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Abstract
Throughout the world, countries are experiencing shortages of health care workers. Policy-makers
and system managers have developed a range of methods and initiatives to optimise the available
workforce and achieve the right number and mix of personnel needed to provide high-quality care.
Our literature review found that such initiatives often focus more on staff types than on staff
members' skills and the effective use of those skills. Our review describes evidence about the
benefits and pitfalls of current approaches to human resources optimisation in health care. We
conclude that in order to use human resources most effectively, health care organisations must
consider a more systemic approach - one that accounts for factors beyond narrowly defined human
resources management practices and includes organisational and institutional conditions.

Background
Health care systems' ability to provide safe, high-quality,
effective, and patient-centred services depends on suffi-
cient, well-motivated, and appropriately skilled personnel
operating within service delivery models that optimise
their performance[1,2]. However, both developing and
developed countries are experiencing shortages in health
care human resources. Two recent major reports have esti-
mated the global shortage at more than four million
workers [3,4]. Sub-Saharan countries, for example, must
nearly triple their current number of workers if they are to
progress towards achieving the health Millennium Devel-
opment Goals. Meanwhile, analysts project that the short-
age of registered nurses in the United States (US) could
reach as high as 500 000 by 2025 [5], with a projected def-
icit of 200 000 physicians by 2020 [6]. This looming and
global human resources (HR) crisis is the culmination of
shortages of physicians, nurses, allied professionals, sup-
port workers and administrators. It is also affected by fac-

tors such as societal trends towards reduced work hours,
workforce ageing, and early retirement (particularly in
industrialised countries).

The policies and methods used to manage HR are at the
core of any sustainable solution to health care system per-
formance and can constrain or facilitate health care sector
reform [7]. In developing countries, workforce imbal-
ances have been identified as one of the main bottlenecks
that compromise population health development. In
developed countries, those imbalances are manifest
amidst other concerns such as waiting lists, crowded
emergency departments, understaffed wards, and a lack of
time to provide patient-centred care [8,9]. These difficul-
ties arise from quantitative imbalances and from inade-
quate approaches to HR management that may result in
overusing, underusing, or misusing available health care
personnel.
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Health care organisations worldwide have been exploring
innovative ways to deploy their workforces. There has
been a focus on staff-mix, i.e. achieving a specific mix of
different types of personnel, with an increasing interest in
evidence about the value and contributions of different
staff-mixes to patient, personnel, and organisational out-
comes. Current evidence suggests that staff-mix cannot be
considered in isolation from the contexts in which people
work. In order to optimise HR, managers must extend
beyond simple staff-mix modifications to address organi-
sational and system factors.

To support planner, policy makers and workforce plan-
ners, this article reviews the main approaches to and lim-
itations of conventional health care personnel
deployment. We contend that the current staff-mix focus
is both restrictive and static, and that it fails to account for
staff members' skills and their effective utilisation. The
second part of the article examines several options that
offer a more dynamic solution that introduces the notion
of skill management, referring to the mechanisms used by
an organisation to optimise the utilisation of its work-
force. These options emphasise enabling health care pro-
viders to practise to the full extent of their education,
training, skills, knowledge, experience, and competence.
We conclude by discussing levers that health care organi-
sations and systems must mobilise to ensure that availa-
ble personnel are used to their fullest potential.

Methods
Our findings are based on a structured review of pub-
lished literature, including articles, reviews, comparative
studies, observational studies, and dissertation identified
through a range of electronic databases: Medline,
PubMed, Embase, Current Contents, CINAHL and Google
Scholar. Other relevant materials (research reports,
administrative reports, and articles) were collected
through website searching, reference chaining and con-
tacting experts in the field. The search focused on the lit-
erature between 1995 and 2008. However, some key
literature prior to 1995 has been included when it was
considered to be of particular relevance. The following
key-words uncovered many hundreds of 'hits': staff-mix,
skill-mix, human resource management, human resource
optimisation, workforce performance, human capital,
skill management, human resources for health, perform-
ance management. All references were reviewed by title
and abstract to determine their potential relevance to the
review. Letters, comments and editorials were systemati-
cally excluded. References that related directly to the sub-
ject matter in either the title or the abstract were selected
for a more in depth review. In total, we examined full cop-
ies of 250 selected studies more thoroughly.

The evaluations of the studies and the data extraction were
performed manually by the two investigators. Papers were
first sorted into two categories: conceptual papers and
empirical papers. Conceptual papers were evaluated and
sorted according to their theoretical foundations, their
comprehensiveness, their relevance and their contribu-
tion to subsequent work in the field. Empirical papers
were evaluated and classed based on their relevance to the
review objective and appropriate criteria of validity
(research design, sampling and methods of analysis).

We used the technique of interpretative synthesis to col-
late the findings. This approach involved building a gen-
eral interpretation grounded in the findings of separate
studies and then integrating evidence from across the
studies into a coherent theoretical framework comprising
a network of constructs and the relationships between
them [10]. As for the search strategy, the analysis focused
first on evidence and theoretical perspectives drawn from
the health care sector; however, as we advanced in the
analysis, it has become evident that human resource man-
agement is a topic with diffuse boundaries that overlaps
with several other fields. Although our selection of articles
was clearly focused on human resources in health care, we
had to extend our investigation to a wider range of litera-
ture in order to fill some gaps of evidence, gain insight
from other areas and elaborate the emerging analysis. We
particularly draw on theoretical perspectives and empiri-
cal work in sociology, economics, management, indus-
trial and labour relations, and psychology that address
different aspects of the domain of human resource man-
agement. Those works account for 20% of the 250
selected papers. The selection of articles, the extraction
and the analysis therefore involved a constant dialectic
and iterative process conducted concurrently with theory
generation.

Discussion
Personnel deployment conceptualised as a staff-mix issue
Managing human resources in health care involves organ-
ising groups of workers with different professional back-
grounds, skills, grades, qualifications, expertise and
experience in order to achieve optimal patient care. This
distinctive feature of health care has become more prom-
inent during recent decades with the emergence of numer-
ous new professions, specialties and occupations. These
developments have drawn considerable attention to the
concepts of staff-mix and skill mix as policy tools for
developing the best combinations of skills across profes-
sions and organisations, as well as at the individual level.
Increased interest in achieving optimal staff-mix also
results from pressures arising from both the supply and
demand sides of health care. On the supply side, changing
the mix of health care staff has often been used as a
resourcing strategy to address shortage problems. On the
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demand side, those changes have been implemented as a
means to enlarging the scope of services, fill previously
unmet health needs and improve patient care [11,12].

