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SUMMARY
Background:
Everyone has the right to a standard of living
adequate for the health and well-being of himself
and of his family, including food, clothing, and
housing and medical care. Financing the health
sector should be at the helm of every government’s
priorities because a healthy population is productive
thus making a nation wealthy in the long-run. The
Uganda National Minimum Health Care Package
(UNMHCP) created Health Centre IVs to provide
basic preventive, promotive, outpatient curative,
maternity, in patient health services, emergency
surgery like Caesarean Section, blood transfusion
and laboratory services to at least serve 100,000
people. However, findings have shown that most
HCIVs are not as functional as expected in terms
of the major services they are meant to provide
including Caesarean sections and Blood transfusion
services. This, therefore, was the core subject of this
study to examine whether resources allocated to
these HC IVs are efficiently utilized.

while the 19 (63.3%) were operating under
increasing returns to scale, implying that their
health service outputs would increase by a greater
proportion compared to any proportionate increase
in health services if more inputs were added in
the facility. 4 HC IVs (13.3%) were operating at
decreasing returns to scale meaning an additional
input to the HC IVs would produce less proportional
change of outputs. The study identified catchment
population, average length of stay, bed occupancy
rate and outpatient department visits, inpatient
days as the main factors of efficiency among HC IVs.

Conclusions and Recommendations
In order to improve performance of the HFs, health
policy makers need information about how well
the HFs are utilising the resources they receive.
This study has shown how Data Envelope Analysis
(DEA) methods can be applied at the HC IV level of
the health system to gain an insight into variation
in efficiency across health centres using routinely
available data.

Methods:
The study used Hospital and HC IV Census data
for 2014 and the health sector data for FY2015/16
as reported by the MOH in the Annual Health
Sector Performance Report. Data Envelopment
Analysis approach (output-oriented model with
Variable Returns to Scale) in STATA was employed
to calculate the efficiency scores for HC IVs in the
sample. Also, a Tobit regression model was run to
estimate the factors contributing to the adjusted
inefficiency scores for HC IVs.

The findings provided empirical evidence of the
technical efficient of the sampled HC IVs and the
input and output changes required to make the
inefficient HC IVs relatively efficient.
The study also identified catchment population,
ownership of the health facility, average length of
stay, bed occupancy rate and outpatient department
visits as the main factors of efficiency among HC
IVs.

More information needed here
With majority of HC-IVs operating at increasing
returns to scale, it showed that there is a need to
increase inputs like doctors, nurses, support staff,
medicines, beds, etc. in order to achieve the desired
optimal scale where there are constant returns
to scale in the relationship between inputs and
outputs.

To assess Health Facility (HF) performance at the
aggregate level and to inform policy decisions, there
has been an increasing use of DEA method in the
computation of efficiency scores. In this study DEA
was applied to a mixed size of 30 HC IVs, operating
within the framework of the public health sector.
The scope of the analysis was to assess the technical
efficiency and scale efficiency. The HF operations
were represented by means of an input-output
model whereby each HF uses quantities of inputs to
generate outputs in the form of services.

Further work is, however, required to support
HC IVs managers in putting the results to use
in enhancing efficiency. HC IVs identified at the
high and low extremes of efficiency should be
Results:
investigated further to determine how and why
Overall, 7 HC-IVs (23.3%) were operating under production processes are operating differently at
constant returns to scale, implying that they were these facilities.
efficient (both pure technical and scale efficiency)
04
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CHAPTER 1: INTRODUCTION
1.1 Background to the study

physical and mental health, which includes access
to all medical services, sanitation, adequate food,
decent housing, healthy working conditions, and
a clean environment. The human right to health
care means that hospitals, clinics, medicines, and
doctors’ services should be accessible, available,
acceptable, and of good quality for everyone, on an
equitable basis, where and when needed. Hospitals
and Health centres at the lower levels of service
delivery are vital part of any health care system and
account for a large proportion of the government’s
budget in most African countries (State of health
financing in the African Region, January 2013).

Health service delivery is a major priority both at
international and national levels. At international
level, Goal 3 of the Sustainable Development
Goals (SDGs) aims to ensure health and wellbeing for all at all ages by improving reproductive,
maternal and child health; ending the epidemics
of major communicable diseases; reducing noncommunicable and environmental diseases;
achieving universal health coverage; and ensuring
access to safe, affordable and effective medicines
and vaccines for all.
At national level the Ugandan government has
indicated the priority nature of population health
in several documents. One of the objectives of the
National Development Plan is to contribute to the
production of a healthy human capital through
provision of equitable, safe and sustainable health
services. The National Health Policy states the
health system objective is to ensure universal
access to quality Uganda National Minimum Health
Care Package (UNMHCP) consisting of promotive,
preventive, curative, rehabilitative and palliative
services to all prioritised diseases and conditions
with emphasis to vulnerable population.

Increased competition between providers, the
demand for value from tax-payers, patient safety
concerns, and mounting evidence of variation
in medical practice has placed the assessment
of health care centres performance high on the
agenda of policy makers. Worldwide, efficient
utilization of scarce resources from public coffers
and donor community is of paramount importance
to the performance of the health sector whether in
developed or developing economies.
In low and middle-income countries, such as in
many of those in Sub-Saharan Africa (SSA), health
facilities at lower-levels, mainly in rural and semiurban areas, continue to be the main providers
of healthcare to the communities. The ability to
measure and compare their performance within
the context of efficient utilization of resources is an
important step in beginning to address some of the
health care challenges that exist in this region.

The Health Sector Development Plan (HSDP
2014/15 – 2019/20) goal is to accelerate movement
towards Universal Health Coverage (UHC) with
essential health and related services needed for
promotion of health and productive life. The plan
sets key objectives to be attained during the five
year period and these include: contributing to the
production of a healthy human capital for wealth
creation through provision of equitable safe and
sustainable health services, increasing financial risk
protection of households against impoverishment
due to health expenditure, addressing the key
determinants of health through strengthening
inter-sectoral collaboration and partnerships and
enhancing health sector competitiveness in the
region and globally

1.2 Uganda’s Physical and
Economic overview
Uganda is located within the Sub-Sahara African
region (SSA), in the East African Community. The
country has an area of 241,550 Square Kilometres
and a population of 43 Million people (World
meters, 2017). It’s a low-income country with a
gross domestic product (GDP) per capita of USD $
718 (WB, 2017).

According to United Nations Economic and Social
Rights Initiative access to health services is a
universal human right. This indicates that everyone
has the right to the highest attainable standard of

Uganda’s economy has showed a remarkable
resilience in achieving modest gross domestic
product (GDP) growth of 4.8% in 2016 compared
1
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to 5.5% growth in 2015. Real GDP projections for
2017 African Economic Outlook (AEO)E indicate
that GDP has grown by 5.1% in 2017 and 5.8% in
2018. Headline inflation was expected to increase
slightly from 5.3% in 2017 to 5.9% in 2018, owing
to rising food inflation on account of unfavorable
weather conditions.

patients and with whom patients can develop a
relationship based on mutual communication and
trust.
Health care access is measured in several ways,
including: Structural measures of the presence or
absence of specific resources that facilitate health
care, such as having health insurance or a usual
source of care, assessments by patients of how
easily they are able to gain access to health care
and utilization measures of the ultimate outcome
of good access to care (i.e. the successful receipt of
needed services).

Ugandan economy has witnessed some instability
and volatility arising from a number of factors:
the staging of a national election, a slowing and
volatile global economy, and the subsequent
declining commodity prices resulting from slower
growth in two large economies, China and Brazil.
With these developments, the shilling lost value
steeply, reaching an annual depreciation rate of
40% by September 2015-unprecented since the
liberalization of the foreign exchange market.

The Institute of Medicine defines health care quality
as “the degree to which health care services for
individuals and populations increase the likelihood
of desired health outcomes and are consistent with
current professional knowledge.”

Lower oil and commodity prices on the international
markets played a role, too. Lower oil prices slowed
down investment in Uganda’s nascent oil and gas
sector while lower prices for key commodities like
coffee, tea, tobacco and cotton reduced export
revenues, which in turn reduced consumption
spending and limited public investment. Similar
price dips in 2014 caused economic shockwaves
globally but Uganda weathered the storm as it
exported the bulk of its commodities to South
Sudan then. The outbreak of civil conflict in South
Sudan led to a decline in exports, increasing
Uganda’s vulnerability to global price volatility.

The way in which a country finances its health care
can have a major bearing on the access to health
services enjoyed by its population. National health
policies generally set out a strategic goal of ensuring
equal access to essential health services for all on
the basis of need and irrespective of ability to
pay, or some variation on this theme. Health
centres at the lower levels of service delivery are
vital part of a health system and account for 21%
of a government’s health care budget (Source:
Ministerial Policy statement 17/18).
The need for increased accountability in terms
of value for money, patient safety concerns, and
mounting evidence of variation in medical practice
has placed the assessment of health care centres
performance high on the agenda of policy makers.
In resource limited settings, the concern has been
on how efficient and equitable utilization of the
available resources. The ability to measure and
compare their performance within the context
of efficiency and equity is an important step in
beginning to address some of the health care
challenges that exist.

