of these survey instruments were combined with estimates of indirect costs (overheads) from the facility survey, such as administrative staff, general maintenance costs, and capital costs.
In both of the costing approaches, all the costs of treating the patient in the facility, regardless of how these costs were financed. These costs include pharmaceuticals that were available in facilities, even if these were paid in part by out-of-pocket payments. At the same time, it should be noted that a health services rather than a wider social-community perspective was taken. Thus whilst all the costs associated with treating patients were included, additional demand-side costs to households, such as transportation costs, costs of carers accompanying patients and the costs associated with time off work were not considered. Furthermore, whilst the methodology used provides sufficient information to enable a general costing and derivation of unit costs of services at each level of the system, including the costing of an essential package, it does not provide the detailed information required for general case-mix adjustments for all health conditions.
Each of these two approaches is discussed in more detail below.
[bookmark: _Toc350348912]Costing of health facilities
Costing of the 155 sampled health facilities was done in three stages. In a first stage, total costs per facility were calculated for the following standard economic categories: 
	Recurrent Costs
	Capital Costs (annualised)

	1. Personnel 
31 staff cadres (further grouped into 10 cadres)
2. Medical commodities
Medicines
Medical supplies
3. Other recurrent expenditure
Utilities, routine maintenance, etc.
	1. Buildings
2. Medical equipment 
10 categories
3. Non-medical equipment
Vehicles
Facility machinery
Office furniture



Personnel costs were obtained directly from the monthly payroll. These were disaggregated by 31 staff cadres commonly used in Tanzania (for example, medical consultant, medical officer, assistant medical officer, clinical officer, nursing officer, nurse), and included reported allowances (benefits such as pensions) as well as salaries. Spending on medicines and medical supplies were derived by valuing all medicines available in a facility, whether purchased or freely received. Costs of other recurrent items, such as utilities and routine maintenance, were based on reported expenditure.
In terms of capital items, building costs were based on the estimated value of the building in today’s prices. Equipment costs were obtained by completing a comprehensive inventory of medical and non-medical equipment, and valuing these at replacement cost using a standardised price list. Equipment quantities were based only on those in full working condition.
Capital costs were annualised, using a conventional formula that incorporates discounting:


where for asset i, A is its annualised value, V is its replacement cost and L is its useful working life; r is the rate of discount. 
The discount rate used was 5.92%, equal to the 10-year Tanzanian government bond (at the time of calculation)[footnoteRef:2]. Estimates of years of useful working life for equipment were based on Arges 2008, and ranged from 2-20 years. Buildings were assumed to have a working life of 35 years. [2:  The government bond figure was obtained from the World Bank database: http://data.worldbank.org/ ] 

In a second stage, these total costs were allocated to cost centres, using a step-down cost accounting approach, taking care to avoid both double-counting and under-counting. 
To begin with, 18 intermediate cost centres were defined, grouped into 4 clusters:
· Inpatient Cost Centres x 5
General/Medical; Paediatric; Maternity; Surgical; Other
· Outpatient Cost Centres x 5
General; Reproductive and Child Health; Haemodialysis; Dental; Other (includes A & E)
· Clinical Support Cost Centres x 6
Operating Theatres; Laboratory; Intensive Care Unit (includes Neonatal Intensive Care); Imaging; Pharmacy; Other 
· Overheads Cost Centres x 2
Recurrent; Capital
Costs were allocated to these 18 departments for items that were incurred clearly and exclusively by a particular cost centre. Drugs, for example, were allocated to the pharmacy department within the Clinical Support cluster, as were salaries of pharmacy staff. Similarly, the salaries of radiography staff and specific items of radiography equipment were apportioned to the imaging department.
These 18 cost centres were then reduced in three further steps, to 16, 10 and ultimately 6 final cost centres, as illustrated in Figure 1. 
[bookmark: _Toc348017807][bookmark: _Toc350262115][bookmark: _Toc350334668][bookmark: _Toc350334845][bookmark: _Toc350334863][bookmark: _Toc350348913]Figure 1 Step-down costing: from 18 to 6 cost centres
[image: ]
The step from 18 to 16 cost centres involved allocating the recurrent and capital cost centres on the basis of relative floor space used by the 16 cost centres (i.e. as a proportion of the total useful floor area). 
Similarly, the step from 16 to 10 cost centres required allocating the 6 clinical support cost centres to the 10 inpatient and outpatient cost centres. The method for allocating these costs was based on relative activity. For example, if in a particular health facility 20% of laboratory tests were attributable to the inpatient surgical department, and 3% to the outpatient dental department, 20% and 3% of the total costs of the laboratory cost centre would be allocated to the inpatient surgical and outpatient dental departments respectively.
For personnel who work across multiple departments, their costs were allocated based on the estimated proportion of time they spend in different departments. Utilisation of staff time was estimated using a nested survey of consultants, medical officers, clinical officers, assistant medical officers and nurses within each of the 155 health facilities sampled.
The last step of moving from 10 to 6 cost centres was a simple aggregation of certain costs centres, namely the general/medical, surgical and other inpatient cost centres being combined into one cost centre (Inpatient_General+), and similarly the haemodialysis, dental and other outpatient cost centres being combined (Outpatient_General+). This step was needed for the unit cost analysis, due to data quality concerns of certain workload statistics (discussed further in 2.2.2).
Finally, in a third stage, unit costs were derived. Cost centres were divided by relevant facility workload data, creating unit costs per outpatient visit, inpatient bed day and inpatient admission. Note that the Annex provides a brief comparison of this study’s results with other studies and data sources.
The first source of information for workload data was a facility’s HMIS records. However, not all facilities maintained sufficiently detailed HMIS data, particularly for non-public facilities. Thus additional data was collected based on facilities’ daily logs. Reference values for the longest feasible average length of stay for inpatient admissions were also provided, based on consultations with doctors at Kilimanjaro Christian Medical Centre, such that data collectors could check any particularly unusual results.

 The final set of unit costs produced was:
· Cost per outpatient visit
· Cost per general outpatient visit
· Cost per reproductive and child health outpatient visit
· Cost per dental outpatient visit
· Cost per inpatient bed day and per inpatient admission (equivalent to inpatient days multiplied by length of stay)
· Cost per general inpatient bed day and per admission
· Cost per paediatric inpatient bed day and per admission
· Cost per maternity inpatient bed day and per admission



[bookmark: _Toc350348914]Costing of an essential package of care
As mentioned in Section 2.1.1, the costing of an essential package utilised three survey instruments (Instruments 2, 3 and 4) to produce both normative and actual cost estimates for a range of health conditions. The particular health conditions analysed by one or more of these survey instruments is summarised in Table 1 below.
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	Area
	Condition
	Area
	Condition

	RCH
	Malnutrition a
	CDC
	Malaria

	RCH
	Severe malnutrition
	CDC
	HIV/AIDS - provision of ARVs

	RCH
	Childhood Immunisations
	CDC
	HIV/AIDS – opportunistic infections

	RCH
	ARI + pneumonia
	CDC
	Sexually Transmitted Infections

	RCH
	Diarrhoea
	CDC
	Tuberculosis  - DOTS

	RCH
	Measles
	CDC
	Cholera

	RCH
	Malaria
	CDC
	Meningitis (Bacterial)

	RCH
	Worms b
	CDC
	Plague

	RCH
	Basic Antenatal  Care
	CDC
	Schistosomiasis a

	RCH
	PMTCT
	CDC
	Elephantiasis

	RCH
	Normal delivery
	NCD
	Diabetes - insulin dependent

	RCH
	Routine Post Partum Care
	NCD
	Diabetes - non insulin dependent

	RCH
	Antepartum Haemorrhage
	NCD
	Bronchial Asthma

	RCH
	Hypertension/pre eclampsia
	NCD
	Hypertension

	RCH
	Severe Anaemia
	NCD
	Myocardial Infarction

	RCH
	Premature Labour
	NCD
	Breast Cancer

	RCH
	Abnormal foetal presentation
	NCD
	Cervix Cancer

	RCH
	Prolonged Labour
	NCD
	Prostate Cancer b

	RCH
	Caesarean Section
	NCD
	Bronchial Cancer

	RCH
	Uterine Rupture
	NCD
	Skin Cancer

	RCH
	Intra/Post partum infection
	NCD
	Mental Health - Epilepsy

	RCH
	Post Partum Haemorrhage
	NCD
	Head trauma c

	RCH
	Routine perinatal care
	NCD
	Leg fracture (Midshaft femur)

	RCH
	Emergency newborn care
	NCD
	Arm fracture (Colles' fracture)

	RCH
	Unwanted pregnancies
	NCD
	Peptic Ulcer

	RCH
	FP - permanent methods
	NCD
	Dental Decay


Note: skin treatment for albinos was not costed because there was no clear standard treatment guidelines for this.
The exact conditions that were chosen reflected conditions with a significant disease burden in Tanzania. These were based on discussions with the Ministry of Health, the Health Insurance Fund, development partners, and representatives from health providers from the private (self-financed) sector and from faith-based organisations.
One of these three survey instruments – Instrument 4 – estimated the ‘best practice’ costs associated with 55 of 56 health conditions. These cost estimates were normative in nature, reflecting the views of Tanzanian experts from the Ministry of Health and national hospitals (who in turn may have referred to international evidence and practice) on the resources required to effectively treat these conditions. 
Experts in the health conditions were first interviewed to obtain information on the direct staffing, medicines, medical supplies, laboratory tests and imaging required for an ‘average’ patient for a particular condition. They were then asked to make judgements about the proportion of patients that could safely be treated at each level, the therapies provided and the proportion of patients requiring each therapy. These data on needed input quantities were combined with input prices based on the Tanzanian MSD price list and MSH/WHO International Price Indicator Guide for medicines, to calculate the direct unit costs per condition. Additional analysis was undertaken to reflect different prices for medical commodities: in the results section, the price of medical commodities in private self-financed facilities was assumed to be 30% higher, based on general discussions with Tanzanian stakeholders.
For each condition, the instrument was divided by level of care (community, dispensary, health centre and hospital) and then by resource category.
In contrast, Instrument 2 estimated the standard ‘expected practice’ costs associated with 36 of 56 health conditions. These cost estimates were also normative, but reflected instead how health facilities expect to treat these essential package health conditions. The expectation, therefore, is that these cost estimates should be lower than those estimated through Instrument 4.
Although different health workers were interviewed in Instrument 2, methodologically it was almost identical to Instrument 4: interviewees were asked what they thought were the direct staffing, medicines and other resources required to treat an ‘average’ patient for a particular condition. The one methodological distinction was that interviewees only answered questions about the care that would be given in their facility, and not the care required at other levels of the health system.
Finally, Instrument 3 estimated the ‘actual practice’ costs of treating patients for 19 of the 56 health conditions, based on patient exit surveys. Patients (or patients’ carers) were asked a range of questions about the resources used to treat them (or the patient they were assisting), such as which medical staff saw them during their admission or visit, for how long, and what drugs were prescribed.
These three survey instruments therefore provided different perspectives on the expected direct costs of a range of conditions that together make up an essential package of care. Results of these survey instruments were then combined with estimates of indirect costs (overheads) from the facility survey (instrument 1). Indirect costs include the cost of administrative staff, general maintenance costs, and capital costs. These indirect costs added to estimates of direct costs provide a complete picture of the expected costs of treating these health conditions.

