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Abstract

Background: A strong health workforce is a key building block of a well-functioning health system.To achieve health
systems goals, policymakers need information on what works to improve and sustain health workforce performance.
Most frameworks on health workforce planning and policymaking are high-level and conceptual, and do not provide
a structure for synthesizing the growing body of empirical literature on the effectiveness of strategies to strengthen
human resources for health (HRH). Our aim is to create a detailed, interactive logic model to map HRH evidence and
inform policy development and decision-making.

Methods: We reviewed existing conceptual frameworks and models on health workforce planning and policymak-

ing. We included frameworks that were: (1) visual, (2) comprehensive (not concentrated on specific outcomes or
strategies), and (3) designed to support decision-making. We compared and synthesized the frameworks to develop a

detailed logic model and interactive evidence visualization tool.

Results: Ten frameworks met our inclusion criteria. The resulting logic model, available at hrhvisualizer.org, allows

for visualization of high-level linkages as well as a detailed understanding of the factors that affect health workforce
outcomes. HRH data and governance systems interact with the context to affect how human resource policies are
formulated and implemented. These policies affect HRH processes and strategies that influence health workforce
outcomes and contribute to the overarching health systems goals of clinical quality, responsiveness, efficiency, and cov-
erage. Unlike existing conceptual frameworks, this logic model has been operationalized in a highly visual, interactive
platform that can be used to map the research informing policies and illuminating their underlying mechanisms.

Conclusions: The interactive logic model presented in this paper will allow for comprehensive mapping of literature
around effective strategies to strengthen HRH. It can aid researchers in communicating with policymakers about the
evidence behind policy questions, thus supporting the translation of evidence to policy.

Keywords: Health policy, Human resources for health, Health workforce, Health services administration and
management, Governance, Evidence-to-policy, Framework, Logic model

Background

In health systems research, practice, and policy over the
past two decades, various goals have consistently been
articulated—including improved health, responsiveness,
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efficiency, and social and financial risk protection [1]. As
one of the health systems “building blocks’, the health
workforce plays an indispensable role in achieving these
goals [2—4]. Globally, there is increased focus on expand-
ing the availability, accessibility, acceptability, coverage,
and quality of the health workforce as a critical step to
achieving universal health coverage (UHC) and the Sus-
tainable Development Goals [2]. Strengthening the evi-
dence base for workforce policies and the uptake of
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evidence-informed policies are critical to achieving these
goals [2].

In recent years, researchers have made strides in exam-
ining issues such as recruitment strategies, training,
supervision, and outcomes such as retention, motivation,
and distribution [5-7]. To make this growing literature
more accessible to policymakers, frameworks can help
consolidate research to demonstrate factors affecting
workforce outcomes, strength of linkages, and interre-
lationships that impact the health workforce as part of a
robust health system. In turn, such a visual consolidation
of evidence can provide researchers feedback on areas
with existing evidence and those requiring greater atten-
tion. Ultimately, this could create a two-way interaction
between researchers and policymakers facilitating the
evidence-to-policy translation process in the context of
human resources for health (HRH) policymaking.

There are multiple frameworks that explore the deter-
minants of health workforce performance [8-13]. Most
include some elements of contextual factors, health
system building blocks, planning and implementation,
and processes across the HRH lifecycle leading to HRH
goals—but portray these elements and their relationships
in different ways. The majority of frameworks are devel-
oped for decision-makers (e.g., government officials or
leaders), showing how they can influence HRH outcomes
to achieve health system goals—for example, through
influencing health labor markets [9, 14] or using HRH
“action fields” to advance policy objectives [8].

While these frameworks provide useful guidance on
HRH policies and policymaking, they are generally high-
level and conceptual. They show broad causal pathways,
but most do not show causal relationships between spe-
cific factors, or the strength of the relationships between
these factors. We have growing evidence on these spe-
cific relationships, sometimes including measurement of
effects [7, 15, 16]. Other HRH frameworks focus on spe-
cific workforce outcomes or cadres of health workers [17,
18] without overarching interactions across domains.