1.3 Access to quality healthcare
services
Access to health care means having “the timely use
of personal health services to achieve the best health
outcomes” (IOM, 1993). Attaining good access to
care requires three discrete steps: Gaining entry
into the health care system, getting access to sites of
care where patients can receive needed services and
finding providers who meet the needs of individual

2
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CHAPTER 2: PERSPECTIVE

Ministry of Health is composed of departments among them Health Policy and Planning department. This
department is mandated to provide guidance to the sector, mobilize resources, develop policy frameworks,
coordinate with other stakeholders both local and international, review national health policies and plans,
mobilise and allocate resources and finally plan for and support capacity building as well as training of
human resources for health.
The department has the following divisions: Resource Centre, Policy Analysis, Planning and Budget and
Finance and the author happens to fall under Planning Division. The activities of planning division are:
ensuring that sector annual work plans and performance reports are produced, extending support to
sector institutions, LGs and NGOs in strategic and operational planning, ensuring that the annual health
sector performance report is produced, resource mobilization and budget monitoring and policy analysis
and production of sector policy documents
I joined the FPHSM to build my capacity in health systems management. I wanted to understand better
how the six building blocks are interconnected: service delivery, health work force, strategic information,
commodities, health financing and leadership and management so that I can be able to deliver the objectives
of the planning department.
I also needed to build my professional skills and competences including scientific writing, social skills and
managerial skills so that I can be able to provide high technical assistance that focuses on national priorities
and maximize the effectiveness of the country’s resources. I also wanted to learn more on innovative ways
in which the health sector can efficiently utilize scarce resources.
Planning department is faced with the dilemma of improving the welfare of healthcare consumers using
the scarce resources that are available in Uganda. This dilemma gets complicated, further, with the need
to measure the performance of different institutions or the quality of care they provide when there is a
general outcry among the healthcare providers of low financial support. The financiers on the other hand,
postulate that the resources already given to these service providers are not being efficiently utilized and
argue that it would not be justifiable to add more resources in the existing circumstances when already
given resources are misused or underutilized.
It is from this background that I decided to undertake an analysis of the efficiency of utilization of
resources at lower levels of care in Uganda with a focus on the HC IV.
As part of action research within the frame work of the FPHSM I needed to analyze in details the efficient
utilization of resources at HC IVs so that I can come up with evidence based information which can be used
for policy and decision making by supporting the planning department to identify health facilities which
are either underutilizing their resources or are fully utilizing their resources and need more.

33

CHAPTER 3. Analysis of the Organisation
3.1 Health Sector and Status of the Population in Uganda

3

Uganda’s health indicators show a heavy burden of disease, which is disproportionately born by children
and women. A selection of health status indicators is presented below in (Figure 1). Infant mortality rate
(IMR), Neonatal Mortality and under-five mortality rate (U5MR) are still high despite being on a declining
trend since mid-90s. In 2016 the IMR was 43.8 deaths per 1000 down from 76 in 2006 while the U5MR
was 64 deaths per 1000 in 2016 down from 137 deaths in 2006 while Neonatal Mortality stagnating at 27
per 1000 live births (UNICEF, WHO, WORLD BANK, & UNPD, 2010; World Health Organization, UDHS
2006/2016).
Figure 1: Showing Trends in newborn, infants and child mortality in Uganda [1995-2016]

Source: UDHS 1995, 2001, 2006, 2011, 2016

Maternal Mortality Ratio (MMR)
The Maternal Mortality Ratio has reduced from 438 per 100,000 to 336 per 100,000 live births (UDHS
2016). It is worth noting that the MMR in Uganda has fallen by approximately 33% over the past 20 years
which is still lower than the global reduction of 45% over the same period.
Figure 2: Showing trends in maternal mortality ratios for Uganda [1995-2016]

Source: UDHS 1995, 2001, 2006, 2011, 2016
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Total Fertility Rate (TFR)
The TFR for Uganda stands at 5.8 (NPHC, 2014), which is a decline from 6.2 (NPHC 2000). The general
declining trend in TFR is associated with the changed attitude on the size of the family with more preference
for small families. This is due to underlying socio-economic determinants like improved education for
women, improved economic status combined with improved child survival among other factors
These indicators generally demonstrate that the health status of the people of Uganda has been improving
over time although they are unsatisfactory.

3.2 Healthcare Services in Uganda
In Uganda, the National Health System (NHS) is made up of the public and the private sectors whereby
the public sector includes all Government of Uganda (GoU) health facilities under the MoH, health
services of the Ministries of Defence (Army), Education, Gender, Internal Affairs (Police and Prisons)
and Local Government (MoLG). There are a number of other organizations with different specialized
stand-points and these include specialized referral hospitals (Cancer & Heart), Uganda Blood Transfusion
Services (UBTS), Uganda Virus Research Institute (UVRI), National Medical Stores (NMS), Uganda Public
Health Laboratories (UPHL), National Drug Authority (NDA) and the Uganda National Health Research
Organization (UNHRO).
The private health delivery system consists of Private Not for Profit (PNFPs) providers, Private Health
Practitioners (PHPs), and the Traditional and Complementary Medicine Practitioners (TCMPs). The
provision of health services in Uganda is decentralised with districts and health sub-districts (HSDs)
playing a key role in the delivery and management of health services at those levels. The health services are
structured, as shown in Table 1, into National Referral Hospitals (NRHs) and Regional Referral Hospitals
(RRHs), General Hospitals, Health Centre (HC) IVs, HC IIIs, HC IIs and Village Health Teams (HC Is).
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Table 1: Summary of Uganda’s Healthcare system

National

Health Sub-District

District

LEVEL

HEALTH
CENTER

APPROXIMATE
POPULATION SERVED

SERVICES PROVIDED

I

Village – 1,000

Community-based preventive and promotive
health services

II

Parish – 5,000

III

Sub-County – 20,000

IV

County – 100,000

Preventive, promotive, out-patient curative
health services and outreach care
Preventive, promotive, out-patient curative,
maternity, in-patient health services and
laboratory services
Preventive, promotive, out-patient curative,
maternity, in-patient health services,
emergency surgery, blood transfusion and
laboratory services

General Hospital – 500,000

In addition to the services offered at the
HC IV, other general services are provided
including in-service training, consultation
and research for community-based healthcare
programs

Regional Referral Hospital – 2,000,000

In addition to services offered at the
General hospital, specialist services such
as psychiatry, Ear, Nose and Throat (ENT),
Ophthalmology, dentistry, intensive care,
Radiology, Pathology, higher level surgical
and medical services

National Referral Hospital – 24,700,000

Comprehensive specialist services, teaching
and research

Source: Health Sector Development Plan (2015/16 – 2019/20)

As Table 1 shows, in Uganda’s health sector, the lowest rung of the district-based health system consists
of Village Health Teams (VHTs) serving an estimated 1000 people. These VHTs are volunteer community
health workers who deliver predominantly health education, preventive services, and simple curative
services in communities. They constitute level 1 health services. The next level is Health Centre level II,
which is an outpatient service run by a nurse. It is intended to serve 5,000 people.
The next is Health Centre level III (HCIII) which serves 20,000 people and is expected to provide in addition
to HC II services, in patient, simple diagnostic, and maternal health services. It is managed by a clinical
officer. Above the HC III is Health Centre level IV, run by a Senior Medical officer, which in addition to all
the services provided at HC III, is intended to provide blood transfusion services and emergency surgical
services and comprehensive emergency obstetric care including caesarean sections.

