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Abstract
Background: Healthcare is a complex investment which requires a number of
stakeholders to produce desired health outcomes. In addition to its complex
nature, availability of limited resources for providing healthcare for population
poses a number of questions for policy makers. Among these multitudes of
questions, Efficiency, Equity and Effectiveness have complex interplay and require
balanced tradeoff. Therefore, this explanatory review was conducted with
intention to provide basic information on how to incorporate efficiency, equity
and effectiveness in healthcare decision making.
Method: We systematically searched PubMed/Medline, Scopus, and Google
scholar with the following with the following queries: Effectiveness, Efficiency,
Equity, Delivery of healthcare, Health care decision making.
Results: Inefficiency in health systems is a global problem. About 20-40% global
health expenditure is considered as w stage. Efficiency, Effectiveness and Equity
are synergistic pillars of quality healthcare system. Improving efficiency in health
system can reduce raising healthcare expenditure. Providing equitable care for
all has national and international importance. Priority setting, multiple criteria
decision making and incorporation of equity impact and trade-off analysis on costeffectiveness can be used for balancing tradeoff between efficiency, equity and
effectiveness.
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Conclusion: Efficiency of healthcare system is important for improving, equity,
effectiveness and access to healthcare. Taking efficiency into healthcare delivery
with full understanding of determinants of disease in specific population can
provide room for improving effectiveness and equity in healthcare as evidenced by
presence of avoidable wastages and inefficiency in every healthcare system. Equity
should be considered during planning process along with economic evaluations.
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Introduction
Healthcare is a complex investment which requires a number
of stakeholders (direct and indirect) contribution to produce
the desired health outcomes. In addition to its complex nature
imperfect market in the field and limited/scarce resources for
providing healthcare for population poses a number of questions
for policy makers. Among these multitudes of questions,
Efficiency, Equity and Effectiveness have complex interplay and
require balanced tradeoff between them [1].

Efficiency is a measure of the quality and/or quantity of output
for a given level of input. It could be technical or allocative.
Allocative Efficiency is use of limited resources towards producing
the correct mix of health care outputs. Technical Efficiency is the
extent to which the system is minimizing its inputs in producing
its chosen outputs, regardless of the value placed on those
outputs [1-3].
Inefficiency in health systems is a global problem and
approximately 20-40% of all resources spent on health were
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wastage [1]. For example, $760 billion to $935 billion, accounting
for approximately 25% of total health care spending in US health
system is wastage [4]. In Namibia 52% Public Hospitals were
technically inefficient [5]. In Ghana only 24% district hospitals
were technically efficient [6]. In Eretria about 68% of hospitals
were technically efficient and only 42% were scale efficient [7].
Similar study conducted in 2016 among primary health centers
in Ethiopia showed that 54% of sampled health centers were
technically inefficient [8].
Major reasons for inefficiency in health sector include: in
appropriate Medicine use; over or under supply health services;
inappropriate Health task force mix, medical errors, suboptimal
quality of care, corruption and poor integration of health facilities
[1,9]. Today almost all countries in the world are focusing on
efficiency of their health care system to ensure universal health
coverage [1,2,10-12]
In addition to inefficiency problem, health system is also suffering
from equity problem. This is because health economic evaluations
continue to focus on maximizing health gain and health equity
considerations are rarely mentioned [13].
Health care system should ensure access to: good quality care
for patients who need them at a reasonable price. There is
always debate on three important terms, efficiency, equity, and
Effectiveness. They usually go together and right approach to
address them will improve welfare of society [14,15]. Despite
the presence evidence about effectiveness is healthcare
interventions, translating evidences into practice requires tradeoff
between effectiveness, efficiency and equity due to scarcity of
available health resources [16]. However, Policy makers and
managers in the health care system face difficulty in addressing
them together. This explanatory review was conducted with
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intension to describe the role of addressing efficiency on equity,
effectiveness and access to healthcare.

Methods
Search strategy
We have systematically searched PubMed/Medline, Scopus,
and Google scholar with the following with the following search
query. Effectiveness, Efficiency, Equity, Delivery of healthcare,
Health care decision making.