[bookmark: _Toc350348916]Data
[bookmark: _Toc350348917]Sampling
Sampling aimed to be nationally representative, whilst keeping within a reasonable budget. For this reason, a stratified cluster approach rather than a simple random approach was adopted. 
The 20 administrative regions of Tanzania were first stratified according to key population and health characteristics (e.g. population density, age and sex ratio, incidence of malnutrition). This process produced five ‘similar’ clusters (Table 2).
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	Region
	Population per sq km
	Sex ratio (M to F)
	Population aged 0-14
	Population aged 65+
	Births with health professional
	Births in health facility
	Stunting (below 3SDs average)
	U5’s with fever in last 2 weeks
	Cluster

	Tanga
	61.0
	94.0
	44.0%
	4.7%
	44.5%
	41.3%
	21.9%
	20.4%
	1

	Mtwara
	67.3
	90.0
	37.2%
	5.6%
	59.5%
	58.6%
	16.4%
	37.5%
	1

	Kigoma
	45.2
	93.0
	49.5%
	3.2%
	33.5%
	33.3%
	17.0%
	51.6%
	1

	Shinyanga
	55.1
	95.0
	48.8%
	3.3%
	34.7%
	33.1%
	11.9%
	31.2%
	1

	Kagera
	71.4
	97.0
	47.3%
	3.9%
	54.3%
	53.8%
	16.3%
	14.2%
	1

	Mara
	70.0
	91.0
	48.1%
	3.8%
	30.4%
	33.3%
	9.5%
	36.8%
	2

	Dodoma
	41.0
	94.0
	44.4%
	4.6%
	45.9%
	45.1%
	28.4%
	27.9%
	2

	Arusha
	35.3
	100.0
	43.9%
	3.1%
	47.2%
	46.2%
	17.7%
	17.4%
	2

	Morogoro
	24.8
	99.0
	41.6%
	4.1%
	60.6%
	58.0%
	18.8%
	25.9%
	2

	Lindi
	11.9
	93.0
	39.0%
	5.6%
	52.1%
	51.7%
	20.5%
	32.9%
	2

	Mbeya
	34.2
	92.0
	43.6%
	4.0%
	42.9%
	43.1%
	19.2%
	15.3%
	2

	Singida
	22.0
	95.0
	46.3%
	5.0%
	48.5%
	47.7%
	15.2%
	22.5%
	2

	Tabora
	22.5
	97.0
	46.9%
	4.2%
	46.4%
	45.7%
	14.6%
	22.9%
	2

	Rukwa
	16.6
	96.0
	48.4%
	2.9%
	29.5%
	29.5%
	20.4%
	13.5%
	2

	Manyara
	22.7
	106.0
	46.3%
	3.8%
	38.5%
	38.0%
	25.4%
	14.4%
	2

	Pwani
	27.3
	98.0
	40.0%
	6.6%
	74.0%
	73.1%
	10.5%
	40.3%
	3

	Ruvuma
	17.5
	95.0
	42.5%
	3.8%
	83.0%
	85.9%
	19.0%
	33.3%
	3

	Iringa
	26.2
	90.0
	44.5%
	4.0%
	80.8%
	80.4%
	22.3%
	26.4%
	3

	Kilimanjaro
	103.4
	93.0
	43.0%
	6.0%
	86.1%
	86.7%
	6.1%
	14.2%
	4

	Mwanza
	149.5
	98.0
	46.6%
	3.2%
	44.1%
	45.9%
	16.3%
	9.8%
	4

	Dar es Salaam
	1785.6
	102.0
	32.8%
	2.1%
	91.0%
	90.2%
	6.9%
	25.6%
	5


Source: NBS 2010

From each of these clusters, one region was randomly selected (with redraws if more than two regions bordered each other), namely: Kilimanjaro, Mbeya, Iringa, Shinyanga and Dar es Salaam regions. Within each of these 5 selected regions, 3-4 districts were randomly selected. Then within each of these districts, all regional or super-speciality hospitals were selected, as were all district level hospitals – whether they were public facilities or run by faith-based organisations (FBOs). Additional private self-financed and FBO hospitals were selected at random in order to reach the sample required for each cluster. Health centres and dispensaries were randomly sampled, with at least 1 health centre and 2 dispensaries per district.
From this stratified cluster approach, a total of 155 facilities were selected for the facility survey, representing facilities at each level of care and across the different ownership types prevalent in Tanzania (see Table 3 at the beginning of Section 3). Note that district hospitals and other first referral level hospitals were over-sampled, to ensure sufficient sample size for the regression analysis used in the costing model.
From this sample, a sub-sample of 34 health facilities were selected for the survey instruments used to cost the essential package of care. From each of the five sampled regions, all regional or higher level hospitals were selected, together with at least 2 randomly selected district or other level 1 hospitals and at least 2 health centres.
[bookmark: _Toc350348919]Data collection
This section summarises the main data collection issues: see Bura (2012) and the CSSC Guideline to Data document for further details on the data collection process. 
Prior to data collection, a number of technical workshops were held. These aimed to provide data collectors with a common understanding of the survey instruments used, including definitions of key terms in each of the surveys, as well as provide a broader overview of the work.
The actual data collection occurred from mid-2011 to mid-2012. The data collection process was coordinated and managed by the Christian Social Services Commission – Competence Centre (CSSC-CC). HS20/20 supported data quality assurance. This was done in close collaboration with representatives from the Ministry of Health and Social Welfare, Regional Health Management Teams, Council Health Management Teams, and the Association of Private Health Facilities in Tanzania (APHTFA), the National Health Insurance Fund (NHIF) and the National Social Security Fund (NSSF) amongst others. Data collection was financed by USAID and GIZ. The survey instruments were first piloted in the Kilimanjaro region.
During data collection period, about 12% of the sampled facilities were incorrect or not found in the expected location. That is, these facilities did not exist, were not in the specified area, were dis-used or were misclassified. The missing facilities were replaced through random selection, where facilities of the same level existed in the district. Oversampling from other districts was also done to arrive at the correct sample size by level and ownership.
In-built checks in data were used to assure data plausibility. These included iterative random spot checks for errors using a spot check list for Instrument 1. These random checks were done at least three times before the data was inputted into the database, with the hard copy filed as final data for further reference. In addition, the final data on hard copies was compared with corresponding inputs in the database. Error rates were marked. These decreased from 8.4% to 1.1% or lower in the final data entry files. In a rare case one tertiary level facility was wrongly coded as a district level hospital – this was rectified in the data analysis.
Instrument 2, 3 and 4 had fewer data collection challenges compared to Instrument 1. Still, for Instrument 3, it was difficult to achieve the target number of cases to cost. Some cases were too few to reach adequate numbers in the study period, a problem compounded by the season of the year (planting or harvesting meant families are more likely to skip medical services for some non-serious conditions). For Instruments 2 and 4, whilst data collection was relatively straightforward, there were many incorrectly specified dosages and missing prices. These were fixed in the data analysis stage, as described in section 2.2.3 below.
Following data collection, an initial analysis was undertaken to compare the costs across the three instruments. Large discrepancies were noted and the reasons for differences examined in more detail. Often it was found that one item (e.g. drug, time for staff activity) explained much of the variation. Prices and quantities were checked and cleaned where necessary. The remaining variation is assumed to be the result of differences in the reported and actual treatment.
[bookmark: _Toc350348920]Data quality issues, resolutions and limitations
The training workshops and the various quality checks built in to the data collection process helped ensure data were collected in a consistent way across different districts. Nevertheless, a number of data quality issues still emerged in the data analysis stage[footnoteRef:3]. Data cleaning therefore represented a substantial task, particularly for Instrument 1. [3:  Data analysis for Instrument 1 was done using Stata 12. For Instruments 2, 3 and 4, data analysis was done using both Stata 12 and Microsoft Excel.] 