While many regard adequate staff and skill mix to be pre-
requisites for meeting patients' needs for high-quality
care, HR adequacy is, in reality, hard to assess because it
relates to many different parameters, including needs,
preferences, availability, cost and quality. In this regard,
recent reviews have highlighted the diversity of ways in
which personnel deployment across teams and organisa-
tions is conceptualised [13-15]. Reviews suggest that
although the concepts of staff-mix and skill mix are often
used interchangeably, the four most prevalent conceptual-
isations are closer to the notion of staff-mix. We discuss
these conceptualisations below.

Number of personnel
This conceptualisation focuses on the total number of
workers in defined occupational groups. It takes into
account the volume of work assigned to a given staff
member or the amount of direct patient contact a worker
experiences over a defined period of time. Common
measurements are the number of hours of professional
care per patient, per day; and the number of full-time
equivalent workers per patient, per day. For pharmacists,
the ratio has been defined as the number of prescription
orders filled per day. For some physicians, the number of
certain procedures performed per year is measured.

Research on personnel numbers has focused largely on
nurses, and is based on the hypothesis that a lower nurse-
to-patient ratio results in a greater workload and poorer
quality of care due to time pressures that affect a person's
ability to implement best-practice standards. Several
empirical studies and systematic reviews support this
hypothesis and indicate that the numbers of nurses in a
unit and the number of nurses per patient affect patient
outcomes, including adverse events, readmissions and
mortality [16-22]. One study found that each additional
patient in a typical nursing workload situation resulted in
an average 7% increase in failure-to-rescue [23]. In
another study, hospitals in which nurses cared for an aver-
age of eight patients each had risk-adjusted mortality rates
following common inpatient surgical procedures that
were 31% higher than hospitals in which nurses cared for
four patients each [24]. Such findings have prompted leg-
islation on safe staffing ratios for nurses in two jurisdic-
tions: California and the state of Victoria in Australia. Yet,
there is currently no clear-cut evidence of the effectiveness
of such legislated ratios, which may prevent managers
from making local decisions about appropriate staffing
and are insensitive to many contextual factors (e.g.,
changes in patient dependency, presence of ancillary per-
sonnel or non-nurse providers, technology).

In contrast to nursing research, studies of physician
resources are based on the premise that higher volumes,
rather than hindering the ability to meet patients' needs,
lead to improved experience and high-level technical
skills [25]. Evidence from recent systematic reviews and
observational studies suggests that higher volumes are, for
physicians, associated with lower error rates and lower
patient mortality rates [26-28]. Another study that used
hospitals as the unit of aggregation showed that facilities
with higher case volumes experienced lower complication
rates [29]. Such positive findings are, however, balanced
by some contradictory evidence. In controlling for institu-
tional factors, some studies have failed to find that physi-
cians who performed high rates of technical procedures
experienced lower rates of adverse outcomes, suggesting
that improved results reported in other studies may have
been due to institutional rather than physician-specific
factors [30-33].

Mixing qualifications
This conceptualisation focuses on the proportion of
highly qualified staff members in the overall pool of pro-
fessional resources. As yet, there is no indication of the
appropriate ratio for any grade on the health care team,
although several observational studies support the view
that a rich mix of qualified personnel with advanced
degrees or specialty certifications is associated with better
clinical outcomes. Blegen et al [34] suggest that having a
nursing team that is richer in registered nurses contributes
to lower patient mortality rates. In a landmark study,
Aiken et al [35] found an inverse relationship between the
proportion of registered nurses holding undergraduate
degrees and patient mortality rates within 30 days of
admission: a 10% increase in the proportion of nurses
with undergraduate degrees was associated with a 5%
decrease in the likelihood of patients dying. Another
study found that people cared for in the community by
undergraduate degree-level nurses required fewer home
visits and had better knowledge and health behaviours
than those cared for by nurses without such degrees [36].
Again, it is important to keep in mind that current evi-
dence only suggests some trends; it does not offer clear
direction on the most effective skill mix for nurses. Those
studies that have found positive associations have
reported wide-ranging registered nurse proportions: from
a low of 46% to a high of 96% [37-39].

A number of studies have examined the added value of
specialty certification among physicians. Evidence sug-
gests that physicians with specialty training have lower
rates of adverse outcomes for certain procedures and med-
ical conditions. Researchers have found a significant asso-
ciation between greater prior training by physicians on
certain surgical procedures and better results in perform-
ing those procedures [40-42]. Similarly, patients with
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acute myocardial infarction tend to have lower risk-
adjusted mortality rates when cared for by cardiologists
[43]. In pharmacies, meanwhile, the evidence points in
the opposite direction. Studies comparing pharmacists to
pharmacy technicians have found similar error rates
between the two groups [44,45].

Balancing junior and senior staff members
This staff-mix conceptualisation draws attention to the
proportion of experienced staff members on health care
teams. This proportion is usually measured by the
number of years an individual has worked in a particular
grade or job category. The most common hypothesis is
that longer experience is associated with better patient
outcomes. However the evidence is scarce and conflicting.
Several observational studies have concluded that more
years of surgical experience are not associated with lower
rates of post-operative complications [46,47]. Similarly,
studies suggest no relationship between years of experi-
ence as a registered nurse and patient mortality rates [48].
Conversely, others report that for each additional year of
nurse experience on a clinical unit there were four to six
fewer deaths for every 1000 acute medical patients dis-
charged (depending on hospital type) [49]. Another study
demonstrated that registered nurses' duration of practice
was inversely related to rates of medication errors and
patient falls [50].

Mixing disciplines
This conceptualisation involves gathering together indi-
viduals from different professions and specialties in order
to provide well-rounded care. Multidisciplinary teams are
commonly used in hospitals or outpatient services. These
primary care teams comprise nurses and physicians, and
sometimes include specialists. Collaboration is increasing
between mental health and primary care workers, and
pharmacists are increasingly integrated into primary care
teams [51,52]. Increased interest in a 'whole system'
approach to care has also contributed to the inclusion of
social service staff, community workers and volunteers on
primary care teams [53].

There is an extensive body of literature focusing on the
potential benefits of multidisciplinary teams and, more
broadly, of collaboration amongst professionals from dif-
ferent disciplines as a way to address fragmentation, dis-
continuity, and lack of receptiveness. In reality, however,
the evidence is inconsistent on the effectiveness of multi-
disciplinary teams compared to care provided by a single
group of professionals. A review of 14 systematic reviews
and 33 additional randomised trials found that the
impact of multidisciplinary teams on quality of life and
clinical outcomes varied considerably amongst the studies
[54]. Other research indicates that, although multidisci-
plinary outpatient teams or teams of primary and second-

ary care personnel working together can improve patient
outcomes; this result may vary according to the initiatives
undertaken and patients' conditions. A systematic review
focusing on people with rheumatoid arthritis found that
multidisciplinary outpatient teams may improve func-
tional outcomes more than usual care [55]. Other trials
involving elderly people and those who had suffered
strokes, however, found no impact on health outcomes
[56,57].