Inclusion exclusion criteria
• Studies described Efficiency, equity, effectiveness and
healthcare decision making were included
• Studies conducted in English Language are included
• Short communications, and conference proceedings are
excluded

Study selection and Evidence synthesis
From total of 152 articles identified by literature search 93
potentially relevant articles were selected, after applying the
inclusion exclusion criteria listed above only 65 articles were
found to be relevant [17] (Figure 1). Two investigators (MM,
AA) independently reviewed each study’s abstract against prespecified inclusion and exclusion criteria. In case of disagreement
on quality of the article two authors discussed In front of table in
presence of the third author (MD).

Evidence synthesis
We qualitatively synthesized the evidence. Firstly we defined
efficiency how to measure efficiency in Healthcare system.

Figure 1 PRISMA Flowchart representing the result of search and the number of articles excluded and eligible for review.
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Secondly we answered the following questions. Can efficient
systems in inequitable? Can efficient systems improve equity?
Can efficient systems improve quality of care? Can efficient
systems improve access to care? What is optimum level tradeoff
between these variables? How to incorporate them in Healthcare
decision making process/Can our Cost-effectiveness evaluation
consider the issue of equity?

Results
What is efficiency?
Efficiency can be defined as the ratio of output to the input
i.e. (Efficiency = Output/Input). However measuring efficiency
organizations with multiple outputs and inputs like hospitals is
difficult to determine by the above model. Therefore efficiency of
organizations with multiple inputs and outputs can be calculated
by weighed cost approach as follows [18,19].
Efficiency =

Weighed Sum outputs
Weighed Sum of Inputs

The above equation assumes all the weights are uniform.
Mathematically it is expressed as:
n

Efficiency =

∑u y
r =1
m

r

r

∑v x
i =1

i i

Where: yᵣ=quantity of output r; uᵣ=weight attached to output r;
xᵢ=quantity of input i; vᵢ=weight attached to input i. Value equal
to one indicates perfect efficiency (100%) and 0 ≤ Efficiency ≤ 1.
Technical efficiency of an organization can be measured from
input orientation or out-put orientation. In the former we pull
all the DMUs to origin towards efficiency frontier and the curve
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takes convex shape (i.e. we require small inputs to produce
large outputs to improve efficiency). While in case of output
orientation we push all DMUs away from the origin towards
the frontier and the curve takes concave shape (i.e. to improve
efficiency large outputs should be produced with similar inputs
[3,20]. This approach answers the question by how much
quantities an output can be expanded without changing the
inputs. In this case we push the DMUs away from the origin
towards efficiency frontier and the curve takes concave shape.
Both output and input orientation will only provide equivalent
estimates of technical efficiency if there is constant rate of return
scale and they are unequal when decreasing or increasing rate of
return exist [21].

Efficiency, equity and effectiveness
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 Quality is defined
by the following domains: Effectiveness, Efficiency, Equity, Patient
centeredness, Safety and Timeliness of care delivery [22-25].
Efficiency, Equity and Effectiveness are core values of quality
healthcare (Figure 2). They are interrelated and if appropriately
considered they are synergistic in nature. However, if not
considered appropriately in healthcare decision making they
might result in an adverse outcome [22-27].

How can efficiency improve equity?
Equity is the absence of avoidable or remediable differences
among groups of people, whether those groups are defined
socially, economically, demographically, or geographically. Health
inequities therefore, involve more than inequality with respect to