3.3 Health Sector financing in Uganda
Financing the health sector should be at the helm of every government’s priorities because a healthy
population is productive thus contributing to the GDP and national development in the long run. In
Uganda, the National Health Policy II (NHP II) framework asserts that the provision of good health is
a necessary condition for a productive population that contributes to economic growth and national
6
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development.
Uganda’s per capita spending on health was US$ 55 per capita in 2015/16. The per capita expenditure is
below the minimum recommended WHO per capita expenditure on health for low developing countries
of US$84 per capita for health. The Total Health Expenditure (THE) as % of GDP is only 1.4% which is
diminutive in comparison with the target of 4% by WHO recommendations. The primary sources of health
care financing are households (42.6%), donors (41.7%) and government (15.3%) - (NHA, 2016), while the
private insurance constitutes very minimal of Total Health Expenditure (THE). The 42.6% contributed
by household is majorly out of pocket (OOP) spending which is far above the maximum of 30% that is
recommended by the HSDP and 20% by WHO if the households are not to be pushed into impoverishment.
Table 2: Trends in Government allocation to health sector [2010-2016]
Year

GoU funding
(Billions UGX)

Donor
projects and
GHIs UGX

Total
(Billions
UGX)

Per Capita
Public Health
expenditure

GoU health
expenditure as % of
total government
expenditure

FY 2010/11

569.56
593.02
630.77
710.82
748.64
818.86
934.16
911

90.44
206.1
221.43
416.67
532.5
451.94
903.1
912.66

660
799.11
852.2
1,127.48
1,281.14
1,270.80
1,896
1,824

20,765
25,142
23,756
32,214
37,130
36,830
26,709.82
25,924.86

8.9
8.3
7.8
8.7
8.5
6.4
8.9
6.7

FY 2011/12
FY 2012/13
FY 2013/14
FY 2014/15
FY 2015/16
FY 2016/17
FY 2017/18

SOURCE : ANNUAL PERFORNCE REPORT 2017/18

Table 2 above shows the trends in public (GOU and donor projects MTEF) health expenditure during the
HSSIP and part of the HSDP in nominal terms. It is evident that overall funding to the health sector from
both the GOU and donors has been increasing. The per capita health expenditure has been oscillating
between $9.4 to $11 in 2010/11 to 2015/16. The Government of Uganda expenditure as % of total
government expenditure has also oscillated between 8.9% and 6.4% in 2010/11 to 2015/16.
The % of the total government budget allocated to the health sector reduced from 9.6% in 2009/2010
(AHSPR, 2013/14) to 6.4% in 2015/16 (National Budget 2014). The Total Government Expenditure (TGE)
on health was $10 per capita (NHA 2014) this is very low compared to the HSDP target of $17 per capita
and WHO Commission of Macro Economics on Health recommendation of $34 per capita.
Development assistance continues to play a major role in financing health services but bigger proportion
of this is off – budget. Some development partners namely Global Fund, GAVI, USAID, WHO, UNICEF,
UNFPA channel the majority of their development assistance through the government budget and in
addition fund some projects. There is high expenditure of donor funding for off -budget activities. MOH
has information on general budget support and project support to the health sector but not sufficient
information on off- budget support

Current Health Expenditure in Relation to GDP
Government spending on health as a ratio of GDP was at 1.4% which is below the global recommended 5
% of GDP. Globally it has been noted that Universal Health Coverage is difficult to achieve if public health
financing is less than 5% of GDP.
The gross domestic product (GDP) is one of the primary indicators used to gauge the health of a country’s
economy. It represents the total dollar value of all goods and services produced over a specific time period.
7
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GDP per capita is often considered an indicator of a country’s standard of living. The ratio of Uganda’s
Current Health Expenditure (CHE) to its GDP (health to GDP ratio) provides an indication on the proportion
of the health sector contribution to the overall economic activity. Between 2012/13 and 2013/14, health
expenditure from all sources as a ratio of GDP averaged 7.7%
As the population grows, demand for improved healthcare also raises, health expenditure in most countries
and most of the time increases correspondingly. It is useful to examine health expenditure on per capita
basis in order to remove the influence of changes in the overall size of the population.
The estimated Current Health Expenditure (CHE) per capita has decreased from UGX. 148,129/- ($56)
in 2012/13 to UGX.147, 049 /- ($55) in 2013/14 (table 3). In US dollar terms, the per capita health
expenditure decreased from US$ 56 in 2012/13 to US$ 55 in 2013/14. The per capita health expenditure
is below the minimum recommended WHO per capita expenditure on health for low developing countries
of US$ 84 per capita for health.
Table 3: Government health expenditure [2008-2014]
FINANCIAL YEAR
2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15

Nominal value
(current) - Millions
UGX
Total Government
Expenditure (TGE) Millions UGX

450.0

473.0

633.0

724.0

4,949.0 6,318.0 8,972.0

9,273.0

814.0

879.0

8,149.0 8,788.0

2015/16

739.0

813.1

9,791.6

8,972.6

TGCHE Per Capita ($)

12.4

11.2

9.1

9.0

9.3

9.7

7.8

8.2

% of TGE

9.0%

7.0%

7.0%

8.0%

7.5%

7.8%

7.5%

9.1%

Source: National Health Accounts 2015/16

Government Health Expenditure when reflected as a percentage of Total Government Expenditure (TGE)
averaged to 7.7% and has remained relatively constant over the period from 2008/09 to 2013/14 (table
3). The trend indicates that the Government Health Expenditure(GHE) per capita has been increasing
in the 3 years of NHA study mainly due to additional financing from the Government national budget.
The World Health Organization (WHO) in its study suggests that universal health coverage and equal
access to health care maybe attained if Governments spend at least 15% of Total Government Expenditure
on health (World Health Report 2010). The WHO Commission of Macro Economics on Health suggests
that Total Government Current Health Expenditure (TGCHE) per capita should be at least $34 per capita
for Sub-Sahara African countries to steadily move towards UHC and Health Sector Development Plan
(HSDP2015/16-2019/20) suggests a minimum of $17 per capita to attain high health status in Uganda.

3.3.1 Allocation of Primary Health Care Funds
In Uganda, government allocation for health occurs at two levels. These are at the inter-sectorial level
(which is guided by the MTEF); and the intra-sectorial level, where funds for health are distributed at
different levels using a resource allocation formula.
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Table 4: Key Variables used in Allocation Formulae in Uganda
VARIABLE

WEIGHTING
Hospital
Wage NWR
Dep’t
NWR

JUSTIFICATION

Population

84

60

0

25

Population represents the overall target
beneficiaries, and is an indicator of demand for
health services and the scale of services required

Population
of HLGs with
Public of PNFP
Hospitals

0

0

82

0

Population of districts with hospitals represents a
proxy for demand for hospital services and the scale
of services required.
Equalizing health outcomes: Most of the causes
of infant mortality are preventable using already
proven interventions. These include immunization,
ORS, nutrition and hygiene. Therefore,
strengthening the health system will address the
causes that enhance disparities in IMR
Approximates socio-economic goal of increasing
access for poorer communities
A fixed allocation to cover the running of the health
department / centre / hospital

Infant Mortality
(IMR)

10

8

10

10

Poverty
Headcount

4

2

2

10

Fixed Allocation

0

4

6

0

Number of
Health Subdistricts

0

24

0

0

A constant amount to cover the fixed cost of
running a health sub-district

Population in
Hard-to-Reach
Hard-to-Stay areas

2

2

0

5

Mountainous, islands, rivers etc. have peculiar
terrain. Provides greater allocations to areas where
costs are likely to be high

50

This is an indicator of the degree to which local
governments are lagging behind in terms of access
to a major health facility

Population per
HCIII, HCIV or
Hospital

0

0

0

Source: Ministry of Health (2016) – Grant and Budget guidelines

The allocation formula, having been used in Uganda, results in allocation of public funds for healthcare
at different levels of care be it at the national, regional and lower levels with an intention of improving
health status of all Ugandans. The Table below depicts the picture of how much funds have been allocated
to different institutions for health care services.
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Table 5: Sector MTEF Budget Allocations to Health Sector in recent past
Code

Vote

FY2014/15

FY 2015/16

FY 2016/17

577.130
6.950

514.357
6.950

1,019.92
7.69

014
107

Health
UACs

114
115

UCI
UHI

10.400
9.080

15.637
11.085

41.31
11.80

116

NMS

218.610

218.614

228.61

134
151
161

HSC
UBTS
Mulago

4.070
6.360
38.130

4.070
8.646
39.635

4.14
8.880
46.67

162
304

Butabika
UVRI

9.110

9.108

11.04
1.66

163-176

RRHS

68.920

69.508

89.370

501-850

NGO Hospitals

17.190

17.189

17.190

501-850

District Primary
Health Care

296.530

289.236

320.100

501-850

District Hospitals

9.140

14.143

14.143

501-850

DHSG

4.510

4.678

0

KCCA Health Unit

5.000

5.000

5.000

1,281.130

1,220.97

1,828.52

122

Total Health

FY 2017/18

Looking critically at the table above (Table 5), and comparing the population these institutions serve,
one wonders whether the resources allocated if efficiently utilised can provide the minimum health care
package to the expectation of the public.
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CHAPTER 4. PROBLEM IDENTIFICATION

4.1 HC IV as a major centre of service Provision of 24-hour comprehensive emergency
obstetric care service is a crucial aspect of a HC IV.
delivery
Uganda, like many other countries, focused on
improving maternal and child health riding on the
momentum built by the Millennium Development
Goals (MDGs) which had specific goals focused on
this area. One of the key interventions Uganda
had put in place to reduce high Maternal and Child
deaths was establishing the health sub-districts to
strengthen the lower level facilities so that the bulk
of population can get services there.

The functionality of the HC IV, in Uganda, is
determined by outputs from selected components
of minimum service standards i.e. maternity
(deliveries), outpatient services, inpatient, blood
transfusions, theatre (Caesarean Section, major
and minor surgeries), HIV/AIDS Counselling
and Testing, Prevention of Mother to Child
Transmission, Anti-Retroviral Therapy, and long
term contraception and outpatient services.