An initial and not insubstantial data cleaning challenge for Instrument 1 was to ascertain when values entered as missing were actually missing or were in fact equal to zero. Without correction, this would lead to large over-estimates of average variable values. This ‘missing or zero’ ambiguity was a particular concern for questions related to medical equipment and staff salaries in the facility survey (Instrument 1). 
Fortunately, cross-referencing related questions in the facility survey could often resolve this problem. For staff salaries, missing values were changed to zero when that specific staff cadre did not exist in a particular health facility. For example, if the total staff salary for consultants was inputted as missing in a particular facility, and in that facility there were no consultants, then the missing value would be changed to zero. Similarly, for medical equipment, missing values were changed to zero on the basis of the kind of activities a facility performed (for example, laboratory medical equipment would be changed from missing to zero if the facility did not perform laboratory tests). The result of this process was that the majority of the missing values in relation to staff salaries and medical equipment were recoded to zero, although it should be noted that two of the five national/specialty hospitals had insufficient data to assess total or unit costs.
The second major data cleaning challenge for Instrument 1 was dealing with outliers. This was particularly important for key total cost and workload variables. For example, the annualised value of two district hospital’s buildings was over a million times higher than the median value. Without correction, mean values would yield substantial over-estimates of the value of hospital buildings. In this case, data correction was easy: for these two observations, data had wrongly been inputted as absolute Tanzanian Shilling values rather than in millions. For outliers where there were not such obvious data entry errors, these were first set to missing, and then to the mean value (to limit any downward bias in results, since most outliers were at the upper tail of the distribution). This approach of correcting outliers was done very cautiously, that is only for severe outliers that had substantially different values to the rest of the sample, since it is preferable to use the original data received whenever possible.
Severe outliers were identified using letter-value displays (utilising the lv command in Stata). Letter-value displays dissect the distribution of a variable, identifying the values of a variable in relation to the variable’s interquartile range values (and thus are conceptually related to boxplot analyses). Values which are substantially different from the interquartile range values are then defined as ‘severe outliers’[footnoteRef:4]. Monte Carlo simulations suggest that severe outliers defined by letter-value displays occur very rarely – about two per million – in normal populations (Hamilton 2006), and thus it is assumed such are more likely to be data errors than real values. This approach was undertaken separately for each of dispensaries, health centres and level 1 hospitals, but not done for regional or national/specialty hospitals given these sub-groups small sample size. [4:  More precisely, an x value is defined as a ‘severe outlier’ if x < F1 – 3IQR or x > F3 + 3IQR, where F1 and F3 denote first and third fourths in the variable distribution, and IQR is the interquartile range: F3-F1.] 

Despite this approach successfully removing particularly severe outliers for key total cost and workload variables, some of the workload data still remained questionable. In particular, many facilities still reported very low numbers of RCH outpatient visits[footnoteRef:5]. This may well reflect some facility survey respondents wrongly understanding RCH outpatient visits to refer to outreach activities. [5:  These were not always captured by letter-value displays, since many facilities reported very low values for this variable.] 

Because of these outlier-related data challenges, median rather than mean values are reported as the main measure of central tendency for both total and unit costs (though mean values are still shown in results tables).
The data cleaning challenges for Instruments 2, 3 and 4 were generally much less marked, though there were some missing values under the drugs and medical supplies required to treat a particular condition (mainly in relation to Instruments 2 and 4). Further, clinicians commonly did not specify correctly the unit per dose, because this depended on the unit of issues rather than milligrams of the drug being prescribed (the normal practice in clinical services). In correcting these errors clinicians were consulted and corrections made. In most cases, these could be easily rectified through telephone calls to the expert who had answered the question. In some cases the price of the commodity was missing from the price list. The MSH/WHO International Price Indicator Guide for medicines was consulted to fill these gaps.
Other data cleaning challenges (across all Instruments), though time-consuming, were conceptually straightforward to deal with, such as the re-shaping and conversion of data files into an analysable format, converting variables wrongly inputted as string rather than numeric values, and a few hospitals initially being wrongly classified.


[bookmark: _Toc350348921]Results: costing of health facilities
[bookmark: _Toc350348922]Summary sample characteristics
Data were collected from 155 health facilities, across each level of care and ownership type, as detailed in Table 3.
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	Facility Type

	Ownership
	Dispensary
	Health Centre
	Level 1 Hospital
	Regional Hospital
	National or Specialty Hosp.
	Total

	Public
	42
	21
	16
	6
	3
	88

	Private: FBO / NGO
	15
	8
	20
	0
	1
	44

	Private: self-financed
	13
	2
	7
	0
	1
	23

	Total
	70
	31
	43
	6
	5
	155


Note: 2 health centres were re-classified from the dispensary level. A code classification error was corrected for 1 specialty hospital that had been incorrectly inputted as a  level 1 hospital.

The scope of essential health services offered was generally high and commensurate with level of care, as illustrated in Figure 2. For example, all health centres and hospitals (and just over half of dispensaries) performed laboratory tests, and almost all hospitals had imaging/radiology services. Availabiltiy of health services were similar across different ownership forms within each level of care. Note that a few (3 of 70) dispensaries reported providing inpatient services, despite there officially being no inpatient admissions at this level of care.
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The size and catchment area of health facilities also varied considerably by level of care. For example, dispensaries had on average 6 staff (with a median value of 4) and covered approximately 8000 people (median value of 5108) . In contrast, first level hospitals had on average 107 staff (median value of 98) and covered around 170,000 people (median value of 138,207).
Further, there were important variations by facility ownership . This was most noticeable for first level hospitals, where private self-financed hospitals had considerably fewer staff than both private FBO/NGO and public hospitals, reflecting their relatively smaller scale of operation. Further details on facility staffing and catchment populations are provided in Table 4.
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	Total Number of Staff
	Catchment Population

	Facility Type & Ownership
	Median
	Mean
	Median
	Mean

	Dispensaries
	4
	6
	5,108
	7,964

	- Public
	3
	4
	4,959
	8,033

	- Private: FBO/NGO
	5
	7
	5,337
	7,212

	- Private: self-financed
	10
	9
	8,000
	9,900

	Health Centres
	15
	20
	13,007
	18,028

	- Public
	15
	22
	14,609
	22,706

	- Private: FBO/NGO
	17
	16
	4,448
	6,917

	- Private: self-financed
	17
	17
	-
	-

	Level 1 Hospitals
	98
	107
	138,207
	169,257

	- Public
	123
	137
	139,751
	206,973

	- Private: FBO/NGO
	96
	100
	125,000
	141,569

	- Private: self-financed
	34
	58
	102,881
	102,881

	Regional Hospitals a
	359
	333
	910,000
	933,341


National/Specialty Hospitals - Staff Numbers: Aga Khan Hospital = 345, Muhimbil Hospital = 2723, Ocean Road Cancer Hospital = 237 
(no data for Kilimanjaro Christian Medical Centre & Mbeye Referral Hospital). a All regional hospitals are publicly owned


[bookmark: _Toc350348926]Total costs
[bookmark: _Toc350348927]Variation in total costs by facility type (level) and ownership
The total cost of running a health facility differs markedly by level of care: a typical (median value)[footnoteRef:6] dispensary cost TZS 44m (million) per year in 2011/2012, compared with TZS 197m for a health centre, TZS 1,330m for a first level hospital and TZS 5,330m for a regional hospital. Total costs were TZS 7,650-7,960m for speciality hospitals and 58,100m for Muhimbili national hospital[footnoteRef:7]. [6:  As discussed in Section 2.2.3, median rather than mean values are used as the primary measure of central tendency for all cost data (mean values are also reported in tables, in smaller font).]  [7:  Insufficient cost data available for Aga Khan hospital and Kilimanjaro Medical Centre.] 

While such large differences across levels of care are unsurprising given the different health services offered by each facility type, there was also substantial variation in total costs within each particular facility type. Even after correcting for severe outliers, the total cost of dispensaries ranged from TZS 8m-139m. The corresponding range for the total costs of health centres was TZS 47m-304m, with ranges of TZS 292m-2,960m and TZS 2,050m-5,870m for first level and regional hospitals respectively. These wide within-facility ranges of total costs mainly reflect wide variation in operational scope, particularly in hospitals where the number and skill-mix of personnel and the number of beds varied markedly. Some of this variation in total costs can be explained by differences across facility ownership types, as Table 5 shows. 
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	TOTAL COST
	

	Facility Type & Ownership
	Median TZS (m)
	Mean TZS (m)
	Median (USD)
	Mean (USD)
	n

	Dispensaries
	44
	51
	$27,563
	$31,688
	70

	- Public
	41
	46
	$25,375
	$28,875
	42

	- Private: FBO/NGO
	41
	49
	$25,625
	$30,875
	15

	- Private: self-financed
	61
	67
	$38,375
	$41,625
	13

	Health Centres
	197
	192
	$123,125
	$120,000
	31

	- Public
	208
	208
	$130,000
	$130,000
	21

	- Private: FBO/NGO
	159
	154
	$99,375
	$96,250
	8

	- Private: self-financed
	178
	178
	$111,250
	$111,250
	2

	Level 1 Hospitals
	1,330
	1,310
	$831,250
	$818,750
	43

	- Public
	1,500
	1,550
	$937,500
	$968,750
	16

	- Private: FBO/NGO
	1,250
	1,230
	$781,250
	$768,750
	20

	- Private: self-financed
	1,060
	985
	$662,500
	$615,625
	7

	Regional Hospitals
	5,330
	4,590
	$3,331,250
	$2,868,750
	6


TZS to USD exchange rate used was 1600.
For example, private self-financed dispensaries were typically more costly to run than public or private FBO/NGO dispensaries. Conversely, public health centres and public hospitals were typically more costly to run than their private counterparts. To a large extent these total cost variations across ownership types and levels tally to associated differences in staff numbers.
[bookmark: _Toc350348929]Composition of total costs: by economic category
In broad terms, the economic structure of costs was remarkably similar across the different levels of care. Recurrent costs made up around 80% of total costs, with a slightly higher share for hospitals than lower level facilities (on average), as Figure 3 shows. 
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Disaggregating costs further, some differences emerge between levels of care: 
· Personnel costs, whilst being the main cost driver for all facility types, constituted 54% and 51% of total costs for dispensaries and health centres on average, compared with 60% and 67% for first level and regional hospitals respectively (largely reflecting greater use of specialised staff).  
· Medical commodities – medicines and medical supplies – accounted for 8% to 14% of total costs, making up a higher proportion in lower-level facilities (on average). 
· Annualised capital costs were 15% to 22% of total costs across the four facility types, and were split fairly evenly between building costs, medical equipment and non-medical equipment.