Figure 2 Understanding complexity of health policy making from Economics principle. Adapted from The Belgian Health System
Performance Report 2012: Snapshot of results and recommendations to policy makers.
© Under License of Creative Commons Attribution 3.0 License
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health determinants, access to the resources needed to improve
and maintain health or health outcomes [28,29].
Health Care Financing in low and middle income countries are
pro-rich and there unmet equity needs to unsure universal health
coverage. The distribution of benefits at the primary health care
level favored the poor while hospital level services benefit the
better-off [30]. The richest quintile receives 19.2% of total
benefits compared to the 17.9% received by the poorest quintile.
The rich also receive a much higher share of benefits relative to
their need [24].
Efficiency deals with maximization of outputs or minimization of
wastage. Through reduction in wastage, there is potential saving
of resources. Since equity requires fair distribution of resources
or services among the entire population irrespective of irrelevant
factors like race, ethnicity and place of residence, redistribution
of the savings generated by efficient utilization of resources will
improve the equity [31].
The potential benefits of considering equity are likely to be largest
in cases involving: (a) interventions that target disadvantaged
individuals or communities and are also relatively cost-ineffective
and (b) interventions to encourage lifestyle change, which may
be relatively ineffective among ‘hard-to-reach’ disadvantaged
groups and hence may require re-design to avoid increasing
health inequalities [13].
If Equity is not addressed, the vulnerable population will have low
access to services and with inferior quality [32]. In addition to this
improving quality of services may requires improving standards,
service delivery system or technical capacity of providers these all
require financial capacity and improving efficiency can also give
room to improve quality of healthcare delivery [31,33,34].

How efficiency improves access to care?
Access to healthcare is also a complex concept and it includes;
availability, affordability and acceptability. Access is influenced
by distribution of scarce healthcare resources from supply side
and individual’s socio-economic status, education, knowledge,
cultural beliefs and personal preferences from demand side.
Different indicators may be used to measure access to healthcare,
such as waiting time for healthcare, availability of resources
and cost of access to available service, availability of medical
personnel, infrastructure, and equipment, distance, time and
cost of travel [15].
Universal access to healthcare in developing countries is not
ensured. Many millions of people suffer and die from conditions
for which there exist effective interventions. Diseases like
diarrhea, pneumonia, and malaria are responsible for 52% of child
deaths worldwide. For each disease there is at least one effective
prevention and one effective treatment [35]. Poverty is the main
barrier to access healthcare access in developing countries which
is synergized by inefficient healthcare system [36].
Improving efficiency or reducing wastage leads to saving
healthcare budget. This saved money can be spent on less
accessible products and/or services. This is particularly important
in settings with limited health budget to provide equitable care
for their population [1,37-39].
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What to sacrifice at what level?
Efficiency, effectiveness and equity have multiple interactions.
They affect the core goal of health system (i.e. ensuring access
to quality care without casing financial catastrophe). Availability
of limited healthcare resources raises question of how should
limited health care resources be allocated? What health services
should be publicly funded? How should indications for particular
interventions be defined? The health system should consider
them during setting health care strategies and goals. When the
one attempts to make more equitable distribution of healthcare, it
may lead to decrease in efficiency. This cost should be considered
when trying to improve equity [40,41].

How to incorporate equity in Healthcare
decision making process?
The interaction between efficiency and equity needs careful
tradeoff as we are living in scarce world where nothing is given
as a free lunch. This is because an inefficient allocation can be
equitable, an efficient allocation can be inequitable, an inefficient
allocation can become more efficient without increasing inequity,
what is equitable often requires inequality in health and inequality
in resource distribution per capita [42].
Therefore, we prioritize among available alternatives based on
disease related, social and financial related factors. Prioritysetting in health care is the task of determining the priority to
be assigned to a service, a service development or an individual
patient at a given point in time. Prioritization is needed because
claims (whether needs or demands) on healthcare resources are
greater than the resources available [43]. Explicitly addressing
priority setting is necessary to develop fairer methods of
allocation for scarce health care resources and to begin a public
dialogue to ensure legitimacy in the process [44].
Generally, we have two methods of priority setting; non-economic
and economic methods. The non-economic method involves;
historical allocation and intensities; needs assessment, burden
of disease, cost-of-illness and Defining core services. Economic
method involves Pharmacoeconomic evaluations [45,46].
Cost effectiveness analysis (CEA) can address concerns of health
equity if; equity impact analysis, which quantifies the distribution
of costs and effects by equity stratifying variables and equity tradeoff analysis, which quantifies trade-offs between improving total
health and other equity objectives were included [47]. In addition
to this, integration of distributional concerns through equity weights
and social welfare functions, exploration of the opportunity costs
of alternative policy options through mathematical programming,
and multi-criteria decision analysis can also help to address equity
concerns in economic evaluation [48].
Guidance for Priority Setting (GPS) in Health Care, initiated by
WHO, offers a comprehensive map of equity criteria that are
relevant to health care priority setting and should be considered
in addition to cost-effectiveness analysis. The GPS-Health
incorporates criteria related to the disease an intervention target;
characteristics of social groups an intervention and non-health
consequences of an intervention (financial protection, economic
productivity, and care for others) [49] (Table 1).
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Table 1 Priority-setting criteria to be considered in conjunction with cost-effectiveness results.
Criteria
Group 1:
Severity