The key feature of the Uganda National Minimum
Health Care Package (UNMHCP) was that each
health centre level IV, which has approximately
100,000 people, would have a hospital or HC
IV. According to the Health Sub–district (HSD)
concept, a HC IV is the first referral facility in
HSD without a hospital (Govt or PNFP). The total
number of HC IVs is 206 of these 182(88%) are
government, 17(8.2%) NGOs and 7(3.4%) privately
owned (MOH, Health facility Census 2014).

HC IVs performance has been assessed using the
Standard Unit of Output. A total of 196 HC IVs
reporting through the DHIS-2 were assessed. In
total, HC IVs attended to 4,309,611 outpatients;
conducted 145,124 deliveries; and admitted
424,828 patients. The average outpatient attended
to was 21,988, mean deliveries 748 and mean
admission 2,347 (AHSPR 2015).
Using the criteria that for a HC IV to be functional,
it should be providing blood transfusion service
and conducting caesarean sections, we found out
that 45% (88/196) of the HC IVs were “functional”
meaning able to do caesarean section. For blood
transfusion 36% (70/196) were able to provide
this service. Those able to provide both caesarean
section and blood transfusion were 29% (57/196).
These statistics show low functionality of HC IVs.
The trend of the functionality of health centre
IVs over the period 2008/2009 to 2014/15 has
improved modestly as shown in the figure 3 below.

The HC IV is mainly a PHC referral facility where
patients are assessed, diagnosed, stabilised, and
either treated or referred to a higher level health
facility. The HC IV OPD functions as the entry
point to the health system where there are no
LLHUs within 5 Kms. It is the first point of entry
for referrals from the LLHUs and for self-referrals
in case of emergency. The HC IV brings inpatient
and emergency services including emergency
obstetric care closer to the population in rural areas.

Figure 3: Trends in Caesarean Section and Blood transfusion [2008-2014]

Source: MoH HMIS
2014/15
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4.2 Analysis of the problem
The Uganda National Health Policy indicates that efficiency is currently not well addressed in the way
resources are mobilized, allocated and used (MOH, 2009). Thus, one of the Ministry of Health objectives
in the Health Sector Development Plan (HSDP2015/16-2019/20) is to improve the efficiency and
effectiveness of health services (MOH, 2015). For this to be achieved, therefore, information on the current
level of efficiency in delivery of the various health services and the drivers of inefficiency will be required
and currently there has been no study done on efficiency at the HC IV level.
The Uganda Ministry of Health (MOH) routinely analyses and reports on efficiency of regional referral and
other hospitals in its annual health sector performance reports. However, the analysis explores efficiency
in a general sense using ratio indicators, mainly, the standard unit of output (SOUs) per health worker.
The analysis does not take into account other factors of production (e.g. Beds, finances etc.) used by the
hospitals in the production of the outputs. Additionally, these analyses do not include the issue of efficiency
in utilisation of resources in the lower level health facilities in Uganda among others. Such information
would be useful to the MOH in taking the required actions to improve efficiency, which is one of the health
policy objectives.
Thus, this study is going to explore whether non-functionality at the HC IVs is linked to inefficiencies in
utilising the resources given to them or there could be other factors affecting functionality at the HC IVs.

4.3 Choice of Area of study
Additionally, there are no recently published lower-level health facility efficiency studies in Uganda, with
the available studies having been published in 2008 and 2010 [17, 18] using 1999-2003 data and which
mainly focused on the big hospitals. These studies are not-up-to-date given that a lot has happened since
then in terms of the country’s socioeconomic and health development. This study tries to address these
gaps with the help of different approaches including the Data Envelopment Analysis (DEA) whose results
can inform decision-making.

12

5

Assessment Report | Efficiency in Utilization of the Resources Allocated to Lower Level Health Facilities in Uganda Jan 2019

CHAPTER 5: SOLUTION ANALYSIS:
5.1 Concept of Efficiency

and output production is the focus of technical
efficiency. By implication, there can be an output
augmenting orientation or an input conserving
orientation dimension to the analysis of technical
efficiency. Technically inefficient producer could
use the same inputs to produce more of at least one
output, or could produce the same outputs with less
of at least one input. Technical Efficiency reveals
the ability of firms to employ the ‘best practice’ in
an industry, such that no more than a given level of
output can be produced using the minimum level
of input. On the other hand, allocative efficiency
refers to the optimal combination of inputs and
outputs at a given price.

Efficiency has been generally defined as the
allocation of scarce resources that maximizes the
achievement of aims (Hollingsworth B, Parkin
D). (Developing efficiency measures for use in the
NHS, a report to the NHS Executive Northern
&Yorkshire R&D Directorate, Health Economics
Group, University of Newcastle. 1998 Feb.).
Efficiency analysis of a production or service unit
refers to the comparison between the outputs and
inputs used in the process of producing a product or
services. According to Zainal N. S, and Ismail M. in
their article concept and measurement of efficiency
A Review, (Voice of Academia. 2010; 5 (1): 17-26.),
efficiency relates to how best a firm utilizes the
resources (inputs) to produce the desired products
or services (outputs), which is indicative of the
success of the firm. Efficiency is defined as success
in producing as large as possible an output from
a given set of inputs (Farell M.J). Measurement
of productive efficiency. (J. Royal statistical Soc.
Series. 1957; 3: p.253- 290). Generally, efficiency
measures whether resources are being used to get
the best value for money.

The ability to combine inputs and/or outputs in
optimal proportions in light of prevailing prices
is the focus of allocative efficiency. Optimal
proportions satisfy the first-order conditions for the
optimization problem assigned to the production
unit. Allocation of resources is considered efficient
when the output from the last unit of resources is the
same for different Decision Making Units (DMUs).
In the health context, efficiency is concerned with
the relation between resource inputs (labour, capital,
material, or equipment) and health outcomes (e.g.
numbers of patients treated, lives saved). Existence
of inefficiency is indicated by possible reallocation
of resources in a manner that results in increase
in health outcomes produced. Technical efficiency
of hospital or health facility refers to the physical
relation between health resources (capital, labour,
and materials) and health outcome.

The conceptual discussion of measuring efficiency
is attributed to (Koopmans T.C). An analysis of
production as an efficient combination of activities.
In Koopmans, T. C., editor, Activity Analysis of
Production and Allocation. (John Wiley and Sons,
Inc.1951.], while empirical measure of efficiency
was pioneered by (Farell M.J). Measurement of
productive efficiency. (J. Royal statistical Soc. Series.
1957; 3: p.253- 290), who according to (Kumbhakar
S.C, Lovell C.A.K. Stochastic frontier analysis New
York, USA: Cambridge University Press. 2003.)
classified efficiency into the two components of
technical efficiency (TE) and allocative efficiencies
(AE), both of which constitute the components of
economic efficiency. A firm is technically efficient
if it is impossible to produce more of an output
without producing less of some other outputs or
using more of some inputs (Koopmans T.C).

However, findings have shown that most health
HCIVs are not functioning.as expected in terms
of the major services they are meant to provide
including caesarean sections and blood transfusion
services (MOH, 2015). This, therefore, calls for
an examination on the challenges affecting the
functionality of the HC IVs to provide Minimum
Health Care package.
The question, therefore, is whether it is inefficiency
in resource utilization that is affecting the
functionality of the lower level facilities (HC IVs)
or if there could be other factors which could be
leading to non-functionality of HC IVs.

The ability to avoid waste, either by producing as
much output as technology and input usage allow
or by using as little input as required by technology
13
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5.2

Techniques of health facility efficiency measurement

The measurement of efficiency in healthcare is a difficult exercise for various reasons including the complex
nature of the productive process and difficulty in measuring the ideal output of the sector, i.e. improved
health status. Technical efficiency attempts to address two questions depending on whether it has inputor output-orientation. In output-oriented technical efficiency the focus is on expanding output quantities
without changing the quantity of inputs used. On the other hand, input-oriented technical efficiency
focuses on reducing input quantities used without changing the quantity of outputs produced.
The performance of hospitals may be measured using ratios that mainly measure capacity utilization and
frontier techniques founded on micro-economic theory of production. Commonly used ratios include: bed
occupancy rate, turnover ratio, turnover interval and average length of stay. Frontier methods of efficiency
measurement include linear programming techniques (e.g. data envelopment analysis) and econometric
techniques (e.g. production and cost functions).