In this paper, we present a detailed logic model that
synthesizes existing HRH conceptual frameworks to (1)
depict how upstream context, governance, and policy
decisions affect the HRH lifecycle and downstream HRH
outcomes and impacts, and (2) provide a base for map-
ping the evidence for these interactions, allowing for
exploration of research and policy pathways. To bring
the logic model to life, we use an interactive visualization
platform that allows the logic model to be expanded and
collapsed to show different levels of detail. Although such
platforms are still new, they have many potential appli-
cations; for example, the Lives Saved Tool (LiST) Visu-
alizer allows users to explore the relationships captured
by the LiST modeling tool—which uses mathematical
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modeling to estimate the impact of changes in interven-
tion coverage on mortality in low- and middle-income
countries (LMICs) [19]. While in the past, a comprehen-
sive yet detailed model showing specific relationships and
their strength would not have been feasible given tech-
nological and space constraints, an interactive online
“visualizer” tool addresses these barriers. An interactive
tool also allows for overlaying other data on the model;
for example, allowing users to click on elements of the
model to explore the available evidence and appropriate
indicators.

We see potential for this type of interactive tool to
expand the traditional concept of a framework or logic
model, creating possibilities for otherwise static images
to become portals to explore data [20, 21]. In the context
of HRH, this tool could support the evidence-to-policy
translation process, synthesizing research in a visually
appealing and accessible way for policymakers and prac-
titioners. It could also help bridge the gap between aca-
demia, policy, and practice, while advancing global health
workforce goals [2].

This paper first outlines the methods used for develop-
ing the logic model and visualizer tool. Next, we describe
the conceptual frameworks analyzed in developing the
logic model and present the resulting high-level and
detailed logic model. Finally, we discuss the utility of the
visualizer in consolidating evidence and answering policy
questions.

Methods

We used a multi-stage process that included: (1) search-
ing for existing HRH frameworks and selecting those that
fit inclusion criteria; (2) reviewing the resulting frame-
works and synthesizing their contents into a detailed
logic model; and (3) adapting this multi-level logic model
into an interactive platform for visualizing relationships
and evidence.

Search for existing frameworks
We conducted a targeted literature search to identify rel-
evant conceptual frameworks. Initially, the research team
identified existing frameworks from their prior knowl-
edge and experience. Seven conceptual frameworks were
identified and used as a starting point for our analysis, as
well as to develop search terms for further exploration.
We searched PubMed, Google Scholar, and Google
Image, using combinations of “human resources for
health” or “health workforce development” or “health
labor market’, and “framework” or “conceptual model”
or “conceptual framework” or “theoretical framework”
In addition, we reviewed websites consolidating guidance
on HRH, including the Capacity Project resource page
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[22], WHO Health Workforce resource page [23], and
CapacityPlus HRH Global Resource Center [24].
We used the following inclusion and exclusion criteria.
Inclusion criteria:

+ Comprehensive frameworks aimed at supporting
holistic decision-making around HRH policy, mar-
kets, and systems.

+ Oriented towards improving health systems func-
tioning and population health.

«+ Specific to the health sector.

« Includes a visual model (graphic conceptual frame-
work).

Exclusion criteria:

+ Narrowly focused frameworks targeting specific pol-
icy concerns (e.g. rural retention, balancing skill-mix
of cadres, or external migration).

+ Stepwise tools, guidelines, workforce projection
equations, or similar, targeting specific components
of HRH planning or policies.

« Frameworks focusing on a specific region or country
that cannot be easily translated to other contexts.

+ Close adaptations of frameworks already included in
our analysis (to minimize overlap).

No date restrictions were applied.

Review and synthesis

Information on the selected frameworks was collated
and analyzed in an Excel matrix. Thematic categories
were developed based on broad similarities across the
frameworks: context and determinants; policy or action
levers; health and HRH strategy planning and govern-
ance; processes across the HRH lifecycle; and ultimate
goals and outcomes of HRH inputs and processes. We
then mapped the different factors and subfactors for each
conceptual framework into these thematic categories and
sub-sections.

Analyzing the overlap and variations within the matrix,
we synthesized categories, components, and relation-
ships depicted in the conceptual frameworks into an
initial comprehensive logic model. The high-level logic
model visually depicts broad “hierarchical levels’, show-
ing how upstream contextual factors, governance, and
policy decisions affect processes across the HRH lifecy-
cle and downstream HRH outcomes and impacts. The
detailed logic model shows subcomponents and con-
siderations within each. In addition to the frameworks
identified in our search, we drew upon supplementary
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empirical research and literature to detail each com-
ponent of our model (e.g., governance, political factors,
etc.).