Figure 4 and Table 6 provide more details on differences and similarities in the composition of total costs by economic category, across the four facility types.
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	Economic Category
	Dispensary
	Health Centre
	Level 1 Hospital
	Regional Hospital

	
	Median
	Mean
	%
	Median
	Mean
	%
	Median
	Mean
	%
	Median
	Mean
	%

	Total Cost
	44
	51
	
	197
	192
	
	1,330
	1,310
	
	5,330
	4,590
	

	Recurrent Cost
	35
	40
	79%
	159
	150
	78%
	1,080
	1,070
	82%
	4,560
	3,890
	85%

	Personnel
	22
	28
	54%
	105
	98
	51%
	811
	789
	60%
	3,370
	3,060
	67%

	Medical Commodities
	6
	7
	14%
	18
	21
	11%
	115
	133
	10%
	319
	359
	8%

	Other Recurrent
	4
	5
	10%
	29
	31
	16%
	136
	151
	12%
	463
	473
	10%

	Capital cost (annualised)
	9
	11
	21%
	43
	42
	22%
	227
	238
	18%
	702
	694
	15%

	Buildings
	5
	5
	10%
	16
	16
	8%
	56
	64
	5%
	327
	339
	7%

	Medical Equipment
	3
	4
	9%
	11
	12
	6%
	80
	85
	6%
	132
	141
	3%

	Non-medical equipment
	0
	1
	2%
	9
	14
	7%
	81
	89
	7%
	214
	214
	5%



[bookmark: _Toc350348933]Composition of costs: by cost centre
Using results from the step-down cost accounting approach, the relative contribution of various outpatient and inpatient cost centres to total costs can be assessed. There were substantial differences in the relative cost of outpatient and inpatient services by level of care. That is, as Figure 5 shows, outpatient services accounted for 98% of dispensaries total costs on average, as compared with 63%, 50% and 54% of total costs for health centres, first level hospitals and regional hospitals respectively. 
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Disaggregating further, some interesting differences emerge between levels of care:
· Outpatient services: reproductive and child health (RCH) visits constituted a greater share of total costs the lower the level of care, equal to 19% and 14% of total costs for dispensaries and health centres on average, compared with 9% and 4% for first level and regional hospitals respectively.
· Inpatient services: maternity and, to a lesser extent, paediatric cases accounted for a greater share of total costs the higher the level of care.

Figure 6 and Table 7 provide further details.
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	Cost Centre
	Dispensary
	Health Centre
	Level 1 Hospital
	Regional Hospital

	
	Median
	Mean
	%
	Median
	Mean
	%
	Median
	Mean
	%
	Median
	Mean
	%

	Total Cost
	44
	51
	
	197
	192
	
	1,330
	1,310
	
	5,330
	4,590
	

	Outpatient
	44
	50
	98%
	124
	120
	63%
	644
	649
	50%
	2,620
	2,490
	54%

	General+
	36
	40
	78%
	95
	90
	47%
	454
	483
	37%
	2,210
	2,170
	47%

	RCH
	8
	10
	19%
	22
	27
	14%
	95
	115
	9%
	149
	183
	4%

	Dental
	0
	0
	1%
	1
	3
	2%
	45
	51
	4%
	132
	133
	3%

	Inpatient
	0
	1
	2%
	71
	72
	38%
	682
	661
	50%
	2,340
	2,100
	46%

	General+
	0
	1
	1%
	42
	43
	22%
	406
	371
	28%
	869
	920
	20%

	Paediatric
	0
	0
	0%
	11
	11
	6%
	92
	107
	8%
	352
	375
	8%

	Maternity
	0
	0
	0%
	13
	18
	9%
	168
	183
	14%
	527
	805
	18%





[bookmark: _Toc350348937]Unit costs
[bookmark: _Toc350348938]Overview of unit costs and variation by level of care
As discussed in section 2.1, unit costs were derived though the division of cost centre data by relevant facility workload data. Across the whole sample, the median unit costs (mean values in brackets) for aggregate outpatient and inpatient categories were as follows:
· Cost per outpatient visit: TZS 13,019 or USD $8 (USD $13)
· Cost per inpatient bed day: TZS 33,854 or USD $21 (USD $29) 
· Cost per inpatient admission: TZS 136,328 or USD $85 (USD $125)
These figures indicate that a typical (median) inpatient bed day costs 2.6 times as much as a typical outpatient visit, with an inpatient admission costing 10.5 times more than an outpatient visit.
Unit costs varied substantially across the sample. Looking first at variation across facility type, the unit costs of aggregate outpatient and inpatient categories were considerably higher in hospitals as compared with health centres, reflecting the increasing degree of case complexity the higher the level of care. For example, the cost of a typical outpatient visit ranged from TZS 9899 for a dispensary, to TZS 12,609 for a health centre, TZS 21,728 for a first level hospital and TZS 33,312 for a regional hospital.
Figure 7 illustrates these differences across facility types in more detail. 
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A more surprising finding is that the unit costs of inpatient admissions were typically higher for first level hospitals than for regional hospitals. This is mostly explained by ownership type (see below).
At the same time, there is considerable variation in unit costs within each facility type, as illustrated by Figure 8 on the next page. For example, these box plots[footnoteRef:8] show that whilst the median cost for first level hospitals of an outpatient visit was TZS 21,728, unit costs ranged enormously for this sub-sample, from TZS 5451 to TZS 105,642 per outpatient visit. [8:  The box within these box plots shows the interquartile range, IQR (the line in the box represents the median value). Observations (facilities) individually plotted outside the ‘whiskers’ of the box plots show values greater than 1.5IQR.] 
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[bookmark: _Toc350348941]The importance of ownership modality
A substantial part of this variation within each facility type can be explained when the data are also disaggregated by ownership.  Such disaggregation shows that self-financed private health facilities typically have considerably higher unit costs than both private FBO/NGO and public facilities. For instance, a typical outpatient visit cost just over TZS 20,000 in a private self-financed dispensary, as compared with around TZS 11,000 in a private FBO/NGO dispensary and just under TZS 9000 in a public dispensary. This also explains the initially surprising finding that the median unit costs of inpatient admissions were higher for first level hospitals than for regional hospitals.
Differences are most marked for first level hospitals, where for example an inpatient bed day typically cost TZS 117,990 in a private self-financed hospital, as compared with TZS 33,174 in a private FBO/NGO hospital, TZS 32,632 in a public first level hospital, and TZS 34,942 in a public regional hospital (median values). Table 8 below provides further details of these variations in unit costs, by showing median and mean values across facility types and associated ownership modalities.
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	Facility Type & Ownership
	Outpatient Visits
	Inpatient Bed Days
	Inpatient Admissions

	
	Median
	Mean
	Median
	Mean
	Median
	Mean

	Dispensaries
	9,899
	13,865
	a
	a
	23,525 b
	21,378 b

	- Public
	8,805
	10,991
	a
	a
	a
	a

	- Private: FBO/NGO
	10,998
	12,853
	a
	a
	a
	a

	- Private: self-financed
	20,169
	24,239
	a
	a
	a
	a

	Health Centres
	12,609
	16,401
	26,511
	36,311
	85,741
	133,545

	- Public
	12,344
	15,539
	26,511
	38,222
	85,530
	128,165

	- Private: FBO/NGO
	15,684
	19,438
	31,805
	34,818
	88,535
	110,254

	- Private: self-financed
	a
	a
	a
	a
	a
	a

	Level 1 Hospitals
	21,728
	27,999
	36,396
	52,263
	164,159
	183,770

	- Public
	20,796
	24,813
	32,632
	37,333
	126,830
	161,034

	- Private: FBO/NGO
	19,678
	23,304
	33,174
	31,736
	159,595
	143,190

	- Private: self-financed
	37,865
	48,696
	117,990
	137,039
	283,575
	351,680

	Regional Hospitals
	33,312
	56,461
	34,942
	34,896
	140,031
	155,429


a Sub-sample size insufficient or zero (n<3); b This reflects 3 of 70 dispensaries who offered inpatient services (dispensaries officially do not offer inpatient services).
These differences in unit costs across ownership types are predominantly explained by the much lower workloads of private self-financed facilities as compared with their private FBO/NGO or public counterparts. For inpatient cases, the substantially higher cost per inpatient day is partly offset by a shorter length of stay, somewhat mitigating the effect on the overall cost per inpatient episode. These ownership differences are especially noticeable for first level hospitals, where median bed occupancy rates were only 21% for private self-financed hospitals, as compared with 43% for private FBO/NGO hospitals and 57% for publicly owned hospitals. See the annex for further details on workload differences across facility type and ownership. Indeed, total costs of private self-financed hospitals were actually lower than public or private FBO/NGO hospitals (see Table 5).
Despite these observed differences across ownership and facility type, there remains considerable variation even within specific ownership / facility type combinations, as illustrated by Figure 9. For example, despite the median unit cost of an outpatient visit being almost twice that for a private self-financed level 1 hospital as compared with public and private FBO/NGO level 1 hospitals, Figure 9 shows that 2 public and 2 private FBO/NGO hospital ‘outliers’ have outpatient unit costs that are considerably higher than the median private self-financed hospital.
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Level 1 Hospitals
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Regional variations
Regional differences in unit cost estimates can also explain part of the sometimes large variations in unit costs. In general, regional variations in unit costs were much more marked for inpatient services than for outpatient services, particularly at the level 1 hospital level.
Comparing Dar es Salaam with the four other sampled regions, unit costs for outpatient visits were not statistically different from each other at all levels of care (although note that sub-sample sizes are too small for meaningful statistical analysis). In contrast, unit costs for inpatient services were significantly higher in Dar es Salaam for the sub-sample of level 1 hospitals. However, and importantly, this and other regional differences are predominantly ‘explained’[footnoteRef:9] by ownership modality rather than by regional differences per se. In particular, the much higher unit costs of inpatient bed days and admissions in Dar es Salaam level 1 hospitals as compared with other level 1 hospitals largely reflects that this small sub-sample were private self-financed hospitals. [9:  An econometric analysis would have been needed to fully assess the relative importance of region, ownership modality and other factors in explaining unit cost variations.] 