Physician-nurse collaboration has particularly attracted
researchers' attention. Some studies suggest that a high
degree of collaboration is associated with lower mortality
and complication rates and with increased patient satis-
faction in adult intensive care units (ICUs) [58,59]. Find-
ings about the value of general practitioner (GP) and
nurse collaboration in primary care are often less clear.
While some studies have found improved clinical out-
comes and satisfaction [60], others have discovered no
significant improvement over usual care approaches
[61,62].

In addition to the conflicting findings, it is difficult to
draw clear conclusions from these studies because most
multidisciplinary interventions contain several other vari-
ables, such as increased follow-up and medication
reviews. It is therefore unclear whether multidisciplinary
team composition, additional contacts with staff mem-
bers, or other factors influence outcomes. Similarly, it is
uncertain which specific staff members may be more or
less useful within multidisciplinary teams.

What can we conclude about optimal staff-mix?
Health care organisations have a range of options for
ensuring a richer staff-mix:

• Increasing the number of personnel

• Higher ratios of qualified workers

• Higher ratios of senior staff members

• Multidisciplinary teams

Despite conflicting findings and the need for further
research, a number of studies and systematic reviews sug-
gest that a richer staff-mix may be associated with better
outcomes and fewer adverse events for patients. The evi-
dence, however, is highly limited by practical limitations
and methodological shortcomings. While many studies
have reported positive impacts from enriching staff-mix,
they do not offer clear guidance about ideal thresholds in
terms of personnel/patient ratios or the proportion of dif-
ferent categories of staff members on teams. More funda-
mentally, the staff-mix perspective that emphasises
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numbers and types of personnel gives less attention to the
conditions that determine how staff members' skills are
used. Despite the rhetorical use of 'skill mix' to describe
the different options for deploying health care personnel,
the focus is, in reality, not on skill but on grades, educa-
tional qualifications, job titles and duration of experience
that are, at best, proxies for skill levels. An effective system
of HR optimisation cannot, however, be restricted to the
numbers and types of personnel available. Such a system
must also ensure that personnel work to their full poten-
tial. Doing so requires a more dynamic approach to skill
management that goes beyond the mix of available staff
members.

From staff-mix to skill management
Skill management refers to an organisation's ability to
optimise the use of its workforce. The focus shifts here
from achieving a specific mix of different types of person-
nel to adapting workers' attributes - such as knowledge,
skills, and behaviours - and roles to changing environ-
mental conditions and demands [63,64]. Skill manage-
ment enables organisations to optimise patient outcomes
while ensuring the most effective, flexible and cost-effec-
tive use of human resources. A diverse set of interventions
have been tested to achieve this dynamic approach to HR
optimisation. We divide them into two main dimensions:
skill development and skill flexibility.

Skill development
One of the greatest challenges facing health care organisa-
tions in recent years has been how to adjust to the rapid
pace of a wide variety of internal and external changes:

• Environmental changes in consumers' tastes and
demands

• Changes in legal requirements

• Socio-demographic and epidemiologic changes

• Technological developments

• Economic fluctuations.

To a large extent, organisations' strategic and practical
adjustments depend on their members' capacity to trans-
form. An organisation updates its responses to changes
only when its workforce can learn and utilise the skills
required to take on new roles and functions. These addi-
tional roles and functions may be at higher, parallel, or
even lower level [65], and they can come about through
two distinct processes: role enhancement and role
enlargement.

Role enhancement
Role enhancement involves expanding a group of work-
ers' skills so they can assume a wider and higher range of
responsibilities through innovative and non-traditional
roles [66]. Enhancing staff members' roles through new
competencies gives to employees the opportunity to
acquire new competencies and expand their tasks so that
they can take on responsibilities traditionally carried out
at higher levels [67]. By altering the content of their work,
employees are offered opportunities for individual
achievement and recognition. Under this model there is
greater work depth because employees are involved in
tasks that increase their control or responsibility [68].
Role enrichment is considered a vertical and upward
expansion of work because it alters authority, responsibil-
ity, level of complexity and assignment specificity [69]. In
a specific health care context, role enhancement describes
a level of practice that maximizes workers' use of in-depth
knowledge and skills (related to clinical practice, educa-
tion, research, professional development, and leadership)
to meet clients' health needs [70,71].

Role enhancement does not entail adding functions from
other professions. It occurs within a given profession's full
scope of practice through the integration of theoretical,
research-based and practical knowledge inherent to the
development of a discipline [72]. It can also arise from
innovative professional activity, new models of health
care delivery, and organisational changes that promote
development of new knowledge, skills, and practices.
Through experience, continued professional growth and
development, and collaboration with colleagues from
other disciplines, health care workers can develop new
skills, abilities, and techniques they did not obtain during
previous clinical preparation [73]. In addition, as health
care work expands into new settings, the situational fac-
tors that shape service provision in those environments
create demands for new skills [74].

In health care, role enhancement has been associated with
the potential to increase longitudinal and personal conti-
nuity and improve patients' health outcomes by enabling
one professional to cover a wider range of care needs or by
enabling one patient to be cared for by fewer workers. As
a result, many health care professionals such as nurses,
pharmacists, and GPs have recently expanded their
responsibilities beyond their traditional scope of practice
to include more innovative roles. In many cases, these role
expansions were initiated in order to ensure that individ-
ual professionals would be able to oversee a greater pro-
portion of their patients' care.

Primary care and prevention are the main areas in which
nurses have taken the lead in delivering expanded serv-
ices, including health promotion, health screening, and
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discharge follow-up. Since the 1990s, nurses in UK gen-
eral practices have been responsible for carrying out well-
patient health checks and providing lifestyle counselling
and other interventions in accordance with treatment
guidelines [75]. Nurses have also expanded their roles by
specialising in practice domains and by helping people
with particular conditions. Such specialist nurses can be
based in either primary or secondary care, and they are
particularly active in nurse-led clinics, where nurses
assume responsibilities such as managing people with
long-term conditions, providing health promotion
advice, monitoring and informing patients, and screening
for diseases (e.g., cervical screening, cardiovascular screen-
ing) [76-79]. Role expansion can also be seen in nurse-led
outpatient follow-ups, whereby hospital or community-
based nurses oversee discharge planning and post-dis-
charge outpatient follow-up [80]. These examples illus-
trate the expansion of nursing into areas that were often
unmet or inadequately addressed.

