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This paper presents a framework for the health system with health workers at the core.
We review existing health-system frameworks and the role they assign to health work-
ers. Earlier frameworks either do not include health workers as a central feature of system
functioning or treat them as one among several components of equal importance. As every
function of the health system is either undertaken by or mediated through the health
worker, we place the health worker at the center of the health system.

Our framework is useful for structuring research on the health workforce and for identify-
ing health-worker research issues. We describe six research issues on the health workforce:
metrics to measure the capacity of a health system to deliver healthcare; the contribution
of public- vs. private-sector health workers in meeting healthcare needs and demands;
the appropriate size, composition and distribution of the health workforce; approaches to
achieving health-worker requirements; the adoption and adaption of treatments by health
workers; and the training of health workers for horizontally vs. vertically structured health
systems.
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1. Background

In this paper we present a framework that places health
workers at the center of the health system, and use it to
identify research issues concerning the health workforce.
Existing health-system frameworks either do not include
health workers as a critical feature of system functioning
or treat them as one among several components of equal
importance. Table 1 provides an overview of the major
health-system frameworks and the role assigned to health
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workers in each framework [1-11]. None of these frame-
works places the health worker at the center.

An example of the problems that arise by not properly
locating the role of the health worker in the health system
occurs in the WHO 2007 framework [10]. The framework
has six “essential” building blocks which are presented as
being distinct [10]. Yet it would seem that one of its building
blocks, i.e. “health workforce”, is largely redundant given
the presence of another building block placed parallel to
it, i.e. “service delivery”. Service delivery would be difficult
to perform independently of the health workforce; and the
health workforce in the main performs service delivery.

The “service delivery” building block is characterized by
WHO as follows: “Good health services are those which
deliver effective, safe, quality personal and non-personal
health interventions to those who need them, when and
where needed, with minimum waste of resources” [10].
However, if good “service delivery” has been assured,
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Table 1
Role of the health worker in existing health-system frameworks.

Reference Health-system framework Role of the health worker

Evans [1] Markets Health workers are one of the “transactors” in healthcare markets
Hurst [2]; OECD [3] Flow of funds and payments Health workers are a recipient of payments in the health system
Frenk [4] Actors and their interactions Health workers are one of five “actors” in the health system

Cassels [5] Institutional components Health workers are one of six “institutional components” of the health

Murray and Frenk [6] Systems performance

Hsiao [7]; Roberts et al. [8] “Control knobs”

Mills et al. [9] Strengthening capacity to improve
performance
WHO [10] Building blocks

Atun and Menabde [11] System dynamics

system

Health-worker staffing pattern and skills in healthcare organizations
are determinants of service provision and system performance
Health workers are recipients of financial incentives and agents of
behavior change. Health workers are not included as one of the five
“control knobs” used to influence the health system

Changes in the management of health workers is one approach to
strengthen the health system

Health workers are one of six health-system “building blocks”

Health workers are one of several “resources” to be allocated, and are
recipients of payments. Health workers are not included as one of the
four “levers” available to influence the health system

the separate building block of a well-performing “health
workforce” is not “essential” or even necessary. WHO char-
acterizes this building block as follows: “A well-performing
health workforce is one which works in ways that are
responsive, fair and efficient to achieve the best health
outcomes possible, given available resources and circum-
stances (i.e. there are sufficient staff, fairly distributed; they
are competent, responsive and productive)” [10]. Note that
the characterization of “minimum waste of resources” in
the service delivery building block is much the same as
“best health outcomes possible, given available resources”
in the health workforce building block.

In our opinion, putting health workers at the center
of a system is essential because all health systems work
through health professionals to achieve their goals. In
Section 2 of this paper, we describe the rationale and impli-
cations of this view and propose a new health-system
framework which places the health worker at the center.
In developing our framework we follow a long tradition
in health system research [11] of depicting and analyzing
relationships among identified components of the health
system. In Section 3 of this paper, we apply our frame-
work to examine health-system research issues concerning
the health workforce. The set of research issues we iden-
tify does not constitute a review of past work, which is a
backward-looking exercise usually focused on a particular
topic. Hence this paper does not follow the formal rules of
systematic reviews [12]. Instead, our proposed investiga-
tion of health-worker research issues is forward-looking.
Our framework generates a set of research issues based on
the inter-relationships between health workers and differ-
ent components of the health system. Section 4 discusses
limitations of our paper. Section 5 is in conclusion.