Tables 9 and 10 report these regional variations in unit costs. Cells highlighted red indicate unit costs that are over 2 times higher than the median unit cost of providing services (at a specific level of care), with cells highlighted yellow indicating values that are between 1.5-2 times higher.
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	Outpatient Visits
	Inpatient Bed Days
	Inpatient Admissions

	Dispensaries
	9,899
	
	

	Shinyanga
	12,443
	
	

	Mbeya
	8,878
	
	

	Iringa
	8,420
	
	

	Kilimanjaro
	b21,134
	
	

	Dar es Salaam
	10,118
	
	

	Health Centres
	12,609
	26,511
	85,741

	Shinyanga
	12,328
	25,685
	85,741

	Mbeya
	12,209
	21,796
	63,862

	Iringa
	b22,454
	37,596
	b148,498

	Kilimanjaro
	12,914
	a65,223
	a195,233

	Dar es Salaam
	15,642
	b45,669
	88,535

	Level 1 Hospitals
	21,728
	36,396
	164,159

	Shinyanga
	30,877
	22,571
	97,270

	Mbeya
	18,328
	34,897
	152,511

	Iringa
	24,765
	43,095
	228,647

	Kilimanjaro
	16,826
	36,903
	161,948

	Dar es Salaam
	23,056
	a240,008
	a508,300


a = greater than 2 times of the median value; b = 1.5-2 times the median value.
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	Outpatient visits
	Inpatient Bed Days
	Inpatient Admissions

	
	Public
	FBO
	Pvt SF*
	Public
	FBO
	Pvt SF*
	Public
	FBO
	Pvt SF*

	Shinyanga
	21,531
	a58,433
	a59,584
	20,067
	22,571
	a109,715
	68,252
	141,325
	a358,453

	Mbeya
	20,967
	12,114
	a63,412
	34,286
	27,526
	b70,919
	139,945
	129,561
	210,508

	Iringa
	21,320
	24,765
	a48,766
	46,073
	18,403
	a117,990
	b311,209
	126,352
	b307,240

	Kilimanjaro
	15,320
	16,880
	-
	34,417
	41,813
	-
	167,566
	159,736
	-

	Dar es Salaam
	-
	-
	23,056
	-
	-
	a240,008
	-
	-
	a508,300


* Pvt SF = Private self-financed.  a = greater than 2 times of the median value; b = 1.5-2 times the median value.

[bookmark: _Toc350348947]Unit costs of different types of outpatient and inpatient services
Finally, a more detailed breakdown of outpatient and inpatient unit costs was also undertaken. Across the whole sample, the median unit costs (mean values in brackets) for 3 outpatient and 3 inpatient categories were as follows:
· Cost per general outpatient visit: TZS 14,614 or USD $9 (USD $15)
· Cost per RCH outpatient visit: TZS 13,112 or USD $8 (USD $18)
· Cost per dental outpatient visit: TZS 44,769 or USD $28 (USD $49)
· Cost per general inpatient bed day: TZS 30,843 or USD $19 (USD $33)
· Cost per paediatric inpatient bed day: TZS 25,106 or USD $16 (USD $27)
· Cost per maternity inpatient bed day: TZS 42,437 or USD $27 (USD $47)
· Cost per general inpatient admission: TZS 146,429 or USD $92 (USD $139)
· Cost per paediatric inpatient admission: TZS 111,714 or USD $70 (USD $102)
· Cost per maternity inpatient admission: TZS 120,984 or USD $76 (USD $134)
For outpatient care, these figures indicate that dental visits were typically about three times as costly as general or RCH outpatient visits. For inpatient care, whist the unit cost of an inpatient admission was typically more costly for general inpatient cases than paediatric or maternity cases; the cost per inpatient bed day was actually highest for maternity cases.
As with aggregated outpatient and inpatient unit costs, there was considerable variation in unit costs across facility types, as shown in Table 11. Note that the slightly higher median and mean inpatient unit costs of level 1 hospitals as compared with regional hospitals is explained by the high unit costs of the sub-group of private self-financed level 1 hospitals (as shown earlier in Table 8).
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	Cost Centre
	Dispensary
	Health Centre
	Level 1 Hospital
	Regional Hospital

	
	Median
	Mean
	Median
	Mean
	Median
	Mean
	Median
	Mean

	Outpatient visit
	9,899
	13,865
	12,609
	16,401
	21,728
	27,999
	33,312
	56,461

	General+
	11,647
	20,485
	11,701
	16,172
	20,475
	27,370
	31,383
	55,975

	RCH
	7,732
	12,290
	13,251
	31,613
	19,645
	49,376
	30,762
	47,218

	Dental
	a
	a
	7,275
	17,953
	50,695
	82,743
	36,608
	111,487

	Inpatient bed day
	a
	a
	26,511
	36,311
	36,396
	52,263
	34,942
	34,896

	General+
	a
	a
	28,150
	41,894
	38,681
	64,348
	23,745
	28,099

	Paediatric
	a
	a
	7,878
	13,056
	27,863
	51,384
	43,704
	39,255

	Maternity
	a
	a
	24,671
	35,011
	57,289
	99,616
	42,437
	53,620

	Inpatient admission
	23,525
	21,378
	85,741
	133,545
	164,159
	183,770
	140,031
	155,429

	General+
	21,052
	27,663
	118,655
	155,249
	170,247
	230,223
	152,868
	146,078

	Paediatric
	a
	a
	41,637
	73,620
	126,565
	175,383
	120,510
	124,503

	Maternity
	a
	a
	69,254
	120,761
	158,971
	268,565
	105,623
	114,483


a Sub-sample size insufficient or zero (n<3)


[bookmark: _Toc350348949]Results: costing of an essential package of care
[bookmark: _Toc350348950]Overview
As described in the methods section, the unit costs of a range of health conditions were estimated using three survey instruments. These instruments estimated costs on the basis of normative views of ‘best practice’ (55 of 56 conditions), normative views of ‘expected practice’ in facilities (35 conditions), and estimates based on ‘actual practice’ (21 conditions). From these results across instruments and heath conditions, some of the key findings can be summarised as follows:
The most expensive health conditions to treat
The most expensive conditions to treat were typically non-communicable diseases, particularly cancers and insulin-dependent diabetes. From the ‘best practices’ instrument, hospital-based treatment of prostate cancer was estimated to cost about TZS 3.3 million per case, bronchial and skin cancers about TZS 1.3 million, and colorectal, breast and cervix cancers TZS 0.8-1 million. Note that for prostate cancer, this high cost was largely driven by one expensive drug (Goserelin) with ‘expected practice’ and ‘actual practice’ cost estimates still high, but much lower at TZS 1.1 million and TZS 0.5 million respectively.
Similarly, insulin-dependent diabetes was also sometimes estimated to be very expensive: actual practice cost estimates were about TZS 7.6 million including the annual cost of daily insulin. Best practice and expected practice estimates, which did not include this daily cost, were both just under TZS 0.6 million. Even more expensive was best practice treatment of ‘head trauma’, at around TZS 9 million per case. However, this condition may be too heterogeneous to give sensible results. Indeed, ‘expected practice’ estimates of head trauma were, relatively, much lower at TZS 0.47million.
Other conditions that were notably expensive to treat were epilepsy, HIV/AIDS opportunistic infections, leg fracture, bacterial meningitis and severe malnutrition. In Table 12, conditions are ranked by cost, both overall and by each of the three instruments individually.

[bookmark: _Toc348017839]
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	All conditions
(n=56)
	Conditions where all 3 instruments applied (n=19)
	Best practice 
(n=55)
	Expected practice (n=35)
	Actual practice 
(n=21)

	1
	Head trauma2
	Diabetes: insulin-dependent*
	Head trauma2
	Leg fracture2
	Diabetes: insulin-dependent*

	2
	Diabetes: insulin-dependent*
	Prostate cancer
	Prostate cancer
	Diabetes: insulin-dependent
	Prostate cancer

	3
	Prostate cancer
	Severe malnutrition
	Bronchial cancer1
	Meningitis
	Severe malnutrition

	4
	Bronchial cancer1

	Breast cancer
	Skin cancer1
	Prostate cancer
	Breast cancer

	5
	Skin cancer1
	Epilepsy
	Severe malnutrition
	Head trauma
	Epilepsy

	6
	Severe malnutrition
	Myocardial infarction
	HIV/AIDS opport. infections1
	Abnormal foetal presentation
	Myocardial infarction