5.3

Health Centre IVs as production units

Health centres specifically the HC IVs use multiple health system inputs like health workers, medicines
and supplies, electricity, water, infrastructure etc. to produce multiple health service outputs like inpatient
care, outpatient care, surgery, blood transfusion etc through a production process. These inputs which are
summarized as labour and capital, combine via medical and surgical care to produce outputs. While the
ultimate goal of healthcare is the marginal change in health status of the people, this is difficult to measure
in most data sets and the intermediate outputs or the episodes of care like number of caesarean section
operations and outpatient visits usually become the primary study outputs.
Coelli T. et. al., (2005) asserts that this production process, in health facilities, does not occur in a vacuum
which means that it can be influenced by a number of environmental factors both internal and external
to the health centre and this may manipulate how efficiently the production process occurs. Kumbhakar
and Lovell (2000) add that these factors are theorized either to affect the production process itself or to
influence directly the efficiency of the process.
Figure 4 depicts the relationship between health system inputs, the production process, and the outputs
which then forms the framework for our study.
Figure 4: Production Process of HC IVs in Uganda
INPUTS
• Labour: HC IV staff
• Capital: HC IV beds
• Finances

OUTPUTS
• Inpatient days
• Outpatient visits
• Caesarean
Sections done

PRODUCTION
PROCESS

MEDIATING FACTORS
(Environmental & Institutional)
• Bed Occupancy Rate
• Average Length of Stay
• Ownership of the facility
• OPD visits as a proportion of
Inpatient days
• Catchment Population
• Size of the HC IV
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5.4 Data Envelopment Analysis in Envelope Analysis is a process of extremities. Data
Envelopment Analysis, analyses each Decision
Healthcare

Making Unit separately and calculates a maximum
performance measure for each unit. Data Envelope
Analysis has become one of the most popular fields
in operations research, with applications involving a
wide range of context (Thanassoulis, 2001).

One of the most important principles in any business
is the principle of efficiency; where the best possible
economic effects (outputs) are attained with as little
economic sacrifices as possible (inputs). Efficiency
can be defined as the demand that the desired goals
are achieved with the minimum use of the available
resources. In order to assess the relative efficiency
of a business unit, it is necessary to consider the
conditions and operation results of other units of
the same kind and to determine the real standing of
the results of a comparison.

5.5 Data Envelopment
(DEA) Model

Analysis

DEA can be used to assess and compare efficiency
between the selected health centres, given its
flexibility in handling multiple input and output
measures.

In a simple case where units have a single output
and a single input, efficiency is defined as their
ratio. However, typical organizational units have
multiple and incommensurate inputs and outputs.
Data Envelopment Analysis was introduced by
Charnes, Cooper and Rhodes (1978) to assess the
relative efficiency of organizational units with
multiple inputs to produce multiple outputs. The
authors of Data Envelopment Analysis defined the
efficiency of the unit under evaluation as the ratio
of the sum of its weight outputs to the sum of its
weight inputs.

DEA can be used to calculate the efficiency scores
for each of the hospitals / health centres in the
sample. Using STATA, an output-oriented model
with Variable Returns to Scale (VRS) can be used
to estimate the individual health facility efficiency
scores. The VRS model estimates the pure technical
efficiency and scale efficiency for each of the sample
health centres. From the VRS model, analysis
was made to establish whether a health facility’s
production frontier indicates increasing returns
to scale, constant returns to scale, or decreasing
returns to scale.

Recently, the Data Envelopment Analysis method has
become popular for assessing the relative efficiency
of business entities. Data Envelope Analysis is
a technique of mathematical programming that
enables the determination of a unit’s efficiency
based on its inputs and outputs, and compares it
to other units involved in the analysis. The Data
Envelopment Analysis can be described as dataoriented as it affects performance evaluations and
other inferences directly from the observed data
with minimal assumptions.

On the flip side, however, it has been found
that researchers have been reluctant to use Data
Envelopment Analysis as an analysis tool since
it lacks a crucial error term (Valdmanis, 1992).
However, in the cases where the study has been
done, functional form is not the main consideration
of Data Envelope Analysis selection but the task to
choose the right input and output variables since
the model is non-parametric and derives the inputoutput production correspondence using linear
programming techniques.

The efficiency of a Decision Making Unit (DMU)
is measured relative to all other Decision Making
Units with the simple restriction that all Decision
Making Units lay on or below the extreme frontier.
Data Envelopment Analysis is a non-parametric
method as it does not require any assumptions
about functional form (e.g. a regression equation, a
production function, etc.).

The Variable Returns to Scale model was adopted
under the assumption that in practice there are
variable returns to scale and not all health facilities
are operating at an optimal scale. Also, given the
existence of unmet need and low quality of care
in developing countries like Uganda, I wanted to
investigate the potential efficiency savings that can
be used to expand care and improve quality.

It is a methodology directed at the frontier
rather than at central tendencies. While statistical Data Envelope Analysis methodology, originally
procedures are based on central tendencies, Data proposed in (Charnes et al., 1978), was used to
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assess the relative efficiency of a number of entities using a common set of commensurate inputs to
generate a common set of commensurate outputs. The original motivation for Data Envelope Analysis
was to compare the productive efficiency of similar organizations, referred to as Decision Making Units.
The problem of assessing efficiency is formulated as a task of fractional programming, but the application
procedure for Data Envelope Analysis consists of solving linear programming (LP) tasks for each of the
units under evaluation.

Model specification
Assuming that there are j health centres, each with n inputs and m outputs, the relative efficiency score of a
given health center (θ) is obtained by solving the following output-orientated CCR DEA (Charnes, Cooper,
Rhodes Data Envelopment Analysis) linear programming model;
s

Maximize θ 0 = U 1Y10 + U 2Y20 +  + U r Yr0 = ∑U r Yr0 				…... (3.1)
r =1

Subject to the constraints that:
m

v1 x10 + v 2 x20 +  + vm xm0 = ∑ vi xi0 = 1
i =1

Where:
θ0 =

The efficiency score of HC IV O

Xnj = The amount of health system input n utilized by the jth hospital
Ynj = The amount of health system output m produced by the jth hospital
Um = The weight given to health system output m
Vn = The weight given to health system input n
Source: Mujasi et. al. (2016)

One of the main drawbacks of DEA is that the resulting efficiency scores are sensitive to the presence of
outliers or the Decision Making Units that perform extremely well, either due to outstanding practice
or errors in the data. In either case, the results for the remaining Decision Making Units become shifted
towards lower efficiency levels, the efficiency frequency distribution becomes highly asymmetric, and the
overall efficiency scale becomes nonlinear. Thus, in this study, jack-knife analysis was used to test for the
robustness of the Data Envelope Analysis technical efficiency measures and assess if there were extreme
outliers affecting the frontier and efficiency scores. In conducting the jack-knife analysis, I dropped each
highly efficient health centre one at a time from the analysis and efficiency scores re-estimated.
On the flip side, however, it has been found that researchers have been reluctant to use Data Envelopment
Analysis as an analysis tool since it lacks a crucial error term (Valdmanis, 1992). However, in this study,
functional form was not the main consideration of Data Envelopment Analysis selection but the task to
choose the right input and output variables since the model is non-parametric and derives the inputoutput production correspondence using linear programming techniques.

5.6 Econometric Analysis (Tobit Regression)
In a second stage of analysis, the DEA efficiency scores can be regressed against some institutional factors
which are at the discretion of the hospital management and selected contextual/environmental (nondiscretionary) factors that are beyond their control to estimate their impacts on efficiency.
Thus, using the VRS technical efficiency scores as a dependent variable and given that the scores have
upper-censor-limit (100%), a Tobit regression model can be used to estimate the adjusted efficiency scores
16
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for each health centre and this obtained estimates of the linear Tobit model, where the dependent variable
is either zero or positive. The following Tobit regression Model was used:
Tobit (Yi ) = β 0 + β1 x j1 + β 2 x j 2 + β 3 x j 3 +  + ε j 						…... (3.2)
Where:
Y j = The variable return to scale efficiency score for the jth health facility/hospital
x j = The explanatory variables

ε j = The disturbance (error) term assumed to be normally distributed with mean µ and standard deviation

δ

β = The Tobit coefficients which indicate how a one unit change in an independent variable xi. alters the

latent dependent variable Yi. . Sometimes, the values of the Tobit coefficients cannot be interpreted but
their signs are very helpful for interpreting the results of study.