2. The health system with health workers at the
core

In our framework, we place health workers at the core
of the health system - see Fig. 1. We believe this focus
allows a better understanding of health-system functions
and performance in relation to health-system goals. We
take these goals to be population health outcomes and
patient satisfaction. An important consequence of this

framework is that health-worker research issues are read-
ily identified.

The components of Fig. 1 are briefly described below
(abbreviations in parentheses refer to the components).
Starting at the center of the figure, health workers per-
form several activities such as providing curative and
preventive services to patients, and information about
symptoms, diagnoses and treatment options. Health work-
ers also choose the treatment technologies (e.g. drugs,
surgical procedures and medical equipment). Moreover,
health workers are involved in healthcare spending deci-
sions in several ways. First, they effectively make spending
decisions when patients are financially covered and agree
to a recommended treatment. Secondly, health workers
directly decide on the equipment and instruments to pur-
chase in some situations, e.g. in private practice. In other
situations, health workers recommend recurrent spend-
ing items and the purchase of capital equipment to their
managers, e.g. in public practice.

The health workforce (HWF), which provides healthcare
activities, may be distinguished by its size, composition,
and (geographic) distribution. These characteristics govern
access to treatment by different groups.

The size and composition of the health workforce are
determined by existing stocks, which are a function of edu-
cation and training in the past; by education and training
of new health workers (E2); and by health worker (HW)
inflows into the system (F1) minus HW outflows (F2). The
inflow of workers (F1) arises from immigration and entry
from other domestic sectors, and the outflow (F2) from
emigration, retirement, death, and movement to other sec-
tors [13]. The (geographical) distribution of health workers
depends on the incentives (M1) to serve in particular areas
and, in some contexts, on regulation (M2).

The education and training of new health workers (E2)
follow from estimation of the size, composition and geo-
graphic distribution of workers required to meet health
needs and demands (E1). To fulfill this function, policy mak-
ers must attempt to match healthcare needs and demands
to health-worker requirements - by geographical location.

The healthcare financing function (R1) allocates funds
to pay for workers’ salaries and other inputs (e.g. drugs
and diagnostic and surgical equipment). Furthermore, for
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Fig. 1. A system framework centered on the health worker.

health workers to care for patients, the health system must
ensure the delivery of medicines and technology and the
availability of infrastructure (R2), such as information man-
agement systems and clinics and hospitals.

The incentive structure of the system (M1) is intended
to motivate the workforce to provide the desired health
worker activities (HWA), including appropriate care and
treatment. Health workers can be motivated by financial
incentives and non-financial incentives, such as work-
ing and living conditions. Incentives can also influence
health-worker training decision, and location decisions
such as whether to practice in underserved areas. In addi-
tion to incentives, health-worker actions can be influenced
by regulation (M2), such as licensure for professional
practice. Finally, the monitoring function detects inade-
quate performance (M2), allowing corrective action to be
taken.

Our framework enables a direct understanding of health
expenditures in the system. For example, according to a
background paper for the WHO 2006 World Health Report,
health workers receive 68.9% of total health expendi-
tures through wages, salaries and associated payments
[14]. Furthermore, most non-wage or non-salary recur-
rent expenditures result from decisions taken by health
professionals, such as drug prescriptions, spending on
laboratory testing, diagnostic imaging, hospital admis-
sions and surgery. Thus, to understand or influence health

expenditures, our focus on the health worker at the center
of the health system is apt. It is clear that most func-
tions of a health system are either directly undertaken
by, or depend for their implementation on, the health
worker.

3. Research issues

A consequence of placing health workers at the center
of the health system is that the identification of research
issues on the health workforce becomes more apparent. In
the following, we discuss research topics which deal with
questions that are important for improving population
health and patient satisfaction. How should the capacity of
the health system to achieve its objectives be measured?
To meet health-system goals, what are the relative contri-
butions of health workers in the private and public sectors?
What size, composition and distribution of the health
workforce are necessary to satisfy healthcare needs and
demands? What is an appropriate expansion path of the
health workforce? How do health workers decide whether
to adopt a new treatment or whether to modify existing
treatments? How should health-worker training be orga-
nized, in horizontally and in vertically structured systems?
In subsequent sections, we apply our framework (Fig. 1) to
examine these questions. References to the framework are
shown in parentheses.
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3.1. Metric of health-system capacity

The evaluation of a health system with health workers
atits center requires an assessment of the size, composition
and distribution of the health workforce. In contrast, other
health-system frameworks might use financial variables
as the basis for evaluation. For example, in some analyses
health spending per capita [15] or the population density
of hospital beds [16] are considered as appropriate met-
rics for the capacity of a health system. In our framework,
the number of health workers, their education and training,
and their geographic distribution will be relevant. A simple
metric might be total health-worker density, i.e. the total
number of health workers per capita. This indicates the
broad capacity of the health system to deliver healthcare
services.