	7
	HIV/AIDS opport. infections1
	Tuberculosis - DOTS
	Leg fracture2
	Antepartum haemorrhage
	Hypertension

	8
	Leg fracture2
	Caesarean section
	HIV/AIDS ARV provision2
	HIV/AIDS ARV provision2
	Tuberculosis - DOTS

	9
	HIV/AIDS ARV provision2
	Malnutrition
	Colorectal cancer1
	Severe malnutrition
	Caesarean section

	10
	Colorectal cancer1
	Malaria in U5s
	Epilepsy
	Myocardial infarction
	Malnutrition


1 not included in expected or actual practice. 2 not included in actual practice. * includes the daily cost of insulin
Reproductive and child health conditions
Cost estimates were derived for 27 reproductive and child health conditions. Severe malnutrition was the most expensive condition to treat, with best practice estimates of TZS 1.35 million, expected practice at TZS 0.37 million and actual practice at just over TZS 1 million. Best practice treatment of hypertension / pre-eclampsia, caesarean section and uterine rupture were also relatively expensive, costing between TZS 0.5-0.6 million. 
Communicable diseases
Among the 10 communicable diseases that were costed, treatment of HIV/AIDS opportunistic infections and ARV treatment were the highest, with best practice estimates of TZS 1.16 million and TZS 0.99 million respectively. Bacterial meningitis was also expected to be costly to treat, with a best practice cost estimate of TZS 769,129 and an expected practice estimate of TZS 507,441. Cost estimates of TB DOTS hospital treatment ranged between TZS 277,921-465,099; malaria cost estimates varied between TZS 62,674-200,448 (depending on the instrument used).
Non-communicable diseases
As noted earlier, non-communicable diseases were often relatively expensive to treat, especially for head trauma and a range of cancers. In total, 19 non-communicable diseases were evaluated. Amongst this group, the median cost of ‘best practice’ treatment was 726,350 (mean of cervix cancer and aids for the blind), with corresponding figures of 290,998 (mean of type diabetes and epilepsy) and 547,670 (mean of epilepsy and myocardial infarction) for ‘expected practice’ and ‘actual practice’ respectively.
Comparison of best practice, expected practice and actual practice 
‘Best practice’ cost estimates were most often higher than ‘actual practice’ estimates, which in turn were typically higher than ‘expected practice’ estimates. For example, hospital treatment of a child with an acute respiratory infection and pneumonia was estimated to cost TZS 274,766 if ‘best practices’ were followed, compared with an estimate of TZS 91,656 if facility ‘expected practices’ were followed and an actual practice cost estimate of TZS 210,095. 
At the same time, there were many exceptions to this general pattern. More precisely, among the 19 conditions for which all three instruments were applied:
· ‘Best practice’ cost estimates were highest for 10 conditions: ARI with pneumonia, basic antenatal care, breast cancer, caesarean section, diarrhoea, epilepsy, normal delivery, prostate cancer, severe malnutrition and worms.
· ‘Expected practice’ estimates were highest for 2 conditions: dental decay and schistosomiasis.
· ‘Actual practice’ estimates were highest for 7 conditions: family planning - permanent methods, insulin-dependent diabetes, malaria in under-fives, malaria, malnutrition (non-severe), myocardial infarction and TB DOTS treatment.
Much of the explanation for the higher ‘best practice’ estimates lies in higher estimates of staffing needs, both time needed to treat a patient and assumptions about staff cadre/s needed to treat a patient. In cases where ‘actual practice’ cost estimates were relatively high, this is explained by length of stay being longer than is thought to be needed (as indicated by normative ‘best’ and ‘expected’ practice estimates). While part of this longer length of stay may well reflect unnecessarily long stays, it may well also reflect case-mix, with more severe cases identified.
Differences in cost estimates between the three instruments were large for most of the 19 health conditions for which all methods were applied. Calculating the ratio between the highest and lowest estimate for hospital treatment for each of these conditions, the median ratio was 3.4 (breast cancer). That is, for breast cancer, the best practice cost estimate of TZS 919,726 was 3.4 times as much as the expected practice cost estimate of TZS 270,717 (with an actual practice cost estimate of TZS 744,132). Such differences are likely to largely reflect differences in treatment protocols and interpretation of case severity. 
[bookmark: _Toc350348952]Detailed cost breakdowns, by health condition
Tables 13, 14 and 15 provide full details of the unit cost estimates for 56 health conditions, based on best, expected and actual practice. These are grouped into the areas of reproductive and child health, communicable diseases and non-communicable diseases, and include footnotes for health conditions where there are particularly large discrepancies between instruments.
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	Reproductive and child health conditions
	Dispensary
	Health Centre
	Hospital

	
	Best Practice
	Best Practice
	Expected Practice
	Actual Practice
	Best Practice
	Expected Practice
	Actual practice

	Malnutrition a
	33,440
	61,483
	
	
	62,273
	151,686
	330,531

	Severe malnutrition
	7,842
	14,306
	
	
	1,348,612
	370,238
	1,066,109

	Childhood Immunisations
	33,898
	46,879
	
	
	87,249
	
	

	ARI + pneumonia
	33,444
	42,789
	
	13,189
	274,766
	91,656
	210,095

	Diarrhoea
	35,453
	87,984
	
	13,931
	214,409
	71,786
	206,726

	Measles
	13,595
	23,809
	
	
	299,679
	288,760
	

	Malaria
	26,018
	57,559
	
	11,463
	148,927
	98,506
	256,378

	Worms b
	13,996
	19,688
	
	9,662
	277,930
	13,214
	16,426

	Basic Antenatal  Care
	105,525
	136,895
	
	32,419
	269,028
	100,882
	59,225

	PMTCT
	257,914
	267,624
	
	
	300,207
	
	

	Normal delivery
	7,113
	137,170
	92,011
	86,734
	195,390
	118,681
	114,913

	Routine Post Partum Care
	36,854
	56,266
	31,874
	
	88,993
	57,379
	

	Antepartum Haemorrhage
	9,465
	130,052
	
	
	307,147
	417,144
	

	Hypertension/pre eclampsia
	29,866
	266,137
	
	
	578,118
	
	

	Severe Anaemia
	9,380
	217,256
	
	
	335,160
	
	

	Premature Labour
	6,452
	206,224
	
	
	324,426
	
	

	Abnormal fetal presentation
	6,997
	156,708
	
	
	319,490
	417,151
	

	Prolonged Labour
	78,107
	312,596
	
	
	353,885
	240,938
	

	Caesarean Section
	
	195,202
	
	
	533,206
	319,981
	461,082

	Uterine Rupture
	
	
	
	
	511,144
	
	

	Intra/Post partum infection
	789
	158,885
	
	
	225,447
	270,284
	

	Post Partum Haemorrhage
	
	6,136
	
	
	285,039
	305,704
	

	Routine perinatal care
	14,357
	418,782
	
	
	339,477
	
	

	Emergency newborn care
	
	21,747
	
	
	232,934
	194,952
	

	Unwanted pregnancies
	
	
	
	
	209,883
	
	

	FP - permanent methods
	
	37,867
	31,510
	82,105
	87,922
	58,808
	107,025

	FP - temporary methods
	254
	254
	
	
	14,890
	
	


a The differences in estimates for malnutrition reflects differences in length of stay. In actual practice, average length of stay was 4 days, whereas for both best and expected practice had no inpatient days (inpatient care is only for severe malnutrition).
b The much higher best practice cost estimate in hospital for treatment of worms reflects the staff cost of operative intervention for intestinal obstruction from the ‘Ascaris’ worm. These cases are very rare and are thus a severe outlier.
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	Communicable diseases
	Dispensary
	Health Centre
	Hospital

	
	Best Practice
	Best Practice
	Expected Practice
	Actual Practice
	Best Practice
	Expected Practice
	Actual practice

	Malaria
	13,549
	42,939
	91,405
	186,811
	62,674
	131,539
	200,448

	HIV/AIDS - provision of ARVs
	
	733,724
	233,533
	
	988,808
	385,312
	

	HIV/AIDS – opport. infections
	62
	
	
	
	1,161,810
	
	

	Sexually Transmitted Infections
	16,157
	21,165
	33,886
	
	40,068
	50,230
	

	Tuberculosis  - DOTS
	
	61,846
	186,998
	349,755
	307,207
	277,921
	465,093

	Cholera
	23,671
	148,752
	
	
	197,370
	
	

	Meningitis (Bacterial)
	124
	124
	
	
	769,126
	507,441
	

	Plague
	31,704
	417,941
	
	
	496,522
	
	

	Schistosomiasis a
	13,940
	11,544
	21,716
	4,409
	23,453
	38,622
	7,639

	Elephantiasis
	13,205
	8,882
	
	
	432,804
	
	


a Cost estimate differences mainly reflect differences in the estimated time needed to treat the patient, with health workers spending much less time treating the patient in actual practice estimates as compared with expected practice and best practice estimates. 
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Non-communicable diseases
	Dispensary
	Health Centre
	Hospital

	
	Best Practice
	Best Practice
	Expected Practice
	Actual Practice
	Best Practice
	Expected Practice
	Actual practice

	Diabetes - insulin dpta
	1,750
	4,405
	
	6,807,603
	585,754
	575,843
	7,562,185

	Diabetes - type 2
	1,434
	1,434
	
	
	276,764
	309,586
	

	Bronchial Asthma
	4,417
	5,736
	
	
	81,208
	225,267
	

	Hypertension
	
	
	
	57,026
	245,006
	
	511,442

	Myocardial Infarction
	320
	257
	
	64,812
	456,410
	362,570
	540,806

	Breast Cancer
	12,387
	23,732
	
	180,995
	919,726
	270,717
	744,132

	Cervix Cancer
	13,453
	29,293
	
	
	842,881
	
	

	Prostate Cancer b
	26,079
	52,312
	
	364,148
	3,320,867
	472,717
	1,122,242

	Bronchial Cancer
	19,538
	8,222
	
	
	1,362,233
	
	

	Skin Cancer
	10,273
	2,922
	
	
	1,348,968
	
	

	Mental Health - Epilepsy
	182,043
	114,388
	
	51,233
	951,207
	272,410
	554,534

	Head trauma c
	26,332
	54,103
	
	
	8,993,574
	466,179
	

	Leg fracture (Midshaft femur)
	18,182
	28,403
	1,130,863
	
	1,099,959
	1,136,265
	

	Arm fracture (Colles' fracture)
	14,242
	18,647
	93,329
	
	155,047
	157,724
	

	Peptic Ulcer
	
	
	
	28,922
	
	142,587
	329,541

	Dental Decay
	6,007
	8,600
	86,526
	7,161
	38,724
	167,750
	11,894

	Hearing aid provision
	8,879
	4,459
	
	
	254,812
	
	

	Aids for blind (due to cataract)
	
	
	
	
	609,819
	
	

	Colorectal cancer
	12,126
	13,671
	
	
	963,037
	
	


a Actual practice cost estimates for insulin-dependent diabetes are much higher because they include the annual cost of daily insulin. b Best practice prostate cancer estimates are much higher because they include Goserelin, a relatively expensive drug. c Head traumas are probably too heterogeneous to enable sensible comparison across levels and instruments.
[bookmark: _Toc350348956]Cost differences by ownership
When comparing the cost of treating these 56 health conditions by facility ownership, it costs more to treat a patient in a private self-financed facility than in a private FBO/NGO facility or public facility. For example, ‘best practice’ hospital treatment of a child with an acute respiratory infection and pneumonia was estimated to cost TZS 225,359 in a public hospital, TZS 269,527 in a private FBO/NGO hospital and TZS 352,518 in a private self-financed hospital. Part of this difference is due to the assumption that medical commodities cost 30% more to procure in the private self-financed sector, based on general discussions with Tanzanian stakeholders. Also note that the cost differences across ownership modalities reflect cost differences from Instrument 1, rather than different responses from public, FBO and private self-financed sectors.
Across the 56 health conditions and 3 survey instruments, the cost differences across the three sectors are typically a little higher: it costs on average 88% more to treat a patient with the same condition in a private self-financed hospital as compared with a public hospital, and 22% more to treat a patient in a private FBO/NGO hospital as compared with a public hospital, as illustrated in Figure 10.
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These differences by ownership mainly reflect two factors: (1) higher overhead costs, and (2) the likely higher cost of procuring medical commodities. Note further that the medical commodity differential is assumed to be 30%, based on general discussions with Tanzanian stakeholders – more research is needed to calculate the actual difference in procurement costs across the public and private sectors.