Question
Weight given
Disease and intervention criteria
Have you considered whether the intervention has special value because of the severity of the health
condition (present and future health gap) that the intervention targets?
Realization of
Have you considered whether the intervention has more value than the effect size alone suggests on the
potential
grounds that it does the best possible for a patient group for whom restoration to full health is not possible?
Past health loss Have you considered whether the intervention has special value because it targets a group that has suffered
significant past health loss (e.g. chronic disability)
Group 2:
Criteria related to characteristics of social groups
Socioeconomic Have you considered whether the intervention has special value because it can reduce disparities in health
status
associated with unfair inequalities in wealth, income or level of education?
Area of living
Have you considered whether the intervention has special value because it can reduce disparities in health
associated with area of living?
Gender
Have you considered whether the intervention will reduce disparities in health associated with gender?
Race, ethnicity, Have you considered whether the intervention may disproportionally affect groups characterized by race,
religion and sexual ethnicity, religion, and sexual orientation?
orientation
Group 3:
Criteria related to protection against the financial and social effects of ill health
Economic
Have you considered whether the intervention has special value because it enhances welfare to the individual
productivity
and society by protecting the target population’s productivity?
Care for others Have you considered whether the intervention has special value because it enhances welfare by protecting
the target population’s ability to take care of others?
Catastrophic health Have you considered whether the intervention has special value because it
expenditures
reduces catastrophic health expenditures for the target population?

Since efficiency, equity and financial protection are considerations
that sometimes conflict with each other, decision makers
need to weigh them against each other and make trade-offs. It
should be recognized that, in a resource-constrained system,
giving additional weight to something or someone implies that
something or someone else will lose out. The inclusion of equity
concerns must therefore always take opportunity costs into
consideration [49,50].
Another method to consider priority setting criteria for selecting
health interventions/technologies is using multi-criteria
approach for appropriate decision making [51]. Multiple criteria
decision making is a process involving, multiple alternatives
containing multiple criteria evaluated by multiple evaluators to
produce common result. Steps in a Multiple Criteria Decision
Analysis (MCDA) include: Define the context, Identify the options
available, decide the objectives and select the right criteria that
represent the value, Measure out each of the criteria in order
to discern their relative importance and calculate the different
values by averaging out weighting and scores [52].

Discussion
This min review we have included 65 articles for evidence
synthesis. The review revealed the interaction core measures
of quality health system (efficiency, equity and effectiveness).
We answered the following questions: Can efficient systems be
inequitable? Can efficient systems improve equity? Can efficient
systems improve quality of care? Can efficient systems improve
access to care? What is optimum level tradeoff between these
variables? And how to incorporate equity in Healthcare decision
making process?
© Under License of Creative Commons Attribution 3.0 License