Following Asbu [43], the Variable Returns to Scale DEA technical efficiency scores were transformed into
inefficiency scores, left-censored at zero using the formula:



1
InefficiencyScore = 
− 1 							…... (3.3)
E _ score 
 DEA − T
The initially estimated general model contained all the identified explanatory variables and was:
Ineff = β 0 + β1 BOR + β 2 OPDIPD + β 3 ALOS + β 4 OWN + β 5 POPNCAT + β 6 SIZE + ε i

												.... (3.4)
Where β is the vector of unknown parameters or coefficients; and ε i is the stochastic/random error term.
The Tobit regression can be tested using STATA_13 for Windows®.
By estimating the empirical model, the two hypotheses; first, in order to test the overall significance of the
model, where the joint null hypothesis was as follows:
H 0 : β1 = β 2 = β 3 = β 4 = β 5 = β 6 = 0
And the alternative hypothesis as follows:
H A : β1 = β 2 = β 3 = β 4 = β 5 = β 6 ≠ 0 The joint null hypothesis was tested using the likelihood ratio test
					 (LL).
Secondly, to test the hypothesis that βn is not significantly different from zero in either direction. Thus,
the null (Ho) and alternative hypotheses (Ha) are: Ho: βn = 0 while Ha: βn≠0
The individual null hypotheses are tested using the t-distribution test.
However, the objective is to estimate a parsimonious Tobit model that would help explain the observed
inefficiencies. Such a model would be significant based on the Chi-Square. Thus, through an iterative
process, several models can be run containing various combinations of the explanatory variables.
The finally accepted model based on the Chi-Square was:
Ineff = β 0 + β1 BOR + β 2 OPDIPD + β 3 ALOS + β 4 OWN + β 5 POPNCAT + β 6 SIZE + ε i

17
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CHAPTER 6: RESEARCH APPROACH
6.1

Introduction

This chapter gives an account of how this study has been designed and executed. It lays down the
methodology of the study design, data collection and methods used to analyse the data. This chapter
also describes and discusses the instruments for measuring validity, reliability, and highlights the factors
expected to limit the study.
This study aimed at analysing efficiency utilisation of resources allocated in the lower-level health facilities
in the local governments, both quantitative and qualitative research methodologies were employed to
answer questions in the following section. This study covered the period between FY 2014/15 (July 1,
2014 to June 30th, 2015).
This study was conducted within the selected health centres across the country from where interviews
were conducted. I chose to study Health Centre IVs because of their status as the first referral centres in
the health sector whose services are offered to a multitude of people from across the country. The study
was based on efficient utilization of resources dimensions within the health sector and specifically in the
lower health centres and the concepts used have been defined in the subsequent pages. The study aimed to
assess utilization of resources in selected health centre IVs in the whole country.

6.2

Research questions and objectives of the Study

6.2.1 Main Objectives
I. To assess efficiency in the utilisation of resources in the HC IVs in Uganda?
II. To draw recommendations on how efficiency can be improved in the HCIVs in Uganda

6.2.2Main Questions
i) Are resources efficiently utilised at HC IVs in Uganda?
ii) What resource mix would make HCIVs in Uganda more efficient?

18
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CHAPTER 7: RESEARCH METHODS
7.1

Study Design

7.3

The study was conducted within health centres
across the country from where interviews were
conducted. Health Centre IVs were selected
because of their status as the first referral centre
in the health sector whose services are offered to
a multitude of people from across the country. The
target population included patients, health centre
managers and policy makers in the health sector.

This study used different sources of data of which
some were primary (use of questionnaires) while
other sources were secondary in nature. The
secondary sources consisted of Uganda hospital and
HC IV Census data for 2014 and the health sector
data for FY2015/16 Financial year (July 1, 2015
to June 30, 2016) as reported by the MOH in the
annual health sector performance report (AHSPR)
to explore the technical efficiency of health centre
IVs during that period.

This was a cross sectional using secondary data.
Input and output model were obtained from
Uganda Ministry of health annual health sector
performance reports for the period of 2014 to
2015, National Health Accounts 2014/15, Health
Sector Development Plan (HSDP) and other
relevant documents. The assumption was an output
– oriented model with Variable Returns to Scale to
estimate the efficiency score for each health facility
using Data Envelopment Analysis (DEA) with
STATA 13. Using Tobit model DEA, efficiency scores
were regressed against selected against selected
institutional and contextual/environmental factors
to estimate their impacts on efficiency.

7.2

Data and Variable Choice

In this study the focus was put on HC IV Inputs
and outputs. Data was assembled for three
different inputs (HC IV staffs, funds and hospital
beds) and 6 outputs (inpatient days, C-Sections,
Blood Transfusions, deliveries, OPD visits and
immunizations). Based on completeness of
available data, final selection was limited to 3
inputs and 3 outputs. The inputs included total
number of health centre staff a proxy to labour
and hospital beds a proxy to Capital and funding
for funds. The outputs included outpatient visits,
C-Sections performed and in-patient days. It was
assumed that this input-output mix elucidates
most of the HCIV activities. The Caesarean sections
were, for example, added to the mix because it is
one of the major factors government considers
while determining functionality of HC IVs.

Sampling

Sample size was determined using the formula
provided by Krejcie and Morgan as cited by Amin
(2005). This was because the sample taken was, as
expected, more representative and convenient and
covered all categories of stakeholders within health
facilities service delivery. So I sampled 30 public HC
IVs which operate using government policies.

The choice of the variables (input, output and
explanatory) shown in Figure 4 was guided by
three considerations. First of all, past studies
including Zere et. al. (2006), Kirigia et. al. (2008)
and Tlotlego et. al. (2010) that undertook efficiency
of hospitals in Africa also employed similar inputs
and outputs with the exception of C-Section which
was added specifically for Uganda’s case. Secondly,
the availability of relevant data in the ministry of
health’s annual health sector performance report
for FY 2015/16 and the availability of data that
is routinely compiled by hospitals in order to
demonstrate ways in which the Uganda Ministry of
Health can get additional informational value from
such data without investing a lot of resources.

In-depth interviews from selected facilities were
conducted with the target population selected
purposively from all categories that enriched the
findings of the study since these are members of
staff who are deeply involved in the operations of
the organization, patients who receive the services
under scrutiny, and policy makers at the helm of
decision-making in the health sector in the district
and national level. The researcher learned from
their wide and rich experience to make useful
recommendations regarding how to improve the
resource allocation and utilization in the health
facilities.
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Table 4: Description of the study variables for HCIVs (n=30)

Input Variables
Staff/workers
Beds
Funding
Output Variables
IPD
Inpatient days
OPD
Outpatient visits
C-Sect
C-Sections
Blood
Blood transfusions
Explanatory Variables
BOR
Bed Occupancy Rate

Labour
Capital
Funds

OPDIPD
ALOS
POPNCAT
SIZE

MEASUREMENT

DATA SOURCES

Total no. of health workers at the facility year
Total no. of beds in a HF in a year
Non-Wage + PHC in a given year
Total inpatient days in a year
Total outpatient visits made in a year
Total C-sections done in a year
Total blood transfusions done in a year

Proportion of beds which were occupied over a
specific period of time
Proportion of
Total OPD visits divided by total inpatient days
outpatients to inpatients in a year
Average Length of Stay Dividing the total number of inpatient days by
the total admissions in a year
Catchment Population
Total population in the catchment area
Size of the hospital
Proxy: Bed capacity of the facility where 1=30
beds and above while 0=otherwise

Questionnaires
Hospital and HC IV Census report 2014
Annual Health Sector Performance Report
HRH REPORTS
FY2015/16

DEFINITION

•
•
•
•
•

VARIABLE

The literature including Vladmanis (1992), Rosko et. al. (1995) and Zere et. al. (2006) indicates that some
of the factors that impact health facility efficiency include, catchment population, distance, location
(urban/rural), ownership (profit/not-for-profit), teaching status, payment source (out-of-pocket/health
insurance), occupancy rate, average length of stay, outpatient visits as a proportion of inpatient days, and
quality. These can be considered as explanatory variables for hospital efficiency. In my study, I selected the
explanatory variables based on availability of data as they are also described in Table 4.
I used labour to define staff/workers and the measurement was based on the total number of health
workers at the facility, capital was defined as beds basing on total number of beds in health facility in a year
as measurement. I also used funding and the measurement was total PHC funds allocated to the HF in a
year.
Output variables were inpatient days which were defined as total inpatient days in a year, outpatient visits
which was defined as total outpatient visits made in a year, C-section defined as total C-sections done in a
year and blood transfusions defined as total blood transfusions done in a year.
Explanatory variables were bed occupancy rate measured as proportion of beds which were occupied over
a specific period, proportion of outpatients to inpatients was measured as total OPD visits divided by
total number of inpatient days in a year, and catchment area was measured as the total population in the
catchment area, average length of stay is measured by dividing the total number of inpatients days by the
total admissions in the year and size of the hospital is measured by a bed capacity of the facility.
The data collected on inputs, outputs and explanatory variables were entered into a computer using Excel
software. The excel data were then exported into STATA 13. Data analysis was conducted in two stages.
STATA 13 was used for data analysis in both stages.
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CHAPTER 8: FINDINGS OF THE STUDY
8.1

Descriptive statistics of study variables

Table 5 presents the descriptive statistics for inputs and outputs of HC IVs in this study’s sample. During
the study period, the minimum amount received for a HC IV was 59M and the maximum 130M averagely
they received 97M. There were a minimum of 5 beds and a maximum of 74 beds in the selected facilities.
The minimum number of staffs was 10 and maximum number was 61.
On the other hand, the 30 HC IVs received a Minimum of 13,939, a maximum of 47,879 and an average
of 8,500 OPD visits. There were a minimum of 155 inpatient days, average 6,990 inpatient days and a
maximum of 26,471 inpatient days. The facilities conducted a minimum of Zero Caesarean Sections, 73.6
average Caesarean sections and a Maximum of 742.
Table 5: Descriptive statistics of study variables for HCIVs (n=30)
The Input and Output Variables for HC IVs in Uganda FY2015/16
VARIABLE

OBS

MEAN

STD. DEV.