While retaining their generalist background, some GPs
have also expanded their roles. In the US and the UK, GPs
who hold additional qualifications or training and who
focus on particular areas are sometimes known as "GPs
with special interests." Such physicians can offer specialist
care in the community or work as part of multidiscipli-
nary hospital and primary care teams [81-83]. Similar
developments have occurred for pharmacists whose work
has expanded far beyond the distribution of medications
to include patient education, health promotion, counsel-
ling, medication management, health monitoring, and
even, in some jurisdictions, prescribing [84-86]. In Eng-
land, the Medicines Management Collaborative involves
146 primary care trusts and 44 trusts, and it aims to
engage all members of the pharmacy team in identifying
and addressing patients' unmet pharmaceutical needs
[87].

Despite major interest in developing enhanced roles, evi-
dence about the impact of these new roles is limited and
has focussed mostly on nursing. Overall, the evidence sug-
gests that health professionals can learn specific advanced
skills that fall outside the scope of their routine practice
and apply them in clinical settings. However the impact of
such role enhancement remains uncertain. Some studies
have found improvements associated with organisational
innovations that draw on nurses with advanced skills,
including nurse-led clinics or specialist nurse-led initia-
tives [88-91]. Other studies have found fewer or no bene-
fits [92-95]. However there are variations in the nursing
interventions in these studies which may lead to incon-
sistencies in the findings and make it difficult to draw con-
clusions about the effects of enhanced nursing roles on
patient outcomes. We cannot be certain whether any
observed differences are due to the nurses' roles or to

other intervention-related factors (e.g., resource intensity,
increased follow-up, access to a multidisciplinary team).
Thus, although many studies have revealed connections
between nurses' role enhancements and safe and effective
care or improved patient outcomes, it remains uncertain
whether the benefits are due to specific interventions or
nurses' roles. Furthermore, the evidence regarding the
opportunity costs of such service developments and mar-
ginal gains in terms of health outcomes is still scarce and
often conflicting.

In addition to patient outcomes, role enhancement also
likely affects professionals. Role enhancement echoes
research about motivational theory and job enrichment
[96,97]. Motivation may be a function of work factors
such as responsibility, advancement, recognition and
opportunity to acquire and use vertical skills including,
for example, leadership and self-regulation. It has been
suggested that enriched jobs that include these factors
lead to satisfaction and motivation because they provide
workers with more control, responsibility, and discretion
over how they perform their jobs. Research on role
enhancement in various sectors suggests that enriched
jobs are more meaningful and less exhausting and associ-
ated with greater job satisfaction [98-101]. In the health
care arena, role enhancement may also have a positive
effect on workforce recruitment and retention, either by
providing more advanced roles with increases in pay and
status or through the creation of new clinical career path-
ways [102].

Despite the benefits associated with role enhancement,
some caution is required. First, as traditional roles and
functions change, confusion and disagreements can chal-
lenge professionals' identities and engender conflicts
among practitioners and occupational groups. Such con-
flicts can, in turn, lead to low morale and antagonistic
working relationships [103,104].

Second, work expansion, even in a vertical direction, is
not always synonymous with job enrichment or role
enhancement. In the absence of an explicit professionali-
zation project, HR management strategies designed to
expand practice scopes may undermine professionals' dis-
tinctive work domains because they blur role boundaries
and make the work of one profession indistinguishable
from that of others. Lack of clarity about professional
practice means that, in fulfilling useful, flexible, and cost-
effective new roles, individuals may serve managerial, eco-
nomic, and patient interests, but their roles may remain
limited and lack any obvious benefits for the develop-
ment of their professions. Some analysts have even sug-
gested that the skill-mix changes that have recently gained
popularity (e.g., addition of new functions to nurses'
roles) are nothing more than revamped versions of ration-
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alisation programmes, undertakings that exposed workers
to a potent mix of resource constraints, heavy workloads,
significant role changes, and pressures to develop a
broader range of skills [105,106]. These increased pres-
sures to develop new skills and reach higher educational
standards may be counter-productive if they demotivate
workers who feel they must take on additional work with-
out reciprocal support [107].

Third, it cannot be assumed that role enhancement means
a general upskilling of workers. Just because staff mem-
bers must perform more tasks at higher levels does not
mean they have been supported by further training. Sev-
eral influential reports have voiced concerns that the
broad range of initiatives being implemented to expand
health care workers' roles is not always combined with
efforts to establish educational and training programs that
are consistent with these developments [108,109]. While
some key stakeholders, including governments and
employers, have argued for the expansion of scopes of
practice in health care, the pace of service development
has often outstripped the ability of training programs to
equip workers.

Role enlargement
Role enlargement is the horizontal accrual and diversifica-
tion of employees' skills. Staff members are able to extend
their activities and take on roles and functions at parallel
levels (horizontal enlargement) or lower levels (down-
ward enlargement) [110-112].

In industry, role enlargement aims to change the scope of
jobs in an attempt to motivate workers [113,114]. This
practice emerged as a response to excessive specialisation
in the division of industrial labour, whereby work is typi-
cally divided into small units, each of which is performed
repetitively by an individual worker. Concerns about
extreme specialisation and its adverse effects on workers'
morale led to calls to restore some of the skill, responsibil-
ity, and variety that have been lost through work simplifi-
cation [115,116].

In health care, role enlargement has been part of efforts to
shift service delivery from a task-oriented approach
towards integrated care carried out by workers who are
able to meet patients' multiple and complex needs [117].
While the rapidly shifting balance between acute and
chronic health problems in industrialised countries is
placing new demands on health care workers, there is a
general consensus that health care professionals' skills
must be expanded in order to provide effective care for
people with chronic conditions [118]. Population-based
approaches to care that have been part of recent reforms
in many jurisdictions move health care workers from car-
ing for a single unit (one person seeking care) towards

planning and delivering care to defined populations, to
ensure that effective interventions reach all the people
who need them within a given population. To meet this
challenge, practitioners must assume new roles such as
the ability to manage populations, to assess the health
care needs of wider groups, and to plan and implement
appropriate levels of health and social-care interventions.

As with role enhancement, role enlargement succeeds not
by replacing one professional with another but by adding
new dimensions to health care through the expansion of
workers' skill repertoires. Such role enlargement has been
present in many recent initiatives in which the main focus
has been on practitioners' acquisition of additional, basic
patient-care skills. These new skills enable practitioners to
perform certain routine, frequently provided, easily train-
able, and low-risk procedures (e.g., monitoring vital signs,
measuring blood glucose level, carrying out venipuncture
for blood sampling, measuring peak expiratory flow rate,
examining for breast lumps and providing advice on
health promotion) that can help bring about more inte-
grated care.

Horizontal expansion can also be seen in increased inter-
est in cross-training generic and nonclinical skills, such as
patient/client education, technical writing and team
dynamics/communication. The World Health Organisa-
tion (2005) [119] has identified five core generic skills
that transcend the boundaries of specific disciplines and
apply to everyone who cares for patients with chronic con-
ditions:

• Patient-centred care

• Partnering

• Quality improvement

• Information and communication technology

• A public health perspective.