We also validated the initial model with two academic
experts experienced in HRH policy-development and
practice. These experts provided feedback on the layout,
components, and potential future uses for the model.

Interactive visualizer
We developed an interactive version of the model with
the following features:

« An online software application, centered around a
visual graphic of the logic model, built using scalable
vector graphics (SVG) common to many web pages.

+ Visualization of the logic model components (as “text
boxes”) with nested subcomponents (“boxes within
boxes”), with the ability to expand and collapse com-
ponents.

+ Visualization of relationships and interactions
between components and subcomponents across
different levels (i.e., upstream vs. downstream) using
arrows.

+ Ability to isolate impact pathways and relationships
within the model, by focusing in on specific desired
outcomes, interventions, or components and sub-
components.

+ Ability to overlay information (e.g., research publi-
cations, indicators) onto components and subcom-
ponents, so that users can click to reveal embedded
references to empirical literature.

Results

Our search and review process resulted in 10 conceptual
frameworks on HRH that fit the inclusion and exclu-
sion criteria. In this section, we (1) briefly outline these
10 frameworks and how they were incorporated into the
resulting logic model, and (2) detail the resulting logic
model developed based on these conceptual frameworks.

Search results

The research team initially identified seven conceptual
frameworks from the team’s existing knowledge. Six of
these were included in the final analysis, while one did
not meet inclusion and exclusion criteria. Our subse-
quent broader search yielded 36,792 results. Of these,
the Google Scholar results yielded the highest num-
ber (between 160 and 20,400 per search). To manage
the number of publications in the initial extraction, we
reviewed the first ~150 titles for each search (total of
1316 articles across searches). Publications with titles
that appeared to fit the inclusion and exclusion criteria
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were selected for further review (80 publications). We
reviewed these 80 publication abstracts and found that 76
publications did not meet inclusion and exclusion crite-
ria. Where frameworks were adaptations of other frame-
works, we selected the most comprehensive framework
for inclusion, or included both if they were sufficiently
different in terms of components and focus. For example,
[10, 25] are considered the same framework, while [8, 12,
26] are sufficiently different to warrant inclusion of all
three. Four additional frameworks were identified, lead-
ing to a total of 10 frameworks summarized in Table 1.
Figure 1 describes the selection strategy.

The 10 selected frameworks have similar high-level ele-
ments, but differ in level of detail, layout, and depicted
relationships. Overlapping elements include contextual
factors, health systems building blocks, HRH policy plan-
ning and implementation, processes that influence out-
comes across the HRH lifecycle, and intermediate and
ultimate HRH outcomes.

The frameworks differ in perspective, focus, and the
outcomes they describe. Some see the labor market
and/or individuals within the labor market as drivers of
health workforce outcomes, and show how policies can
be implemented to influence individual choices, the labor
market, and/or the education sector to achieve desired
health workforce size and quality [9, 11, 13, 14, 27]. Oth-
ers look at more “top-down” approaches regarding HRH
financing, planning, and policymaking [8, 12, 26]. Finally,
some focus on organizational and contextual factors and
management strategies that improve performance and
outcomes [10, 28].

In addition to the frameworks, we identified several
publications that did not meet our criteria (particu-
larly that of a visual framework), but nonetheless pro-
vided insights about HRH governance and policies that
informed our logic model. They are referenced in the
logic model explanation that follows.

Logic model

We adapted the common elements and relationships
depicted in the frameworks into a detailed, interactive
logic model, available at hrhvisualizer.org [29]. The final
model has five columns with components (17), subcom-
ponents (44), and interactions between them, which
allows for high-level and detailed exploration of the
model elements. The arrows in the model are directed
and causality flows from left to right. We intentionally
chose to create the model as a directed acyclic graph
(DAG) and to minimize feedback loops. Although other
models emphasize causal loops [30, 31], our goal was to
show how upstream factors affect downstream outcomes.
Although in reality these relationships are complex, our

Page 4 of 15

approach makes it easier to identify the “drivers” of an
effective HRH workforce. Without this DAG constraint,
the complexity of the model might overwhelm its clarify-
ing purpose.