MIN

MAX

Inputs

Number of Staff
Number of Beds
Funds (000,000)

30
30
30

29.3
37.7
97

12.5
17.9
16

10
5
59

61
74
130

30
30
30

6,990.5
23,954.6
73.6

5,578.4
8,500.4
146.2

155
13,939
0

26,471
47,879
742

Outputs

Inpatient days
Number of outpatient visits
Caesarean Sections done

8.2

Descriptive analysis of explanatory variables:

Table 6, shows the distribution of explanatory variables in the study sample. 15 HC IVs (50%) had a
catchment population less than 60,000 and HC IVs (50%) had catchment area more than 60,000. For
purposes of this study, HC IVs with more than 30 beds were categorized as big HC IVs and those with less
than 30 beds were categorised as small. Based on this categorization, 36.7% of the HC IVs in the study
sample were categorized as small HC IVs while the remaining 63.3% were categorized as large HC IVs.
The bed occupancy rate varied from 8.49% to 98% with a mean of 47.17% and standard deviation of
25.49%. The proportion of outpatient department to inpatient days varied from 1.13% to 105.35% with
a mean of 9.31% and standard deviation of 19.12%. The average length of stay was 2.58 days with a
standard deviation of 1.29 days and ranged between 1.18 to 7.00 days. Most patients did not exceed 3 days
at the facility when admitted, they were either discharged or transferred to bigger hospitals for further
management.
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Table 6: Description of the explanatory variables for HCIVs (n=30)
The Explanatory Variables for HC IVs in Uganda
VARIABLE

OBS

MEAN

STD. DEV.

MIN

MAX

Continuous Variables

Funds (000,000)

30

97

16

59

130

Bed Occupancy Rate (BOR)

30

47.17

25.49

8.49

98.00

Outpatient visits as a ratio of
Inpatient days (OPDIPD)

30

9.31

19.12

1.13

105.35

Average Length of Stay - days (ALOS)

30

2.58

1.29

1.18

7.005

Description

Categorical variables

Number

Percentage

Catchment Population of HC IV (POPNCAT):
1=less than 60,000 people & 0=60,000 people and above

0
1

15
15

50.0%
50.0%

Health Centre IV Size (SIZE):
1=30 beds and above & 0=Less than 30 beds

0

11

36.7%

1

19

63.3%

8.3

Determination of efficiency using DEA

Table 7 shows the HC IV DEA scores where 7 HC-IVs (23.3%) Mukono, Dokolo, Wakiso, Rubaale, Bbale,
Kakindo and Kataraka were operating under constant returns to scale, implying that they were efficient
(both pure technical and scale efficiency) in relation to available sample. 19 of HC-IVs (63.3%) were
operating under increasing returns to scale, implying that a unit increase in the inputs of these HC IVs
would result into a bigger proportionate increase in their health service outputs. These health centres
would need to increase their size of inputs like labour, funds and capital to achieve optimal provision of
healthcare services.
Four (04) of HC IVs (13.3%) Bugangari, Luwero, Bugono, Anyeke were operating under decreasing returns
to scale implying that a proportionate unit increase in inputs would have a detrimental effect on the
health services outputs.
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Table 7: Output-oriented DEA Efficiency scores for HCIVs (n=30) 2015/16
HEALTH FACILITY

CRS_TE

SCALE

RTS

MUKONO_HC_IV

1.00000

1.00000

Constant Returns to Scale

DOKOLO

1.00000

1.00000

Constant Returns to Scale

WAKISO_HC_IV

1.00000

1.00000

Constant Returns to Scale

RUBAALE__HC_IV

1.00000

1.00000

Constant Returns to Scale

BBALE_HC_IV

1.00000

1.00000

Constant Returns to Scale

KAKINDO__HC_IV

1.00000

1.00000

Constant Returns to Scale

KATARAKA_HC_IV

1.00000

1.00000

Constant Returns to Scale

NAKASONGOLA_HC_IV

0.95366

0.95796

Increasing Returns to Scale

NSINZE

0.91500

0.91500

Increasing Returns to Scale

BUKEDEA

0.91089

0.98288

Increasing Returns to Scale

ISHONGORO__HC_IV

0.89872

0.95642

Increasing Returns to Scale

BUGANGARI_HC_IV

0.83900

0.99912

Decreasing Returns to Scale

RWASHAMAIRE_HC_IV

0.80428

0.95862

Increasing Returns to Scale

BUDAKA

0.80194

0.99981

Increasing Returns to Scale

KITWE_HC_IV

0.67845

0.98620

Increasing Returns to Scale

KIYUNGA__HC_IV

0.67637

0.95102

Increasing Returns to Scale

LUWERO_HC_IV

0.61066

0.70743

Decreasing Returns to Scale

KIRUHURA_HC_IV

0.58756

0.99961

Increasing Returns to Scale

BUGONO_HC_IV

0.58214

0.79000

Decreasing Returns to Scale

ATIAK

0.57360

0.99989

Increasing Returns to Scale

NTWETWE_HC_IV

0.56656

0.99148

Increasing Returns to Scale

ANYEKE

0.55170

0.69031

Decreasing Returns to Scale

BUKASA_HC_IV

0.54455

0.83662

Increasing Returns to Scale

RUHOKO_HC_IV

0.50922

0.94356

Increasing Returns to Scale

ORUM_HC_IV

0.48999

0.96925

Increasing Returns to Scale

BULISA

0.48639

0.99952

Increasing Returns to Scale

BUVUMA_HC_IV

0.41699

0.88321

Increasing Returns to Scale

ALEBTONG

0.41272

0.64433

Increasing Returns to Scale

NGOMA

0.37459

0.75573

Increasing Returns to Scale

KAKUMIRO_HC_IV

0.35986

0.86242

Increasing Returns to Scale

23

Assessment Report | Efficiency in Utilization of the Resources Allocated to Lower Level Health Facilities in Uganda Jan 2019
Figure 5: Graph showing CRT-TE and Scale Efficiency for HCIVs in Uganda

According to figure 5 Health facilities like Bugangari, Luwero, Bugono, Anyek do not need to be added more
resources because according to the study they are already receiving enough resources. The cause of their
inefficiency could be either lack of staff motivation, poor administration, absenteeism, non-functionality
of equipment or other factors that could be leading to inefficiencies.
For those ones on increasing returns to scale need more resources to improve their efficiency so that they
can perform at their optimal levels. Resources needed could be equipment, human resource, improvement
in administration and other factors that can improve efficiency in the health facility.
For those working at constant returns to scale like Kakindo, Bbale, Mukono, Wakiso, Dokoro, Rubaale
and Kataraka need to be expanded to the hospital level because they have reached at their maximum
capacity of the operation. Additional of more resources may not add any value in the actual sense. They are
performing at their optimal levels given the sample available.

8.4

Econometric Analysis of the determinants of inefficiency – Tobit Model

From Table 8, the higher the health centre IV’s OPD is, the lower the predicted inefficiency score consistent
with our a priori expectation and statistically significant at 5 percent level of significance (p>|t| = 0.033).
OPD with coefficient of -.0000338 means that a unit increase in OPD visits leads to reduction in inefficiency
by 0.00338%
The Bed Occupancy Rate (BOR) has a negative sign indicating that the higher the bed occupancy rate
the higher the efficiency score. In other words, a 1% increase in Bed Occupancy Rate (BOR) increases the
efficiency score by 2.12% while holding all other factors in the model constant. The score coefficient is
statistically significant at 5% level (p < 0.05).
The size of HC IV, according to this study analysis, is not a significant factor in explaining health centre
inefficiency. The results indicate that the predicted inefficiency score for big HC IVs is 0.252 points lower
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than the reference category of small HC IVs (those with less than 30 beds) when all other factors are held
constant.
The coefficient for ALOS (0.0906) has a positive sign and statistically not significant at the 5 percent level
(p>|t| = 0.427). This means that a unit increase in the average length of stay of patients at the HC IV leads
to a decrease in efficiency of 9%, holding all other variables constant. The higher a health centre’s ALOS,
the lower the predicted inefficiency score
With regards to catchment population (POPNCAT, results point out that the predicted inefficiency score
for HC IVs with less than 60,000 people in their official catchment area is 0.3982 points lower than for the
counterparts (those with at least 60,000 people in their catchment area) when all other factors are held
constant. This shows that HC IVs with lower catchment areas have lower inefficiencies compared to their
counter parts with higher population area. However, it should be noted that in this study findings indicate
that catchment population of HC IV is not statistically significant.
The coefficient for financing has a positive sign and is not statistically significant at 5 percent level (p>|t|
= 0.891). This means that a unit increase in the financial resources at health centre IV does not have an
effect on its efficiency.
Table 8: Tobit model results for HCIVs (n=30) 2015/16
Tobit regression