However, total health-worker density is too crude a
measure because it takes no account of the differences in
medical training of health workers or the diverse services
that they perform. An alternative, restricted to specialized
training, could be physician density rather than overall
health-worker density. If doctors were viewed as the most
critical category of health worker, and other health work-
ers could not easily substitute for them in expanding the
provision of healthcare services, then this metric might
be preferred to aggregate health-worker density. However,
what we need may be a weighted average of the different
types of health workers, where the weights represent the
contribution of each to the goals of the health system. Such
aset of weights, of course, requires identifying and estimat-
ing the relative contributions of different types of health
workers. The contributions could be assessed in terms of
the marginal productivity of each type of worker, or in
terms of the tasks that they perform.

3.2. Meeting healthcare needs and demands

Healthcare needs and demands are in general met by
health workers. Needs may be expressed or not expressed,
and demands may be based on needs or not. Needs arise
from a variety of demographic and health conditions -
such as infancy, pregnancy and illness. In most countries,
governments assume responsibility to meet needs but not
necessarily demands. In general, we expect the private sec-
tor of a health system to meet demands and the public
sector to meet needs.

The government will tend to put priority on meet-
ing healthcare needs as opposed to healthcare demands.
Health workers contribute to meeting healthcare needs not
only through health-service provision but also by helping
to generate demand for unexpressed needs - e.g. by inform-
ing people about their objective health conditions and risks.
Such supplier-induced demand can clearly improve indi-
vidual and population health. This should be distinguished
from demand created mainly to generate profit for the sup-
plier without contributing to meeting needs [17].

In many developing countries private-sector health
workers deliver the bulk of medical care and medicines
[18,19]. However, the contributions of public-sector health
workers are likely to be better understood than those
of their private-sector counterparts. There is greater

availability of information about, and more direct and
extensive regulation in, the public than the private sector.
In the public sector, health workers practice in facilities
and use inputs (R1 and R2) that are directly funded and
monitored by the government. The scope of the treatments
they provide is publicly known. For example, public-sector
physicians in certain hospitals are not able to deliver inten-
sive care, because the hospitals simply do not have wards
with the necessary equipment. Information on actual treat-
ment is also available through a range of records, including
patient files, drug purchase volumes, and hospital occu-
pancy rates. In terms of regulation (M2), public-sector
health workers are commonly required to follow specified
guidelinesin their practice; in the private sector, physicians
are often not constrained in this way. Hence, the contribu-
tion of private-sector health workers is more difficult to
determine and measure.

On the other hand, the private sector may help to
overcome constraints faced by the public sector [20]. For
example, a treatment that is not available in the public sec-
tor may be offered in the private sector. Thus, life-saving
HIV antiretroviral treatment (ART) was provided to thou-
sands of patients by private-sector physicians in South
Africa before it became available in the public sector [21].

In many developing countries, health workers practice
in both the public and private sectors. There are disadvan-
tages and advantages associated with this arrangement.
Dual practice can reduce access to needed treatment for
poorer patients because they may be sent to the private
clinics of public-sector physicians instead of receiving the
treatment to which they are entitled in the public sector. On
the other hand, dual practice allows health workers to earn
the higher incomes that may be necessary to keep them in
the public sector performing needed services [22].

There are unexplored issues about the extent to which
the government should plan and provide for the private
healthcare sector. To address this question, we need to
understand the relative contributions of health workers
in the public and private sectors in achieving the goals of
the health system. In our view, this question has not been
adequately investigated.

3.3. Determining health-worker requirements

We must identify healthcare needs and demands in
order to determine the appropriate size and composition of
the health workforce (E1). Simple population ratios, such
as 2.5 health workers per 1000 population proposed in the
2006 WHO World Health Report[23], or between 0.1 and 0.2
physicians per 1000 population suggested for a “minimum
package of essential clinical service” in the 1993 World
Development Report [24], are unlikely to be credible because
they lack a proper theoretical or empirical justification.

Past studies estimating health-worker requirements
have included approaches based on healthcare needs,
demands, and service targets. For the needs-based
approach, experts use epidemiological information to esti-
mate the future occurrence of disease cases in a population,
and the number and type of health workers necessary
for each case. The demand-based approach takes current
healthcare utilization as the basis for projecting future
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demand for health workers. This is done by estimating
relationships for utilization against variables such as pop-
ulation size and composition, and per-capita income, and
using these relationships to predict healthcare utilization
by projecting the explanatory variables. The service-targets
approach declares that certain services should be delivered
and estimates the requirements for their delivery.