The high-level logic model, shown in Fig. 2a, includes
only the top-level components, and the broad linkages
across columns. Each of the top-level components has
additional subcomponents, which can be seen in Fig. 2b.
The detailed model dives deeper and allows the user to
see granular relationships between components and
subcomponents.

Each of the columns, components, and subcomponents
are described below.

Column 1. Contextual factors: these include factors
within the broader societal, economic, political, and pol-
icy environment that affect downstream decisions and
outcomes within the health and HRH system [32]. We
categorized contextual factors into three larger compo-
nents, following adaptation of the Political, Economic,
Social, Technical, Legal, and Environmental (PESTLE)
analysis framework.

+ Social, legal, environmental, and epidemiological fac-
tors: the legal system (regulation and law enforce-
ment); the basic and professional educational system;
epidemiological and environmental factors that affect
population distribution and health needs; levels of
equity and/or marginalization of different groups
(e.g., socioeconomic, gender, race, ethnicity, educa-
tion, etc.), and levels of corruption [33].

+ Economic factors: strength of the economy, nature
of health markets—including levels of care, financ-
ing, and service provision—and larger labor market
forces that affect health workforce distribution, pub-
lic and private decision-making, and HRH outcomes.

« DPolitical factors: decentralization of power and
decision-making; the type and capacity of political
regime in power and its level of “political entrench-
ment”; and the influence governmental and non-gov-
ernmental stakeholders have on policy adoption and
implementation [34].

Column 2. Health system factors: effective governance
institutions, organizations, practices, and capacities for
management, decision-making, and data use in policy-
making support sound policy development and imple-
mentation. Specific areas of health and HRH systems and
processes include:

+ HRH system governance: leadership, processes, and
capacities for governing HRH systems. This includes:
individual, organizational, and systemic capacity
for management and decision-making; collabora-
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1 failed to meet inclusion criteria 7 conceptual frameworks initially
and excluded identified by team members

6 initially identified conceptual

frameworks analyzed

Fig. 1 Selection strategy

10 total conceptual frameworks included in
analysis

36,792 initial search results

1,316 article titles screened

. 6 duplicates or adaptati
80 articles and frameworks
identified for review of abstracts
70 articles and frameworks failed to meet
inclusion criteria and excluded

4 additional conceptual
frameworks analyzed

tion and coordination within and across sectors and
ministries for multisectoral action; transparency and
accountability to government and communities; and
corruption within the HRH and broader health sys-
tems [35—41]. Electronic human resource manage-
ment systems (e.g., managing postings, performance,
attendance) along with systemic capabilities to use
data for workforce planning, regulation, and deci-
sion-making are important aspects of governance
[36, 37]. Governance is affected by a wider national
and international context, and influences HRH policy
formulation and implementation.

+ HRH policy formulation and implementation: areas
of strategy and planning around health workforce
objectives; financing allocations and mechanisms to
implement HRH interventions and policies; regula-
tory policy and legislation around medical practice
and health workers (e.g., scope of practice for each
cadre, and/or expansion of functions); contract com-
pliance of entities engaged to provide health services;
and day-to-day operating procedures. Policymaking
and implementation are affected by factors of HRH
governance.

Column 3. Health workforce processes: HRH policies
affect and are implemented through HRH processes.!
HRH processes and strategies may be implemented
across four stages:

+ Production of health workers: policies or factors
influencing pre-service training of health workers
which are generally used to affect the size, composi-
tion, competencies, and distribution of HRH. These
could include admissions policies or regulation of
the quality and distribution of training institutions—
whether public or private [43].

+ Entry into the health workforce: recruitment strate-
gies and equitable distribution (deployment, realloca-
tion) of the workforce per health system needs and
across public and private sectors. Foreign-trained
workers may also enter into the health workforce in
some countries, dependent on regulations. The stock
of health workers trained and the supply of workers
currently functioning in a labor market may be dif-
ferent (due to exit from the health labor market, or
inability to find work in the health labor market).