In addition to completing basic disciplinary training, pro-
fessionals who care for patients with chronic conditions
must acquire a broad range of skills related to program-
matic activities, quality improvement, case management,
systems design and management of clinical services. In
several countries, this role enlargement is reflected in
training efforts whereby health care workers learn to nego-
tiate care plans with patients, to support patients' self-
management, to use information systems, and to work as
members of teams [120].

Beyond its potential to reduce service fragmentation, role
enlargement can also have a positive impact on staff
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members themselves. Studies on the effects of job-
enlargement programs have generally shown that focus-
ing on role breadth tends to increase job variety, enhance
task significance, increase autonomy, and improve moti-
vation [121-123]. In one study, multi-skilled health care
workers with broad practice scopes reported having more
interesting jobs, greater job security, and more feelings of
enhanced contribution to their hospital than did uni-
skilled employees [124].

However some research has also found that role enlarge-
ment must be undertaken cautiously because unabated
expansion can eventually threaten professional identity,
intensify workloads to the point of excess, and spark sig-
nificant levels of demotivation and dissatisfaction.
Nurses, for instance, have reported negative outcomes
associated with role enlargement, primarily as a result of
having to undertake more tasks. Occurring at a time of
nursing shortage and often in the absence of reciprocal
workload support from other occupations, these extra
demands involve juggling additional functions on top of
pre-existing clinical responsibilities and in more pres-
sured environments [125]. In such cases, staff members'
resentment is fuelled by the perception that their special-
ist knowledge and skills are being devalued at the same
time as they are being asked to take on a broader range of
generic functions while less qualified personnel are taking
over their traditional areas of responsibility [125].

Skill flexibility
Another closely related dimension of skill management is
skill flexibility. This term refers to using multi-skilled
workers that can switch from one role to another while
employing various skills as required [126]. A multi-skilled
workforce capable of doing different jobs and delivering a
wide range of services to clients results from increasing the
breadth and depth of work. In health care, role substitu-
tion and role delegation are two of the main strategies
being widely tested.

Role substitution
Role substitution involves extending practice scopes by
encouraging the workforce to work across and beyond tra-
ditional professional divides in order to achieve more effi-
cient workforce deployment [127]. In contrast to role
development, which occurs within dynamic disciplinary
boundaries, role substitution entails competencies
required to perform activities that are usually considered
to be outside traditional practice scopes.

In recent decades role substitution has blurred traditional
professional boundaries. In the US for example, physician
assistants with a wide variety of backgrounds, including
nursing and social care, have become an attractive option
for expanding workforce capacity in underserved areas

[128]. Similarly, in many countries several types of non-
professionally qualified staff members have been used as
substitutes for nurses. Substitution of less expensive 'care
assistants' for more expensive nurses has become increas-
ingly apparent in recent years in response to cost-contain-
ment initiatives and nurse shortages. Other role
substitution examples include training respiratory thera-
pists to perform electroencephalograms (EEGs) and med-
ical technologists to perform certain radiological
procedures [129]. In the field of mental health, nurse
practitioners have extended their activities to many areas
previously reserved for physicians, including treating
depression and anxiety disorders as well as clinically
assessing people who are receiving anti-psychotic injec-
tions [130-133]. Meanwhile, both family physicians and
midwives have been sharing roles with obstetrician/
gynaecologists (in prenatal and postnatal care, delivery
and routine screening tests).

Over the last few decades, pressures such as rising costs,
personnel shortages, and access limitations have raised
interest in role substitution as a skill management tool for
fostering more cost-effective use of a diversely skilled and
flexible workforce [134,135]. But it remains unclear
whether role substitution lowers costs.

Substitution of nurses for physicians has received a great
deal of research attention. Overall, the evidence supports
the view that, in many clinical areas, particularly primary
care, there is substantial potential for nurse substitution to
lower costs without decreasing quality. Nurses may even
extend quality into areas of care not generally provided by
physicians [136]. In this respect, several studies have
shown that nurses operating in roles that overlap physi-
cians' achieve health outcomes that are as good as those
accomplished by physicians and generate higher patient-
satisfaction ratings - particularly with regard to interper-
sonal skills [137-139]. Substituting nurse midwives for
physicians has been also well studied and, again, the find-
ings suggest that health outcomes for patients are compa-
rable for both groups, but that midwives may use less
technology and analgesia in intrapartum care [140,141].

Substituting less qualified personnel for highly qualified
nurses is, however, a contentious practice. Although such
role substitution offers a way to cope with staff shortages,
many studies have suggested that it may adversely affect
patient-related outcomes (e.g., decreased satisfaction,
decreased care quality) and nurse-related outcomes (e.g.,
increased on-call work, increased sick leave and overtime
work, increased workload for registered nurses) [142-
144].

While workforce substitution is often initiated as a cost-
saving strategy, evidence about this is weak. Substitute
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workers may be able to provide equal quality care, yet the
impact on costs depends on a number of factors, includ-
ing whether substitutes answer previously unmet patient
needs or, instead, generate new demands for care. It has
been suggested that nurses, compared with physicians,
spend more time with patients, recall them at higher rates,
and carry out more investigations - all of which have cost
implications [145,146]. In addition, although it is gener-
ally less expensive to train nurses than physicians, savings
may be eroded because nurses tend to have lower lifetime
workforce participation rates than doctors. Similarly,
while there is no unanimity in this regard, current evi-
dence suggests that substituting nurse aides or nurse
assistants for more highly qualified and more expensive
nurses may be no more cost-effective because of the vari-
ous hidden expenses associated with skill dilution: higher
absence and turnover rates of less-qualified staff, greater
levels of unproductive time due to lack of autonomy and
capacity to act independently, and higher rates of adverse
events and risks for patients [147,148].

Another danger with role substitution is that skills that are
shared by a broad range of professionals may become a
low priority for individual practitioners. Increasing the
range of people capable of undertaking particular tasks
might mean that those tasks are no longer specifically
"owned" by anyone. Reports have shown that practices
intended to increase continuity have led, in reality, to role
and skills drift as well as to more fragmented care [149].
One example is the reduction of medical involvement in
maternity care that has occurred in tandem with the exten-
sion of midwives' scopes of practice, leading to situations
in which physicians no longer see certain tasks (e.g. sutur-
ing the perineum after a delivery) as belonging to them.

Role delegation
Role delegation involves transferring certain responsibili-
ties or tasks from one grade to another by breaking down
traditional job demarcations. In practice, groups of pro-
fessionals take on roles delegated to them by other groups
of professionals. Interest in delegation has been driven by
its potential to make highly qualified and high-cost prac-
titioners withdraw from activities that can be competently
performed by less qualified and lower-cost practitioners.
As a result, the former group can devote more time to the
interventions that only they can perform.