The needs-based approach requires the prediction of
future disease occurrence and the unit health-worker
requirements for treatment. These are subject to uncertain-
ties of projection, like the variables in the demand-based
approach. On the other hand, the service-targets approach
can be based on an arbitrary selection of services chosen
for delivery.

All three approaches are based on forecasting future
needs or demands, or specifying future service targets.
These have to be assessed in the context of ageing pop-
ulations, epidemiologic and health transitions, increasing
longevity, etc., which will affect requirements for numbers,
education and training of health workers. However, the
health-worker requirements associated with these factors
are not straightforward. For example, the total health-
worker requirements for an ageing population will depend
on a trade-off. A population that ages is by definition
one that is healthier, and for this reason may require less
healthcare per life-year. But this needs to be balanced
against increased healthcare requirements over a longer
lifespan.

Health-worker requirements also depend on the finan-
cial and technical resources available as well as the
healthcare infrastructure (R1 and R2), which influence
the outcomes that workers can achieve. Some resources
(such as diagnostic equipment, drugs and surgical sup-
plies) will be necessary for health workers to perform
clinical activities. Other resources (such as electronic
patient charts or cell-phone based support systems)
may not be necessary, but can improve the efficiency
of HWA.

It is also likely that requirements for one type of health
worker depend on the availability of other types of health
workers. For instance, if more nurses are available to work
in clinics, fewer doctors will be needed per patient because
nurses can substitute for doctors in performing some tasks.
We need to understand much better the combinations of
health workers that are substitutable for attaining given
health outcomes.

3.4. Achieving health-worker requirements

In many developing countries, resource constraints
and training lags will prevent the achievement of health-
worker requirements. Even if current or short-term
requirements cannot be met, it will be important to
determine an optimal expansion path for the health work-
force. The gap between current availability and future
requirement needs to be closed taking account of various
trade-offs. For example, in terms of skill composition, the
optimal expansion path may not be a proportional increase
of all types of health workers over time. In certain sit-
uations, it may be more appropriate initially to expand
lower-skilled cadres, such as community health workers,

to ensure that basic healthcare needs are met, and then
to increase higher-skilled workers, such as doctors and
nurses.

The size of the health workforce is determined by edu-
cation and training of new workers (E2), and by HW inflow
(F1) and HW outflow (F2), but little is known about indi-
vidual policies that affect the latter flows. For instance,
we have inadequate understanding of the effectiveness
of different policies to reduce health-worker emigration
from developing countries. These policies include: selec-
tive admission into medical school of those students who
are likely to remain in the country [25]; education curric-
ula geared to the healthcare needs of developing countries
[26]; compulsory service in the home country if medical
education is publicly subsidized; ‘ethical recruitment’ pro-
visions in receiving countries [27]; and visa restrictions
[28].

Novel approaches to health-worker education, such as
distance learning or computer-aided study, should be eval-
uated to assess the training of physicians, nurses, public
health professionals, and allied health workers in devel-
oping countries. Recently a forceful argument has been
presented that narrowlydefined occupational curricula in
training health professionals may not be optimal in produc-
ing health workers to meet the goals of the health system.
Interprofessional and team-based education may be nec-
essary to serve better the health-system goals of patient
satisfaction and population health [29].

3.5. Adoption and adaption of treatment technologies

New treatment technologies in developing countries
carry the potential to lead to substantial improvements
in population health. The health worker is clearly crucial
to choosing such technologies for treatment [30]. How-
ever, health workers sometimes fail to adopt the best
treatment that is available. For instance, oral rehydration
therapy (ORT), which has been the standard first-line treat-
ment for dehydration caused by diarrhea among children
since the early 1980s [31], was not always adopted. As
demonstrated in a 1996 study in Nigeria, large numbers
of physicians prescribed inappropriate alternative treat-
ments for childhood diarrhea, such as intravenous fluids.
Moreover, whereas all physicians interviewed in this study
knew of ORT and believed it to be an effective treatment
for childhood diarrhea, almost half did not know how to
prepare the rehydration solution [32].

We have inadequate understanding of how health
workers in developing countries learn of new treatments,
and how they decide whether or not to incorporate the
treatment in their practice. These decisions are important
because they directly affect population health outcomes
and patient satisfaction.