+ Maintenance and performance: strategies used to
retain health workers (particularly in remote under-
served area) and manage their performance. These
include clinical quality interventions (e.g., job aids or
tools to support quality and work flow), performance
management systems to measure and develop health
worker performance [44, 45], in-service training to
maintain and strengthen competencies, support-
ive supervision, and regulation of practice to ensure

! The Health Worker Life Cycle model [42] is another framework with similar
“stages” of the lifecycle, which is based on Sousa et al. [9] and therefore was
not included in our results.
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Fig. 2 a High-level logic model. b Detailed logic model

quality of care. In addition, it includes financial and infrastructure, availability of supplies and equipment,
non-financial incentives to promote health worker other health systems building blocks, and living con-
motivation, performance, and retention in remote ditions (i.e., road infrastructure, housing, and quality
underserved areas [46—51]. of local schools) [43, 48, 49, 52].

+ Enabling environment: HRH outcomes will be + Health worker exit: exit from the workforce can be a
affected by the environment within which the work- natural progression (e.g., retirement), attrition due to

force operates. This includes healthcare facilities and pursuit of alternative careers, migration to locations
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with better living and working conditions, or a lack
of sufficient incentives or motivation to remain in the
health workforce.

Column 4. Health workforce outcomes: workforce
outcomes—specifically, health workforce availability,
competency, motivation, engagement, and job satisfac-
tion—are influenced by upstream policies, processes, and
contextual factors [32, 46—52].

+ Availability: availability of health workers to ensure
geographic coverage according to population health
requires having appropriate numbers of health work-
ers, equitable distribution across urban and rural
areas, and skill-mix across the cadres of healthcare
workers.

« Will do: worker and team satisfaction, engagement,
and motivation are critical for the competencies of
health workers to translate into practice. “Engage-
ment” refers to vigor and energy devoted to one’s
work; involvement, dedication to, and enthusiasm in
work; and absorption and identification with one’s
work [53, 54]. Motivation and engagement of health
workers support a drive towards quality and improv-
ing health outcomes, which supports responsiveness,
efficiency, and equity of care [1, 55]. This is known as
the “know—do” gap between provider skills and their
application of these skills when delivering services
[56]. These factors are also important for influencing
retention of health workers.

+ Can do: required competencies (knowledge, skills,
and attitudes) that are critical for health workers to
provide care with high clinical and non-clinical qual-
ity, based on designated roles and responsibilities.

Column 5. Health system outcomes: desired health
system outcomes focus on “improving health and health
equity, in ways that are responsive, financially fair, and
make efficient use of available resources” [1, p. 2]. The
ultimate goals of the health workforce are to contribute
to these overall health system goals, by enhancing quality,
responsiveness, efficiency, and coverage. If health worker
performance is combined with a well-functioning health
system, the workforce can deliver high-quality health ser-
vices equitably, leading to improved population health.
Specific health system outcomes the workforce contrib-
utes to include:

o Quality of service delivery in accordance with pre-
defined standards and protocols, including clinical
quality and non-clinical aspects such as safety and
equity [2].
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o Responsiveness in how the health system meets
expectations around provider treatment [57]. This
may encompass aspects of non-clinical quality
including people-centeredness and patient satisfac-
tion [2].

+ Coverage of health workers across both urban and
rural areas according to population health needs.

+ Efficiency in utilizing financial and non-financial
inputs, including appropriate skill-mix based on
available human resources.

Discussion
In this paper, we present a detailed, interactive logic
model to inform HRH policy-development and research
agendas. The visualizer is online for external input, and
we anticipate subsequent revisions as we move forward
in gathering further feedback and synthesizing evidence.
The model synthesizes existing frameworks and litera-
ture into a user-friendly interface that enables both high-
level and detailed examination of policy areas. We see it
complementing existing tools identified in this review
[8-14, 26—28] by providing granular analyses of relation-
ships and synthesizing underlying literature into a com-
prehensive model. In our discussion, we consider uses of
the current model, describe potential future uses based
on additional development, and identify specific use
cases, before reviewing limitations.

Current uses

In its current form, the model enables exploration of the
factors driving HRH outcomes and the contribution of
the workforce to health system outcomes.

 Evidence-to-policy process: we see the visualizer
being useful in supporting the evidence-to-policy
translation process because it provides a visually
engaging and comprehensible format for exploring
evidence behind key policy questions. Several barri-
ers have been identified in the translation of research
for policymaking, including succinct communication
of complex methods and ideas, and insufficient time
and capabilities for unpacking academic papers and
understanding their implications on local context
[58—60]. This tool can help address this gap and make
the evidence behind policy options more compre-
hensible for policymakers.

o Education and training: by synthesizing current
HRH frameworks and their linkages, this tool can
illustrate higher-level policy pathways and relation-
ships between HRH system components. It will allow
learners to explore the pathways by which upstream
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factors and external forces affect the HRH lifecycle,
and by which HRH processes contribute to health

system outcomes.