[bookmark: _Toc350348958]Costing model: summary aspects
An (MS) Excel based model provides an estimation of the total costs of providing inpatient and outpatient care at the district hospital level and below in Tanzania, using 2011 as a baseline. Costs are disaggregated by level (hospital, health centre and dispensary) and ownership (public, private and NGO/FBO). The model proceeds in four main stages:
1. Estimation of workload
Future workload of facilities is separated into inpatient episodes and outpatient visits using current workload as the baseline. Future workload is based on an extrapolation of population size and assumptions about the number of inpatient/outpatient contacts per capita. The latter can be varied for the insured and uninsured population. Different visit rates are permitted across age groups (under 5, 6-14, 15-49, 50-60 and over 60) and for men and women. The workload is adjusted using a simple case-mix adjustor that weights patients by the normative costs of providing for non-communicable compared to communicable disease.
2. Workload per facility
Total estimated patients are averaged across the number of facilities to give a workload per facility by facility type. The user can specify the number of facilities by level and ownership with the situation in 2011 as the default/baseline. The user can also specify the proportion of contacts treated at each level.
3. Total costs by facility type
The estimated workload by facility is then used to generate an expected total cost by facility. This is based on a statistical (econometric) approach to model the relationship between overall costs, levels of production (number of patients treated) and other background characteristics. A quadratic functional form was used that is specified as:


Where ad are admissions, op are outpatients, bd are the total number of beds and private/ngo_fbo are dummy variables for ownership. 
The quadratic functional form allows for non-linearities in the impact of independent variables while at the same time not restricting estimation to facilities with non-zero outputs; which is the case with estimation using logarithmic transformations. This is particularly important for dispensaries/health centres some of which do not provide inpatient care. The functional form attempts to capture the inherent economies (and diseconomies) of facilities as services increase. The interaction terms captures potential economies of scope where it is cheaper to provide inpatient and outpatient services together rather than in separate facilities. Beds are included as a proxy for fixed capital. The ownership terms allow the total costs to vary across the three ownership types: public, private and NGO/Faith Based. Separate regression estimation was undertaken for hospitals and health centres/dispensaries. The resulting individual facility based costs are then extrapolated to the national level by multiplying them by the number of facilities by type. 
4. Scenario building
The user can build scenarios based on a number of variable assumptions including population growth rate, contacts per capita, insurance coverage, distribution of workload, numbers of facilities and numbers of beds and percentage occupancy. Scenarios are generated for a specified target year (between 2012 and 2020) and user specified inflation can be incorporated into the estimates. Detailed costs in the target year are supplemented by interpolated costs for intervening years. 
One such simple scenario is presented here. In this ‘base-case’ scenario, insurance coverage is assumed to reach 45% by 2015, of which 30% will be covered through the community health funds and 15% covered through the NHIF. This scenario reflects a recent statement from the Minister of Health on a population coverage target of 45%, together with the HSSP III goal of 30% coverage through community health funds. All other variables, other than population growth and inflation, are left at base year values.
From this ‘base-case’ scenario, the total costs of providing services at the district hospital and below are projected to increase from TZS 756,054 million (or 17,687 per capita) in 2011 to TZS 927,489 million (20,203 per capita) in 2015. Figure 11 below shows the relative share of these costs between dispensaries, health centres and district hospitals from 2011 through to 2020.

Figure 11. Health sector costs and increased insurance coverage
[image: ]
More detail on the model and its operation are provided in an accompanying manual.
[bookmark: _Toc350348959]Policy implications and next steps
The costing results detailed in this report can be used to inform health financing policy in a number of ways. One important use of costing data is to contribute to priority-setting decisions. For example, unit and total costs can be used to assess the fiscal sustainability of current and future health financing arrangements. That is, cost results from this report can be compared with the amount of government and other prepayment funding sources available for funding health facilities, and show the implicit reliance on other funding sources, such as out-of-pocket payments. Further, the impact and financial feasibility of policies related to universal coverage can be explored. This includes policies around the development of an essential package of care[footnoteRef:10] that can be feasibly financed by government revenues and national health insurance fund contributions. [10:  Decisions on the actual content of a benefit package require more than cost information, including details on intervention effectiveness and severity of disease.] 

Another important policy use of costing data is in relation to pricing issues. These include reimbursement rates for health insurance, budget setting for government health facilities and in agreement contracts with FBO/NGO facilities, and user fee policies (including exemptions for certain population groups and/or conditions). For example, the median unit costs from Instrument 1 could be used as a guide to set health insurance reimbursement rates for ‘standard’ outpatient and inpatient cases, adjusted downwards to account for other existing funding sources. Reimbursement could be further adjusted for specific cases, using results from Instruments 2, 3 and 4. A simplified example of this process of using cost results is provided in the boxed text, including important caveats such as adapting payments to reflect the specific provider payment method used. Tanzanian stakeholders, public and private, should use existing forums or develop new forums for negotiating such issues. Similarly, unit costs for specific conditions could guide government policymakers and donors on appropriate payments for vulnerable groups with specific health needs (e.g. HIV/AIDS, TB).Applying unit costs for reimbursement: a simplified example
Starting with an overly simple case where health insurance were the only financing source, health insurance could reimburse a first level hospital approximately TZS 27,800 for each ‘standard’ paediatric inpatient bed day, TZS 57,300 for a ‘standard’ maternity inpatient bed day and TZS 38,700 for other ‘standard’ inpatient bed days. These values reflect the median unit cost results from Instrument 1. Different rates could potentially be applied for different ownership types, reflecting differences in unit costs. But the downside of differential reimbursement across ownership types is that it penalises less costly health facilities. The extent to which differential rates are applied warrants a much more detailed discussion between stakeholders and further analysis that goes beyond the scope of this report. Finally, some simple case-mix adjustments could be made, using results from Instruments 2, 3 and 4. For instance, a higher reimbursement rate could be applied for some of the more expensive cases (as with head trauma, most cancers, HIV/AIDS-related illnesses, and other conditions listed in Table 10). 
This simplified illustrative example is useful to show the process in which specific reimbursement rates could be set. At the same time, policymakers should take into account a number of other factors. First, reimbursement rates should take into account existing financing sources. In this example, if for a particular hospital government budgets provide equivalent to TZS 20,000 per inpatient bed day, then reimbursement to that hospital should be adjusted downwards accordingly. Second, setting reimbursement rates on the basis of the median unit cost, whilst a logical first step, warrants further consideration. For example, facilities with higher unit costs may be providing higher quality services – reimbursing them at the lower median rate may therefore have adverse quality of care implications. Exploring the extent to which cost differences are caused by efficiency as compared with quality is therefore important. It also indicates the importance of accreditation and a quality assurance system. Third, this example of reimbursing health providers per outpatient visit or inpatient bed day, with some adjustment for case-mix, implicitly assumes a case-based provider payment mechanism. Adjustments will be needed if providers are reimbursed through different provider payment methods, such as fee-for-service or capitation.

Finally, the costing results presented in this report can contribute to improving facility performance. Policymakers could use disaggregated results to identify facilities with unit costs that are substantially higher than the median or mean (within a given level of care). The main cost drivers of such facility ‘outliers’ can then be further explored. From such an approach, the scope for efficiency gains can be ascertained, and with appropriate policy changes important cost savings be made.
For example, if an outlier facility’s high unit costs are mainly driven by high use of specialists for services that could be adequately delivered by clinical officers and other less expensive staff cadres, a policy recommendation would be to change the facility’s staff-mix. Alternatively, if an outlier facility’s high unit costs are driven more by low workload, the reasons for low workload should be ascertained. Depending on the causes of low workload, policy recommendations to consider include quality improvement measures (to increase workload) or downscaling of the facility’s operations (if low workload reflects low healthcare need of the catchment population).
At the same time, it is important to note that whilst unit cost variation across facilities does reflect differences in efficiency, this cost variation also reflects other factors. These include both natural facility heterogeneity (e.g. unit costs are likely to be higher in referral than lower-level facilities due to the use of more specialised, and more expensive, health personnel), and quality differences (e.g. if occupancy rates are over 100%, this reduces unit costs but also is likely to adversely impact quality of care). Such analysis would require analysis of facilities on a one-by-one basis, which is possible, but not feasible under this assignment.
These various policy uses of the costing results are summarised in Table 16.
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	Priority-setting

	· Assessing fiscal sustainability of current and future health financing arrangements
· Developing an essential package of care that can be feasibly financed by prepayment mechanisms

	Pricing

	· Setting reimbursement rates for health insurance
· Setting budgets for public facilities and FBO/NGO facilities contracted by government
· Setting user fee policies, including exemptions for certain population groups and conditions

	Facility performance

	· Monitoring performance across and within different levels of health care
· Exploring scope for efficiency gains



This costing report summarises the main findings from a large study. In terms of policymakers applying these results to health financing policies, the main next steps can be summarised as follows:
· Decide on which specific policy areas (as summarised in Table 14) costing results will be used.
· Discuss the costing methodologies used and agree on how results from each of the survey instruments might be applied to pricing policies, facility performance assessment and priority-setting.
· Discuss specifics of Instrument 1 unit cost results, particularly the extent to which unit cost results are disaggregated by ownership (in addition to being disaggregated by level of care).
· Discuss how the range of estimates provided by Instruments 2, 3 and 4 can be combined.
· Explore use of related work on the costing model.
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[bookmark: _Toc350348962]Additional indicators related to workload
Tables A1 and A2 provide some additional indicators on workload. These illustrate the relatively higher workloads of public and FBO first level hospitals, as compared with private first level hospitals, although these private hospitals have considerably fewer beds. It also shows that average length of stay (ALOS) increases the higher the level of care. Perhaps more interesting are the variations in bed occupancy, with very low occupancy rates for private self-financed first level hospitals (median value of 21%), but also public and private FBO health centres.
[bookmark: _Toc350334718][bookmark: _Toc350348963]Table A1. General workload indicators, number of beds, bed occupancy (median values)
	
	OP visits
	Bed-days
	Admissions
	ALOS
	# Beds
	Bed occup.