Some research suggests that between 25% and 70% of
physicians' (most often generalists') tasks could be dele-
gated to other health care professionals [150]. In the same
vein, other studies have concluded that GP workload for
specific patient groups can be reduced by up to 50% by
delegating some activities to nurses, including managing
requests for out-of-hours appointments [151], same-day
appointments [152], and home visits [153]. A more recent

estimate of the Wanless report in the UK is that nurse prac-
titioners could take on about 20% of work currently
undertaken by GPs and junior physicians, whilst health
care assistants could cover about 12.5% of nurses' current
workload [154]. According to other studies, task delega-
tion would allow a significant proportion of nurses' work-
load to be taken up by health care assistants, auxiliary
nurses, and other less-qualified staff members [155,156].
It has been found that in accident and emergency units
over a 24-hour period, nursing staff members spent 49%
of their time on nursing tasks, 21% on communicating
with patients, 17% on clerical work, and 13% on house-
keeping. These figures mean that a significant proportion
of current nursing work could be delegated to untrained
personnel such as health care assistants or support work-
ers.

Evidence concerning the impact of role delegation on
both patient and staff outcome is limited and conflicting.
The benefits of role delegation need to be balanced by the
potential drawbacks that researchers have found. Remov-
ing simple tasks from GPs and delegating them to other
staff members may affect the sense of connection between
patients and their physicians, thus compromising this
important relationship [157-159]. Second, removing rela-
tively simple tasks in order to allow physicians and nurses
to manage more complex health problems may deprive
physicians of valuable interludes in their work and be
counterproductive if it leads to increased stress and job
dissatisfaction. Furthermore, unless there is a reciprocal
helping relationship or additional resources and support,
shifting work from higher to lower-skilled groups can lead
to excessive workloads for the latter and fuel the percep-
tion that one group is off-loading tasks onto another
[160,161]. Finally, assessment of the scope for health care
role delegation must take account of the context of work-
force shortage. If 20% of GPs' and junior physicians' work
were shifted to nurses, as suggested by the Wanless report
mentioned above, pressure on GPs would decrease. That
move could, however, exacerbate nurses' dissatisfaction
with their workloads and simply transfer the problem of
workforce shortage from one professional group to
another.

Role enhancement, role enlargement, role substitution
and role delegation are all personnel management tools
that divert focus away from the issue of numbers and
occupational mix towards the range of roles, functions,
responsibilities and activities each staff member is edu-
cated and able to perform. These four tactics reflect a more
dynamic approach to HR optimisation, one that empha-
sises responsiveness to patients' needs while enabling pro-
viders to practise to the full scope of their abilities. Such
an approach is based on the premise that providers'
scopes of practice and use of skills may alter over time and
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across different contexts, whether in response to macro-
level system changes (e.g., emphasis on primary health
care, shift from institutional to community care, new
developments in technology) or evolution at the level of
the employment setting (e.g., client needs, organisational
resources).

From this perspective, managers are faced with a twofold
challenge: creating the conditions so that the human
resources at their disposal can develop the skills necessary
to fill the new roles imposed by changing services; and
finding appropriate mechanisms for ensuring greater flex-
ibility in using the competencies their staff possess. From
an instrumental point of view, this implies a stronger
emphasis on developing tools that will enable managers
to clarify the roles of their staff in different contexts, to
monitor the scopes of practice of their staff, and to detect
any barrier or facilitator to effective utilisation of the
workforce. The managerial and policy challenge is to
monitor and narrow the gaps between the potential con-
tribution of health worker (as allowed by the education,
knowledge, and skill base) and their actual practice as
delimited by legislation, employer policies, experience,
and context of practice.

From this perspective, interventions aimed at HR optimi-
sation must target or take account of a range of factors
likely to influence scopes of practice and the use of provid-
ers' skills:

• Legislation and standards

• Educational programs

• Practice settings (including availability of adequate
support systems such as orientation programs and
professional development)

• Clients' needs.

The next section outlines some of the organisational and
institutional factors needed to optimise HR in health care.
These factors are important because they can help manag-
ers, practitioners and policy-makers make the best use of
available resources, regardless of staff shortages or chang-
ing political and organisational contexts.

Organisational and institutional factors
Limitations in the current evidence on skill mix have been
well documented [162]. Studies have been criticised for
their methodological flaws, their descriptive focus and
their reliance on statistical correlations that fail to account
for many key variables [163-165]. In addition, much
research was based at single sites, drew on small sample
sizes, and was poorly designed - all factors that limit their

external validity. Identifying what constitutes appropriate
outcomes and linking those outcomes to a particular staff-
ing combination remains contested terrain. Not only are
many outcome indicators not easily accessible to research-
ers, but it is also difficult to determine the specific effects
of one staffing mix while controlling for the large number
of variables that are likely to influence outcomes [166].

A fundamental reason limiting the conclusions that can
be drawn is the lack of a solid theoretical foundation
underlying the studies. Much research is based on the
premise that some specific HR practices are always better
than others and that all organisations should adopt those
best practices. One example is the universal nurse ratio
promoted in places such as the US and Australia. The evi-
dence for such an approach is based mainly on empirical
tests of relationships between one or more independent
variables and various dependent variables. Such analyses
often show high levels of statistical significance but give
no explanation of how human capital was activated. They
likewise provide few details of how organisational struc-
tures and processes as well as their internal and external
environments influence HR practices and outcomes.

Drawing on several decades of empirical research and the-
oretical developments in the domain of strategic HR man-
agement, the framework we propose below (see Figure 1)
builds on a system-wide perspective and conceptualises
HR optimisation as the result of multiple, integrated, and
interacting interventions that concern staff-mix, manage-
ment of staff members' skills, and practice environments
in which personnel apply their skills. The interventions
we consider are subject to the influence of both the organ-
isational contexts and the wider environments through
which organisations manage their human capital [167-
172]. From this system perspective, HR optimisation
implies an attempt to achieve a horizontal fit among HR
activities and a vertical fit with other organisational poli-
cies, goals, and structures, as well externally with the wider
operating environment. On the vertical front, HR optimi-
sation depends on congruence between an organisation's
strategic context and its staff members' functional prac-
tices. Externally, such optimisation depends on the ability
to adjust HR practices to the changing sets of rules and
requirements imposed upon organisations by their social,
legal, and political contexts. In this framework, health
care workers respond to the organisations in which they
provide care and health care organisations respond to the
broader policy environments that influence their person-
nel.

Although it is important to consider the different levels of
determinants that affect health care HR, marking out the
boundaries between them is not clear cut. For instance,
education and training have long been considered key
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functions of the HR management sub-system. Yet, organ-
isations are also responsible for identifying and address-
ing staff members' training deficiencies and for ensuring
that providers have the expertise and tools to care for
patients. Alternatively, education and training issues can
be addressed at the institutional level where decisions are
made in order to ensure medical training curricula or con-
tinuing education requirements meet population
demands.