Future uses

We plan to overlay the model with evidence (e.g.,
research publications, systematic reviews) related to the
model’s components, subcomponents, and relationships
(arrows). Users will be able to click to reveal embed-
ded references to empirical literature. For example, a
list of publications could be added to the arrow between

(2021) 19:32
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financial incentives and distribution of health workers, so
a user can understand the empirical evidence behind this

relationship.

The model also allows for visual depiction of evidence
strength by using boxes and arrows of different weights,
sizes, and colors. For example, a relationship that is
hypothesized but not yet shown empirically might be
represented by a dashed arrow, whereas a linkage that
has been demonstrated in numerous studies might be
characterized with a thick arrow. This feature could help
to inform policy questions and research agendas.
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Production (pre-service
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Fig. 3 Example policy pathway—rural attraction and retention
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We see multiple opportunities for the visualizer to add
value once overlaid with evidence:

+ Synthesizing and building health workforce evidence:
the visualizer can be used to build consensus around
existing and missing evidence on strengthening the
health workforce, thereby serving as a dynamic plat-
form that bridges the gap between evidence, policy,
and practice. Researchers can use this tool to receive
feedback from policymakers for directing future
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research questions, to ensure they can be of value to
policymakers.

Developing mathematical models: increasingly in
global health, stakeholders want to quantify the
potential impact of alternative policy options, or the
resources required to achieve targets. Mathematical
modeling has an important contribution to make in
this regard, but until now, most HRH modeling has
involved associative models that do not describe the
causal pathways between factors [61-63]. Future
modeling could involve causal models, in which
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regulation
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Fig. 4 Example illustration of strength of evidence—rural attraction and retention
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mathematical models are grounded in an a priori
understanding of how upstream determinants inter-
act to affect a workforce and achieve health out-
comes. This tool can serve as a base for developing
such mathematical models.

lllustrative use cases

In this section, we show two illustrative use cases of the
visualizer. The first shows isolation of a “policy pathway”
through which contextual factors and policy interven-
tions affect rural health worker attraction and retention.
The second describes an evidence map behind rural
attraction and retention based on one publication [43].

Figure 3 depicts processes and strategies across the
HRH lifecycle that affect rural distribution, as well as
contextual factors that affect policy implementation.
Callout boxes help to explain relationships, and related
publications are shown when a user clicks on a specific
factor or arrow.

Figure 4 shows how the visualizer can be used to map
evidence. We have laid out the evidence portrayed in
the WHO’s policy recommendations for attracting and
retaining healthcare workers in rural areas [43]. The
dotted red line means “low” or “very low” quality of evi-
dence, while a solid orange line means “moderate” quality
of evidence.

These examples show the multiple potential uses for
the visualizer platform, both now and in the future as evi-
dence is mapped onto the model.

Limitations

This analysis and the visualizer have limitations. Our
review focused on a subset of databases and English-lan-
guage publications, and therefore might have omitted rel-
evant frameworks. Further, we recognize it is challenging
to capture system complexity within a two-dimensional
model. While a logic model requires components to flow
from inputs to outcomes in a linear manner, reality is
more complicated, with systems interactions and causal
loops between upstream and downstream factors, and
adjustments over time. For example, the model does not
show context and governance’s direct effects on the other
areas of the model—but rather show their impacts as
mediated through policy formulation and implementa-
tion. Bringing in these feedback loops would add signifi-
cant complexity to the model, but may detract from its
ability to cleanly depict evidence.
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Conclusion

We built on existing research and conceptual frame-
works to create a detailed, interactive logic model that
shows the drivers of health workforce performance, and
how an effective health workforce contributes to health
system goals. The model allows users to see the policy
levers and contextual factors that affect HRH processes
and outcomes. We hope the tool will help researchers
map out the concepts and literature within their area of
study, and better understand the available evidence and
research gaps. Our goal is to develop a collaborative tool
for policymakers, academics, and practitioners, to help
illuminate the field of HRH research, and build a shared
understanding of steps to achieve health for all.
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