If health workers decide to adopt a treatment tech-
nology, they may modify it to suit their patients, work
patterns and institutional context [33,34]. Yet, there are
examples where health workers modify treatments inap-
propriately (such as in the Nigerian study where physicians
added spasmolytics or antibiotics to ORT [32]). To reduce
undesirable outcomes and promote appropriate adoption
(e.g. through M1 and M2), a better understanding of the
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mechanisms of health-worker adoption and adaption of
treatment technologies is necessary.

3.6. Health-system structures and health-worker
education

Health systems with health workers at the core can be
‘vertically structured’ or ‘horizontally structured’. A ver-
tically structured system is one that compartmentalizes
health worker activities by different diseases. For example,
in a vertically structured system the workforce and facil-
ities to treat HIV infection will be different from those to
treat malaria. In a horizontally structured system the treat-
ment of different diseases is delivered by the same workers
in the same facilities [35,36].

Depending on the degree of ‘verticality’, health work-
ers’ education and training (E2), and work experience, can
be more or less specialized. If the number of specialisms
is restricted to dealing with a few diseases only, then the
flexibility of the health system in responding to different
health needs and demands is compromised.

The minimum training requirements of health workers
in a vertically structured system are more limited than in
a horizontally structured system, because a smaller range
of clinical skills is required to function in the former. Also,
fewer non-clinical skills are likely to be required for the
health worker to function in a vertical than in a horizon-
tal structure. For example, the ability of health workers
to practice in multidisciplinary teams and to communi-
cate with each other and with different types of patients is
essential for effective service delivery in horizontal struc-
tures, but it may not be so important in vertical programs.
Hence, the need for interprofessional education and train-
ing will increase with the degree to which the system is
horizontally structured.

As noted above, a disadvantage of vertically structured
systems is the loss of flexibility in meeting healthcare needs
and demands if these change in the future. An interesting
approach to achieving flexibility is through the design of a
‘diagonal’ system [37,38]. In particular, horizontal systems
could be strengthened through vertical approaches.

4. Limitations

Some limitations of our paper may be mentioned. First,
while the focus on health workers is often helpful for pol-
icy and practice - because health workers perform most of
the activities critical to the functioning of the health sys-
tem - in some situations other foci may be warranted. To
track healthcare spending in the health system, a frame-
work of financial flows in the national health accounts may
be better suited than a framework focused on the health
worker. Similarly, if we are interested in understanding
how patient preferences influence the organization and
delivery of healthcare services, a framework with patients
at the center may be more useful than one with health
workers at its core. However, patient satisfaction is influ-
enced by the interaction of patients with health workers.
Thus, if the aim is to improve patient satisfaction (sub-
jective patient outcomes) or population health (objective

patient outcomes), our health-worker centered framework
can make a valuable contribution, as described above.

Second, our paper does not provide a systematic review
of health-worker research areas. Such reviews exist for
specific health-worker research topics [39,40] but need to
be undertaken for others, such as the effectiveness of alter-
native models to train health workers and the extent to
which health workers influence health outcomes. The pur-
pose of our study differs from that of a systematic review
in several respects. The purpose of a systematic review
is to synthesize the results of all studies conducted on a
specific research question in order to provide access to
the evidence, to establish consistency and generalizabil-
ity of findings, to identify particular knowledge gaps, and
to refine research hypotheses. The purpose of our study is
to focus health-system policy and research on the health
worker, and enable the identification of a broad set of
research issues to improve population health and patient
satisfaction through the working of the health system.

Third, in any broad identification of health-worker
research issues, we necessarily have to select a subset. We
have selected six issues that contribute to the health system
achieving its goals. This does not preclude the examina-
tion of other issues that are important for health policy and
practice.

5. Conclusion

In this paper, we develop a health-system framework
with health workers at its core. We use our framework to
identify selected health-worker research issues. Inter alia,
these include metrics to measure the capacity of the health
system to deliver healthcare; the contribution of public-
vs. private-sector health workers in meeting health-system
goals; and the appropriate size, composition and distribu-
tion of the health workforce.

As we have argued in this paper, health workers are
the foundation of the health system. Every function of
the health system is either undertaken by or mediated
through the health worker. Health workers play a critical
role in the choice of treatments, and in curative and pre-
ventive care. Much of health-system financing is directed to
health workers (through salaries and associated payments)
and most other spending decisions are directed by health
workers (through prescriptions, referrals and equipment
purchase). Health-worker numbers, skill composition, and
distribution determine availability of care for different
groups. Without health workers it would be impossible
to meet the goals of population health and patient sat-
isfaction. For these reasons, our framework places health
workers at the core of the health system.
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