(Figure 1)

Adopting a systemic view of HR management begins with
the recognition that it brings together a number of inter-
dependent functions working in synergy to achieve organ-
isational performance. Analysts suggest that HR
management activities are organised around four key
functions that can produce different practice configura-
tions [173]:

• Planning and staffing policies

• Education and training resources and structures

• Working conditions

• Performance management.

Because these four functions are interconnected and inter-
active, HR optimisation depends on a congruent pattern
of activities that use them synergistically to develop,
organise, manage, and use an organisation's skills stock.
HR management systems function best when they all fit
with and support each other. For instance, ensuring the
availability of an appropriate number of personnel and
their adequate distribution will depend on the education
system's ability to provide well-trained and competent
health care professionals. In contrast, a case in which job
structures were based on teams but incentive systems and

A framework for optimising human resources in health careFigure 1
A framework for optimising human resources in health care.

Institutional context: legislation, regulation, professional systems, social 
and economic issues, culture, educational systems, incentives

Organizational context: formal structures and processes, informal structures and 
processes, technologies, human and material resources

Staff mix:
•Staff numbers
•Mixing qualifications
•Junior and senior staff
•Multidisciplinary mix

Human resources management strategies: planning 
and staffing, education and training, working 
conditions, performance management Organisational 

outcomes

Patient 
outcomes

Staff outcomes
Skill development:
•role enhancement
•role enlargement

Skill flexibility:
•role substitution
•role delegation

Skill management
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career opportunities were entirely linked to individual
performance would be an example of poor horizontal fit.
Overall, the inference is that managing HR in isolation
from other organisational functions and systems, or
addressing a problem in one function without focusing
on interactions with others, are likely to increase the inci-
dence of failure.

The organisational context: achieving a vertical fit
Issues of HR development cannot be dealt with in isola-
tion from their organisational contexts. The quality of a
service depends on the personnel performing it, but also
on the settings in which it develops and on the resources
available to provide the service. If transformation in
health care organisations is impossible without transfor-
mation of the workforces that deliver care, organisational
characteristics also frame the possible options for manag-
ing available HR. Effective skills management depends
not only on the horizontal fit between HR activities but
also on the vertical fit between HR practices and organisa-
tional contexts.

An organisation is a complex system that builds on its
human capital to convert inputs to outputs. This conver-
sion process is achieved through configurations of organ-
isational components consisting of formal and informal
structures and processes, cultures and technologies
(including procedures, practices, and guidelines). These
organisational components provide the day-to-day con-
texts in which health care workers carry out their tasks.
They shape internal structures that govern important staff-
related factors, including:

• Number and mix

• Status

• Extent of social contact in the workplace

• Working conditions

• Opportunities for self-development and self-realiza-
tion.

To the extent that these organisational components are
aligned with an organisation's HR needs, a workforce can
perform effectively and produce quality outcomes.

There is no single, most appropriate organisational struc-
ture or process for optimising personnel performance.
However, the extent to which any organisational structure
or process is able to stimulate workers' performance
depends on how well its components are articulated and
facilitate staff members' ability to meet organisational
goals.

Several organisational characteristics appear to determine
which HR variables affect patient outcomes. Findings
from studies on magnet hospitals, for instance, indicate
that key patient outcomes, as well as health care workers'
improved work-related well-being, depend on the organi-
sational characteristics that create conditions for profes-
sionally based practice environments [174,175]. Those
organisation-level elements include:

• Relatively flat hierarchy with few supervisors

• Worker autonomy

• Participative management

• Professional development opportunities

• A relatively high organisational status for nursing

• Collaboration

Research into high-performing workplaces also suggests
that positive outcomes can be produced through cumula-
tive and synergistic effects among reinforcing 'bundles' of
organisational practices. These findings have emerged
from four main research streams. The first is the teamwork
perspective. Research in this area suggests that organisa-
tion-level factors that support teamwork such as organisa-
tional structures, management/strategies, and resources/
tools strongly influence both the development of health
care teams' collaborative practices as well as their out-
comes [176-180].

The second research stream is the high-involvement per-
spective. From this perspective, organisational characteris-
tics that foster empowerment, decision ownership, job
autonomy/discretion and participation boost workers'
productivity by engaging them in a more responsible and
a more responsive manner [181-183].

The third research stream explicitly examines the connec-
tions between organisational social climate and employee
performance. Experts postulate that features that define
organisational social climate affect personal attitudes and
behaviours and, as a result, organisational performance
[184-186]. Empirical studies have reinforced these
hypotheses. For example, researchers have demonstrated
that a climate high in autonomy and supportiveness is
positively related to job performance [187,188]. Health
care workers may also be more motivated to perform well
if their organisations and managers were to provide a clear
sense of vision and mission, increase staff members' par-
ticipation in decision-making, encourage teamwork, fos-
ter innovation, provide career structures and
opportunities for promotion, and use available sanctions
Page 12 of 19
(page number not for citation purposes)



Human Resources for Health 2009, 7:87 http://www.human-resources-health.com/content/7/1/87
for poor performance in ways that are fair and consistent
[189-191].

HR interventions must be aligned with culture at the
organisational level. Managerial style, evaluation and
reward systems, accountability, decision latitude, and
vehicles and opportunities for employee feedback all
reflect an organisation's culture. Evidence suggests that all
these factors may influence an individual worker's level of
commitment and motivation, and, therefore, levels of
skills retention, skills utilisation, and skills development
across an entire workforce [192-195].

In Western societies, health care organisations operate in
environments characterised by continual developments in
the content of services and the technologies used to
deliver them. Making the best use of health care providers
therefore depends upon the availability of requisite tech-
nologies (including procedures, guidelines protocols, and
medications) and their appropriate utilisation. In this
respect, a growing amount of evidence suggests that the
automation of clinical, financial, and administrative
transactions allowed by new information technologies
can lead to health care workforce productivity gains
[196,197]. These arise as a result of improving the ways
staff members provide clinical and public health care serv-
ices and by reducing the cost of service provision and,
hence, freeing up resources to provide care for other
patients. In a similar vein, Shortell et al. [198] studied the
role of organisational factors in determining the perform-
ance of hospital ICUs. The authors found that the availa-
bility of state-of-the-art technology was a statistically
significant determinant of risk-adjusted patient mortality.