Number of obs
LR chi2(6)
Prob > chi2
Pseudo R2

Log likelihood = -21.698742

ineff

Coef.

fin
bor
opd
alos
popncat
size
_cons

1.58e-09
-.0211569
-.0000338
.0906392
-.3982755
.2518361
1.916941

6.52e-09
.0063666
.0000149
.1121443
.248441
.2220559
.6924342

/sigma

.4861713

.0767907

Obs. summary:

8.5

Std. Err.

t
0.24
-3.32
-2.27
0.81
-1.60
1.13
2.77

P>|t|
0.810
0.003
0.033
0.427
0.122
0.268
0.011

=
=
=
=

30
18.75
0.0046
0.3017

[95% Conf. Interval]
-1.19e-08
-.034297
-.0000646
-.1408153
-.9110325
-.2064648
.4878267

1.50e-08
-.0080169
-3.01e-06
.3220937
.1144815
.710137
3.346055

.327683

.6446595

7 left-censored observations at ineff<=0
22
uncensored observations
1 right-censored observation at ineff>=1.7788368

Analysis

Whereas some variables in the model are not statistically significant at 95% level of confidence their
combination in the Probit model is highly significant with the probability of Chi2 [0.0046] less than 0.05.
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CHAPTER 9: DISCUSSION OF FINDINGS
9.1

Introduction

of 91.4%. No study in Uganda has focussed on
HCIVs despite their importance in our health
system. While it is not feasible to compare the true
efficiency of hospitals across settings because the
technical efficiency scores are calculated in relation
to the frontier of efficiency in each sample and
given that they focused on hospitals and this study
focused on HC IVs, it is important to recognise
that the average technical efficiency score of 63.5%
reported in this study is lower than that reported in
Kenya and in Tanzania. Similar studies in Uganda’s
neighbours Kenya (Kirigia, 2002) and Tanzania
(Kembo, 2015) found average technical efficiency
scores of 95.6 % and 76.9 % respectively. The
Kenya study focussed on public hospital while the
Tanzania study focusing on faith based hospitals
(private not profit).

In this study we needed to answer the following
question: how resources are efficiently utilised at HC
IVs in Uganda and what resource mix would make
HCIVs in Uganda more efficient? The sub questions
are: what is the technical and scale efficiency of
health facilities (HC IVs) in Uganda FY 2015/2016
and how do institutional and contextual/
environmental variables affect efficiency of HC
IVs in Uganda? The study used DEA and Tobit
models to answer the research questions. In this
section study findings, theoretical and empirical
literature and my understanding of Ugandan health
context are utilised to discuss and come up with
recommendations.

9.2

Efficiency

The findings on factors associated with efficiency
are in line with findings from other countries. The
findings are line with (Coyne et al., 2009) who also
shows that a high BOR is associated with increased
efficiency. However, this finding on BOR needs to
be contextualised as findings from other countries
(United Kingdom and Australia) have instituted
a target occupancy rate as there was evidence
that rates exceeding 85% in acute care hospitals
are associated with problems in handling both
emergency and elective admissions were not ideal
for infection control and ensuring quality of care.

This study shows that efficiency remains a challenge
at Ugandan Health Centre IVs. It shows that most
of the health facilities would require additional
inputs to drive the efficiency higher (i.e. the facilities
at increasing returns to scale) while for some other
identified facilities that are at decreasing returns
to scale, the increase in inputs needs to be done
together with other measures to drive efficiency
within the health facility.
This study shows despite facing similar resourceconstrained conditions, that define developing
countries like Uganda, with similar inputs, some
HC IVs are more successful than some of their
counterparts in converting available inputs to
desired outputs. It shows that facility efficiency
is associated with high productivity (as shown by
both the outpatient day visits and bed occupancy
rate) while long average length of stay (potentially
indicative of complicated case mix) is associated
with lower levels of efficiency.

9.3

Policy Implications

Based on the findings presented above, we draw the
following implications for policy makers involved
in developing strategies for ensuring that all health
facilities are made more efficient:
• We note that most facilities are under resourced
and hence providing additional resources
would be critical to improving their efficiency.
The focus on increasing resources should be to
those that directly affect the production process
such as human resources, infrastructure and
medical supplies. These result agree with the
understanding that most of these facilities are
operating below their set norms.

Application of Data Envelope Analysis to assess
efficiency health facilities in Africa has increased
in recent years. This study contributes to a growing
literature on efficiency analysis in Africa generally
and specifically to an incipient literature on health
centre efficiency in Uganda. The last published Data
Envelope Analysis study in Uganda was on hospitals
and it reports an average technical efficiency score

• For the facilities identified to be operating under
decreasing returns to scale, it is important for
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policy makers to ensure that any additional investments are followed with addressing within facility
factors that may impact on the productivity of the facility. This needs to be on a case by case basis.
There is need to institutionalise monitoring of efficiency measurement within the routine performance
assessment of the Ministry of Health as part of the broader framework of performance management

9.4 Limitations of the Study/Areas for Future Research
1) This study assesses technical efficiency but does not attempt to address allocative efficiency. This is
an area that future studies could consider.
2) The study also does not address issues of long term productivity and only provides a snap shot of
efficiency but there could be changes over time influenced by various factors.
3) In an expanded efficiency study, more analysis would be made to get the input reductions and/or
output increases that would have been required to make the individual pure technically inefficient
HC IVs efficient. Future studies could also look at the optimal inputs required to obtain the desired
inputs and hence inform the revision of staffing and funding norms where need be.
4) The study had some limitations like comprehensive information about funding from donors and
NGO, medicines and sundries from the donors, and more information is required to understand
including quantitative and qualitative data e.g. the case mix.
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CHAPTER 10: DISCUSSION OF FINDINGS

The findings provided empirical evidence of the technical efficiency of the sampled HC IVs. The study also
identified some of the factors that influence attainment of efficiency among HC IVs. As policy makers’
focus on increasing access to health services, there is need to address efficiency in providing these services.
In addition to pushing strategies for ensuring efficiency so as to maximise the use of the scarce resources,
there is need to further interrogate within facility factors that may impact on service delivery. This will be
critical in addressing unmet need especially for maternal health services which these HCIVs are supposed
to provide.
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ANNEXES
Annex 1:The Map of Uganda
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DEA Output for HC IVs in Uganda

dmu:MUKONO
dmu:WAKISO
dmu:KITWE
dmu:RUBAARE
dmu:ISHONGORORO
dmu:NTWETWE
dmu:RWASHAMAIRE
dmu:RUHOKO
dmu:NAKASONGOLA
dmu:KIRUHURA
dmu:NgoKYAMULIBWA
dmu:MASINDImilitary
dmu:Luwero
dmu:Kakindo
dmu:Ndejje
dmu:Bugono
dmu:Bbaale
dmu:Namayumba
dmu:Kiyunga
dmu:Kakumiro
dmu:Bugangari
dmu:Orum
dmu:BenedictMedCent
dmu:BishopMaserekaCF
dmu:Buvuma
dmu:LuwungaBarracks
dmu:Bukasa
dmu:North_Kigezi
dmu:Kataraka
dmu:StFrancisca

rank
1
1
17
5
9
20
13
21
8
19
28
27
10
6
7
15
1
12
16
25
11
23
14
22
24
26
18
29
1
30

options: RTS(VRS) ORT(OUT) STAGE(2)
VRS-OUTPUT Oriented DEA Efficiency Results:

Annex II:

theta
1
1
.691156
1
.939674
.584217
.810675
.539681
.995512
.58779
.256674
.369648
.863209
1
1
.736887
1
.821354
.711205
.420325
.839741
.505538
.764979
.535678
.472124
.39463
.650894
.207467
1
.205336

ref:
MUKONO
1
.
.
.
.
.
.
.116113
.
.
.0586684
.254344
.637461
.
.
.
.
.
.
.264204
.
.
.284135
.
.
.0303562
.
.
.
.

ref:
WAKISO
0
1
4.46e-08
0
2.55e-08
0
1.09e-07
.165175
.380334
.115653
.
.100648
.0777826
.178313
.714976
.505478
.
.452248
.517331
.
.516007
.0505877
.
.
.337232
.364274
.185969
.
0
.

ref:
KITWE
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

ref:
RUBAARE
0
.
.635116
1
.521164
.347372
.374682
.258393
.228852
.193357
.198006
.0146559
.147965
.240593
.
.
0
.
.0471745
.156121
.0095142
.233632
.480844
.16546
.
.
.
.0897159
.
.0532304
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