Availability of limited resources for healthcare, diversity of
unmet health needs and external influence of variables outside
the healthcare system on health mandates the policy makers
and health economists to tradeoff between efficiency, equity
and effectiveness [40,41]. These variables mean different for
different sectors, patients, hospitals, insurance companies and
health system as whole. Patients need quality and evidencebased care and Hospitals want to provide evidence-based care
for their patients to maintain their credibility and continue in
business. However, insurance companies want to provide efficient
healthcare to managed costs and continue in investment. Above
all health system and political system proclaim to the society that
they are providing quality Up-to-date care and wants to achieve
excellence in healthcare for next election [53].
Efficiency is the question of every healthcare system in the world.
This is because there is significant avoidable wastage in resource
utilization or technical allocation [1]. For example, failures of
care delivery; failures of care coordination; overtreatment;
administrative complexity; price failures; and fraud and abuse are
identified areas of wastage. Addressing them could produce gains
of at least 20% of total health care expenditures [54-56].
Today almost all countries in the world are facing budget constraint
in health spending, which force them focus on efficiency of
their health care system to ensure universal health coverage.
However according to WHO Report 20–40% of all resources
spent on health were wastage [1,10-12]. Integrated care which
can avoid unnecessary duplication, improving working flow,
using improved health records, improving governance structure
and transparency will help to improve efficiency system [57-61].
This is in line with reasons of inefficiency; inappropriate use of
medicines, inappropriate allocation of Health-care resources
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and services and leaking Health system which provide room for
corruption and fraud [1].
Three Es’ (efficacy, equity and effectiveness) are interrelated and
if appropriately considered they are synergistic in nature [62].
However, if not considered appropriately in healthcare decision
making they might result in adverse outcome. For example, if the
health system ignores the small segment of socially disadvantaged
groups and focus on the majority of the population, adverse
outcomes among socially disadvantaged group due to lack of
basic healthcare will disturb the entire society. The effects may
be in the form of migration, crime and diseases (e.g. infectious
diseases or antimicrobial resistance) [22-25].
Considering efficiency in health care system, can provide room for
improving, equity, quality, and access of healthcare by directly or
indirectly. Assume that recommendation is input minimization to
provide desired healthcare services based on input-orientation.
The resource retained/saved by this approach can be refunded
for improving equity of care by establishing new institutions or
training additional health task forces. Availability of additional
resource may also allow the system to improve quality standards
of the service delivery through accreditation and application of
guidelines and standards of evidence-based care. Being efficient
in healthcare system means more than saving money or reducing
wastage [63].
Due to scarcity healthcare resources tradeoff between efficiency,
equity and effectiveness is important during healthcare decision
making. The question here is what to tradeoff and by how much?
This is probably the most difficult question researchers and policy
makers may face during selecting health interventions. There is
no clear-cut point for the tradeoff, but the following options can
be applied: Priority setting and multi-criteria decision making
[64-67]. During prioritization policy makers should consider the
following domains: intervention outcomes and Benefits, type
of health service, disease impact (burden), therapeutic context,
economic impact, environmental impact of the intervention,
quality/uncertainty of evidence, implementation complexity,
priorities (fairness) and Overall Context [68].
Ensuring efficiency in health care system can give room for
quality improvement. Quality is defined by different countries
differently depending on availability of resources and technology.
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It is achieving the highest possible degree of excellence in health
care. Achieving this level cannot be simple for most countries
in the world due technical or financial limitations [69]. Working
on efficiency of the healthcare system can help to save money.
Through this efficiency can contribute to quality of healthcare
delivery [70].
Equity in healthcare delivery is avoiding non-justifiable barriers
to essential healthcare like, race, ethnicity and wealth status.
Providing equitable care for all has national and international
importance [71,72]. This is because consequence of the disease
in the specific marginalized population could be beyond the
boarder of that population. A good example are, Ebola epidemic
in Democratic Republic of Congo, Corona Virus in Wuhan city.
In addition to this inequitable healthcare could have further
economic decline, unemployment, crime and social instability
[73,74]. Therefore, balancing efficiency and equity by considering:
effectiveness of the program, budgetary impact, reducing
inequalities between groups, number of beneficiaries from
intervention, ability to access the intervention, cost-effectiveness
and quality of the available evidence among particular society is
important [68].

Conclusion
In General Efficiency of healthcare system is important for
improving, equity, effectiveness and access healthcare for society.
Efficiency and equity do not inherently conflict, an inefficient
allocation can be equitable and an efficient allocation can be
inequitable. Efficiency should be handled carefully because it can
improve and deter the healthcare outcomes. Limited availability
resources for healthcare, diversity of unmet health needs and
external influence of variables outside the healthcare system
on health mandates the policy makers and health economists
to tradeoff between these variables. Taking efficiency into
healthcare delivery with full understanding of determinants of
disease in specific population can provide room for improving
effectiveness, and equity in healthcare as evidenced by presence
of avoidable wastages and inefficiency in every healthcare
system. Equity should be considered during the planning process
along with economic evaluations. Priority setting or multi-criteria
decision making process can used for consideration of equity.
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