These examples illustrate how organisational structures,
processes, and technologies offer many levers for optimis-
ing health care HR. Misalignment among these organisa-
tional components and an HR sub-system may result in
sub-optimisation of an available workforce. Interventions
designed to improve workers' performance should not be
restricted to one of these organisational components.
Rather, a combination of interventions cutting across
organisational components is more likely to form an
internally consistent and reinforcing work environment.
Such an approach also moves HR management activities
from an operational and technical level to a more strategic
one, where the focus is not only on developing a set of
coherent workforce policies and practices but also on
ensuring that employees' collective knowledge, skills, and
abilities contribute to achieving organisational objectives.
This strategic approach creates conditions that favour win-
win scenarios that improve organisations' prospects of
achieving their outcomes while benefitting employees
through better work practices [199-202].

The institutional context: achieving an external fit
Optimising health care personnel must also consider
institutional context. Health care delivery occurs in highly
institutionalised environments, settings that differentiate
it from other human service systems. The regulations that
govern health care organisations and workers are
extremely dense and diverse. The institutions and agencies
involved in these processes are also pluralistic, requiring
the development of complex linkages among various bod-
ies. Components of the institutional environment
include:

• Political structures that define the distribution of
responsibilities and power between various occupa-
tional groups

• Rules, regulations, and laws that govern provider
behaviour and working conditions

• Regulatory bodies that assume control of profes-
sional activities

• Policies and legislation that provide incentives to
health care professionals to improve their practice

Together, these components create the broad social, cul-
tural, economic, professional, and political context in
which key HR decisions are made.

Issues related to institutional context may both enable
and constrain personnel optimisation. More flexible use
of workers is often considered an important tool for mak-
ing health care more responsive to consumers' needs;
however, this has often been difficult to accomplish due
to regulatory constraints. International variations in the
scope of practice of health care professionals suggest that
groupings of skills into professions are often arbitrary and
owe more to custom, traditions, incentives, professional
politics, and power than to logic and providers' actual
skills [203,204]. A number of reports have highlighted
that entrenchment of scope-of-practice rules and outdated
legislation have resulted in inefficient use of scarce HR in
many areas [205,206]. In some cases, rules prevent health
care professionals from providing the full range of services
they have been trained to deliver. In other cases, lack of a
coherent regulatory framework creates obstacles to deliv-
ery. One often-cited example is that of nurse practitioners,
who in many countries remain constrained by the medi-
cal profession's scope-of-practice rules.

In many sectors, technological advances have resulted in
increased productivity and lower cost-per-unit of service;
that result has been less obvious in health care. Highly
educated and skilled professionals must spend inordinate
amounts of time on matters that could be handled by
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other staff members. Registered nurses, for instance, are
often restricted from tasks for which they are fully quali-
fied and are directed because they have to perform non-
nursing duties such as answering telephones, collecting
meal trays, and scrubbing bathtubs [207]. This type of per-
sonnel deployment is costly and makes for less-satisfying
work for qualified professionals. Other examples might
be drawn from technological developments in the area of
surgery. The dramatic increase in productivity - a develop-
ment that has been observed in for several interventions,
such as cataract and arthroscopic surgery - has often
resulted in higher incomes for practitioners but not in
lower costs for taxpayers.

Occupational regulations and scope-of-practice rules are
just one aspect within a complex regulatory system that
encompasses the educational and incentives systems.
Over the last decade many governments have introduced
health care reforms with the promise of better utilising the
spectrum of health care providers through inter-profes-
sional teamwork and integration of health care services. In
contrast to rhetorical claims for inter-professional team-
work, however, the educational preparation of health care
workers remains relatively entrenched in the traditional
paradigm where opportunities for interdisciplinary learn-
ing that prepare formal caregivers to work cooperatively
across professional boundaries have been limited [208].
For the most part, health care professionals continue to be
trained in separate compartments, with little shared train-
ing in areas of common concern and few opportunities to
develop skills and competencies to enable them to func-
tion in teams [209].

The optimal use and effective management of skills
depends on the incentives built into a health care system.
Financial incentives play a major role in defining profes-
sionals' roles and in whether health care providers
embrace or resist changes in their mix of skills and respon-
sibilities. One often-cited example is the comparison of
scopes of practice of obstetrics and anaesthetics in the US
and UK. Routine childbirth is managed by midwives in
the UK, while in the US midwifery by qualified nurses has
been slow to develop and many babies are still delivered
by obstetricians. In contrast, nurses in the US often
administer routine anaesthesia, but in the UK that proce-
dure is the preserve of physicians (although attempts have
been made recently to replicate the system of nurse anaes-
thetists in the UK) [210]. One suggested explanation for
these variations between the US and the UK is the differ-
ence in the payment system of providers [211]. In the US
fee-for-service system, dominant physicians have no
incentive to share with midwives the lucrative baby-deliv-
ery market. However, when they are performing surgeries
there is a stronger incentive for physicians to split their
fees with nurse anaesthetists than with more expensive

physicians. Such incentives are absent in the UK's salaried
approach to physician compensation.

More generally, health care services' funding mechanisms
have been consistently identified as either facilitating or
blocking the optimal use of providers. When physicians
rely primarily on fee-for-service compensation, expanding
the role of other professionals in team-based care may be
seen as taking away physicians' income. In contrast, in
practice settings in which teams rather than individuals
are funded, teams would be more likely to look for ways
to optimize the use of their different staff members. The
UK system of paying the practice (not individual provid-
ers), the Australian experience of promoting integrated
health care teams, and the innovative reimbursement
models instituted through the intergovernmental Primary
Health Care Transition Fund in Canada illustrate how
compensation reform can help to improve personnel uti-
lisation [212,213].

Developing new roles and searching for more flexibility in
using staff members requires an assessment of the envi-
ronmental conditions that influence health care workers'
practices. In order to use limited HR more effectively, it is
also necessary to change certain institutional and legal
systems in order to accomplish the following:

• Alter the incentives for the various health care profes-
sions

• Enhance collaboration and multidisciplinary
approaches

• Facilitate work across professional divides

• Ensure that the most appropriately qualified health
care personnel deliver the requisite care

Conclusion
This article has summarised different approaches to opti-
mising HR in health care. We have argued that perspec-
tives that focus on staff-mix, such as those that count the
number of personnel needed or focus on generating for-
mulae and algorithms, provide only partial solutions.
Wider perspectives, which focus on how human resources
can be differently managed either through skill develop-
ment or skill flexibility, go some way towards conceptual-
ising personnel use in the dynamic and constantly
evolving realm of health care. In order to be fully effective,
policy-makers, managers, and practitioners need to con-
sider the organisational factors that affect how staff mem-
bers work. The evidence suggests that no matter which
workers are employed or what their roles are, it is only by
tackling organisational issues that a fully efficient and
effective workforce can be generated. In order to use
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human resources most effectively, organisations must also
consider the institutional environments that frame health
care workers' educational preparation, the system of pro-
fessional regulation, organisational incentives, and the
broad range of levers that can be mobilised at both organ-
isational and system levels.
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