	Dispensary
	4,196
	832
	1,200
	0.86
	3 (0)
	124%

	-Public
	5,263
	
	
	
	0 (0)
	

	-Private: FBO/NGO
	3,058
	1,168
	3,302
	0.35
	4 (0)
	230%

	-Private: self-financed
	3,148
	496
	782
	1.36
	7 (5)
	18%

	Health Centre
	9,838
	3,262
	672
	3.02
	23
	25%

	-Public
	9,920
	3,262
	714
	3.08
	25
	22%

	-Private: FBO/NGO
	7,077
	1,827
	528
	2.32
	14
	27%

	-Private: self-financed
	8,287
	6,892
	618
	6.60
	19
	76%

	Level 1 Hospital
	29,428
	19,390
	4,264
	3.84
	119
	46%

	-Public
	38,755
	24,128
	5,215
	3.47
	107
	57%

	-Private: FBO/NGO
	28,885
	19,494
	4,530
	4.53
	145
	43%

	-Private: self-financed
	10,812
	3,264
	1,184
	2.60
	45
	21%

	Regional Hospital
	68,240
	77,190
	16,720
	4.82
	315
	64%

	Nat'l/Specialty Hosp.
	235,820
	112,152
	20,608
	8.62
	477
	97%


Except for number of beds, medians are the median of values greater than zero. For example, a median ALOS (average length of stay) of 1.36 for private self-financed dispensary is the median value of the (very few) dispensaries that offer such inpatient services. For number of beds, values in parentheses are median values including facilities that have zero beds; other values exclude facilities that have zero beds.
Bed occupancy = number of annual bed-days divided by beds available in a year

[bookmark: _Toc350348964]Table A2. Detailed workload indicators (median values)
	
	Outpatient visits
	Inpatient bed-days
	Inpatient admissions

	
	Gen+
	RCH
	Dental
	Gen+
	Paed.
	Matern
	Gen+
	Paed.
	Matern

	Dispensary
	3,348
	1,501
	
	656
	
	176
	630
	1,260
	140

	Health Centre
	6,965
	1,980
	158
	1,400
	1,705
	912
	389
	368
	375

	Level 1 Hospital
	20,172
	4,080
	1,072
	9,182
	3,852
	3,534
	2,196
	908
	1,036

	Regional Hospital
	59,332
	4,266
	5,578
	35,644
	13,576
	18,108
	7,766
	3,324
	6,340

	Nat'l/Specialty Hosp.
	203,064
	21,014
	12,976
	58,384
	31,590
	76,840
	7,920
	3,220
	10,864



[bookmark: _Toc350348965]Comparison of unit cost results with other results
Table B1 reports cost from other sources of costing information and from a costing review of previous analyses undertaken in Tanzania (Makawia et al., 2010).

From this table, it is immediately apparent that this study has substantially higher unit cost estimates for outpatient visits but slightly lower unit cost estimates for inpatient bed days than data from the NHIF and the National Health Accounts / Health Management Information System (NHA/HMIS). However, compared with previous costing analyses, this study’s unit cost estimates are higher for both outpatient visits and inpatient bed days (though the difference is a little less marked because nominal figures are reported).


[bookmark: _Toc350334720][bookmark: _Toc350348966]Table B1. Cost comparisons with other results
	Provider types
	NHIF
	NHA/HMIS
	Costing review*
	This study

	
	inflated to 2012
	inflated to 2012
	inflated to 2012
	2012

	
	OPD
	IPD
	OPD
	IPD
	OPD
	IPD
	OPD
	IPD

	Public
	 
	 

	Dispensary
	2,524
	-
	3,496
	-
	3,928
	-
	8,805
	 

	Health centre
	2,958
	25,308
	5,104
	25,519
	4,278
	12,598
	12,344
	26,511

	District H
	4,596
	55,154
	6,388
	31,940
	2,970
	12,598
	20,769
	32,632

	Regional H
	5,013
	75,015
	7,665
	38,328
	2,676
	12,598
	33,312
	34,942

	Referral H
	19,199
	111,464
	41,767
	208,833
	3,958
	13,552
	 
	 

	Faith-based
	 
	 

	Dispensary
	5,098
	-
	3,853
	-
	3,597
	-
	10,998
	 

	Health centre
	4,990
	40,909
	5,626
	25,570
	3,597
	17,984
	15,684
	31,805

	L1 Hospital
	8,552
	123,910
	6,388
	31,940
	5,236
	15,677
	19,678
	33,174

	
	
	
	
	
	(9,700)
	(14,100)
	
	

	Private for profit
	 
	 

	Dispensary
	9,243
	-
	2,383
	-
	3,674
	-
	20,169
	 

	Health centre
	6,651
	33,528
	3,479
	19,133
	7,060
	5,810
	n/a
	 

	Hospital
	5,721
	132,316
	18,759
	93,794
	7,060
	20,942
	37,865
	117,990


*Includes CSSC 2009 study – shown in parentheses.
[bookmark: _Toc350348967]‘Best practice’ cost estimates: list of participants
	No.
	Participants
	Name
	Area of Expertise

	1
	Muhimbili National Hospital
	Dr. Namala Mkopi
	Paediatrician

	2
	Muhimbili National Hospital
	Dr. Edna Majaliwa
	Paediatrician

	3
	Muhimbili National Hospital
	Dr. Efrahim Mrema
	Gynaecologist

	4
	Muhimbili National Hospital
	Dr. Vicent Tarimo
	Gynaecologist

	5
	Muhimbili National Hospital
	Dr. Judith Mwende
	Eye Specialist

	6
	Muhimbili Orthopaedic Institute
	Dr. Edmund Ndalama
	Orthopaedic Surgeon

	7
	Bugando Medical college
	Dr. Rodrick Kabangila
	Physician

	8
	Tumaini Hospital
	Prof. Yongolo
	Surgeon

	9
	Tumaini Hospital
	Dr. Mabula Mchembe
	Surgeon

	10
	Muhimbili National Hospital
	Dr. Kisa Mwambene
	Psychiatrist

	11
	Muhimbili National Hospital
	Dr. Victor Ringo
	Anaesthetist

	12
	Muhimbili National Hospital
	Sr. Agnes Mtaki
	Nursing Officer

	13
	MoHSW
	Dr.  Joseph Mbatia
	Psychiatrist

	14
	Muhimbili National Hospital
	Dr. John Kimario
	ENT Surgeon

	15
	Mbeya Referral Hospital
	Dr. M. Mabula
	Physician

	16
	TMJ
	Dr. Charles Stanley
	Gynaecologist

	17
	IMTU/ Agakhan
	Prof. Y. Mgonda
	Dermatologist

	18
	Muhimbili National Hospital
	Dr.  Primus Saidia
	Physician

	19
	Muhimbili National Hospital
	Dr. Rachel Muhavile
	Dentist

	20
	MoHSW
	Dr. Andres Nshala
	MPH

	21
	IMTU
	Dr. Valentino Mwinuka
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Inpatient Services?	Dispensary	Health Centre	Level 1 Hosp	Regional Hosp	Nat'l Hosp	4.2857142857142899E-2	0.87096774193548399	1	1	1	Performs Lab tests?	Dispensary	Health Centre	Level 1 Hosp	Regional Hosp	Nat'l Hosp	0.55714285714285705	1	1	1	1	Has Operating Theatre?	Dispensary	Health Centre	Level 1 Hosp	Regional Hosp	Nat'l Hosp	0.32857142857142901	0.38709677419354899	1	1	0.8	Has Imaging/Radiology Services?	Dispensary	Health Centre	Level 1 Hosp	Regional Hosp	Nat'l Hosp	2.8571428571428598E-2	9.6774193548387205E-2	0.86046511627906996	1	1	Has Blood Bank?	Dispensary	Health Centre	Level 1 Hosp	Regional Hosp	Nat'l Hosp	0	0	0.62790697674418705	1	1	Has Intensive Care Unit?	Dispensary	Health Centre	Level 1 Hosp	Regional Hosp	Nat'l Hosp	0	0	0.162790697674419	0.33333333333333298	0.8	
Recurrent Costs	Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	0.78895463510848196	0.78125	0.81679389312977202	0.84749455337690704	Capital Costs (annualised)	Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	0.21104536489151901	0.21666666666666701	0.181679389312977	0.15119825708060999	Personnel	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	0.54240631163708097	0.51197916666666698	0.60229007633587905	0.66666666666666696	Medical Commodities	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	0.14257934911242601	0.10781250000000001	0.101526717557252	7.8213507625272294E-2	Other Recurrent Expenditure	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	0.10414773175542399	0.16250000000000001	0.115267175572519	0.103050108932462	Building	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	0.101660710059172	8.1250000000000003E-2	4.8702290076335898E-2	7.3856209150326799E-2	Medical Equipment	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	8.8535167652860097E-2	6.3020833333333304E-2	6.4656488549618404E-2	3.0718954248366001E-2	Non-medical equipment	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	2.01663510848126E-2	7.2916666666666699E-2	6.8015267175572505E-2	4.6623093681917201E-2	
Outpatient	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	0.98224852071005897	0.625	0.49541984732824501	0.54248366013071903	Inpatient	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	1.7174968441814601E-2	0.375	0.50458015267175504	0.45751633986928097	
OP_General+	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	0.781065088757396	0.467708333333333	0.36870229007633598	0.47276688453158999	OP_RCH	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	0.19391165680473399	0.140104166666667	8.7786259541984699E-2	3.9869281045751603E-2	OP_Dental	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	8.03206903353057E-3	1.6393796875000002E-2	3.8702290076335903E-2	2.89760348583878E-2	IP_General+	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	1.35160216962525E-2	0.22447916666666701	0.28320610687022901	0.200435729847495	IP_Paediatric	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	9.9681873767258492E-4	5.7812500000000003E-2	8.1679389312977094E-2	8.1699346405228801E-2	IP_Maternity	
Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	2.6621282051282002E-3	9.2187500000000006E-2	0.13969465648855001	0.17538126361655801	
OP visit	Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	9899.098	12609.22	21728.37	33311.870000000003	IP bed day	Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	21292.720000000001	26510.94000000001	36395.9	34941.699999999997	IP admission	Dispensary	Health Centre	Level 1 Hospital	Regional Hospital	23524.73	85741.21	164159	140031	
Relative cost ratio (public = 1)
Public	1	Private: FBO/NGO	0.218777055291972	Private: self-financed	0.66189590382054697	
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