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Abstract 

Background This review paper offers a policy-tracing trend analysis of national experiences among low- and mid-
dle-income countries in strengthening human resources for health information systems (HRHIS). This paper draws 
on evidence from the last two decades and applies a modified Bardach’s policy analysis framework. A timely review 
of the evidence on HRHIS and underlying data systems is needed now more than ever, given the halfway mark 
of the Global Strategy on Human Resources for Health: Workforce 2030 and the protracted COVID-19 pandemic 
and other global health emergencies, over and above the increasing need for health and care workers to provide 
essential health services.

Main text Considering World Health Assembly resolutions and HRH-related global developments between 2000 
and 2022, we targeted peer-reviewed and gray literature covering the inception, impact, bottlenecks, and gaps 
of HRHIS. We also considered results from a Bill and Melinda Gates Foundation-funded project that assessed HRH data 
systems in 21 countries and the use of HRH data and information for policy, planning, and management. Aligned 
with the National Health Workforce Accounts (NHWA), we identify priority themes related to digital priorities for HRHIS 
and governance/leadership and present case studies of five countries that pursued different pathways to successfully 
develop their HRHIS.

Summary conclusion Over the last two decades, considerable progress has been achieved through a scaled-up 
implementation of HRHIS combined with the skills needed to analyze and use data, sustain systems functionality, 
and make systematic improvements over time. Global health development aid investments and technical innova-
tions have led to advancements in HRHIS, district health information software (DHIS2), and partner collaborations 
during the HIV/AIDS, Ebola, and COVID-19 crises. Although the progressive implementation of NHWA continues 
to steer country-level efforts through standardized indicators and regular reporting, traditional challenges remain, 
such as data systems fragmentation, lack of interoperability between systems, and underutilization of reported data. 
Encouragingly, some countries demonstrate strong governance and leadership capacities and others strong HRHIS 
digital capacities. Both HRH and health service data are needed to inform on-demand decisions during times of 
emergencies and pandemics as well as during routine essential health services delivery. Evidence-based examples 

Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Human Resources for Health

*Correspondence:
Pamela A. McQuide
pmcquide@gmail.com; pmcquide@intrahealth.org
Full list of author information is available at the end of the article

http://orcid.org/0000-0001-6140-4103
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12960-023-00880-y&domain=pdf


Page 2 of 15McQuide et al. Human Resources for Health           (2023) 21:93 

Introduction
Prior to 2000, human resources for health (HRH) data 
were scarce, incomplete, and fragmented and their value 
undermined especially as health workers were generally 
perceived as recurrent costs to health systems rather than 
as a strategic input that must be enumerated, remuner-
ated, and retained. The Joint Learning Initiative (JLI), 
a global workforce assessment conducted by over 100 
health leaders, called on national and global leaders and 
funders to prioritize the health worker as an asset and 
HRH systems as a necessity—in particular, the develop-
ment and analysis of quality data and human resources 
for health information systems (HRHIS) on all health 
workers, including their social attributes and work func-
tions, and inclusive of all those who are immigrating into 
and emigrating out of individual countries. JLI called 
on national and international organizations to “enhance 
their investment in information and knowledge on 
human resources…those investments would provide a 
global public good” [1].

Over the past two decades, three global health crises 
have amplified the need for quality and timely HRH data 
and information—the HIV/AIDS and Ebola epidemics 
and the COVID-19 pandemic—triggering the creation 
of new national and international funding streams. This 
paper differs from previous HRHIS published literature 
using a policy analysis framework to introduce and con-
sider significant country-level HRHIS reviews, a 2020 
study funded by the Bill and Melinda Gates Foundation, 
global investments from donors, and experiences from 
selected case studies from World Health Organization 
(WHO) regions.

The specific objective of this paper is to provide a pol-
icy-tracing analysis of the key events, strategies, innova-
tions, good practices, bottlenecks, challenges, and lessons 
learned in implementing HRHIS, specifically in low- and 
middle-income countries (LMICs), and the interlinkage 
with the global implementation of the National Health 
Workforce Accounts (NHWA).

Methods
We applied a modified Bardach’s policy analysis frame-
work [2, 3] to identify the key policy processes and trends 
in the implementation of HRHIS over the past 20 years. 
The steps undertaken were to (1) define the primary 
objective of the study; (2) assemble the evidence; (3) 

construct and demonstrate the approaches and alterna-
tives followed in developing and strengthening HRHIS; 
(4) select a common criteria to examine and compare the 
evidence; (5) project the principal outcomes (through a 
comparison of country case studies and experiences); (6) 
confront the trade-offs and lessons learned (gleaned from 
country experiences); (7) synthesize the evidence; and (8) 
conclude with key findings, major influences, and future 
outlook.

Step 1: Strengthening HRH data and information 
systems—a global mandate and strategic objective
In 2006, World Health Assembly (WHA) resolutions 
passed by WHO member states called on countries 
to build quality, evidence-based information systems 
for HRH. These resolutions and other commitments 
offered strategic and operational directives to attain-
ing credible, current, and reliable health and HRH data 
and information to guide planning, management, and 
policies. Table 1 provides a selective listing of key WHA 
resolutions that have had global impact in strengthening 
HRHIS in WHO member states.

Step 2: Assembling the evidence
We examined the evidence gleaned through a desk 
review of targeted peer-reviewed and gray literature in 
the English language over the years 2000–2022 based 
on expert knowledge from the WHO Health Workforce 
department and the authors. Select interviews with 
subject matter experts at the WHO Health Workforce 
Department were conducted to capture information 
about HRHIS and for specific country case studies. A 
focused review of the gray literature was warranted, since 
development partners and ministries of health and other 
national public and private organizations have produced 
credible reports related to HRHIS that are not incorpo-
rated in peer-reviewed papers. Data from these sources 
were thematically analyzed and presented chronologi-
cally along with five country case studies covering vari-
ous WHO regions and representing different types of 
successful implementations and financial and techni-
cal support. The authors applied a qualitative, iterative 
approach producing an in-depth analysis of empirical 
facts and related insights and identified new themes and 
inter-relationships, such as the relationship between 
epidemic/pandemic responses and the focus on HRHIS 
tool development. Some of the key themes that emerged 

from distinctive countries demonstrate that reliable HRHIS is achievable for better planning and management 
of the health and care workforce.
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from this iterative approach included: the chronology of 
HRHIS development, motivation for the development of 
HRHIS tools, the types of HRHIS tools or software and 
whether produced through government-led or donor-
led development, type of country leadership (ministry of 
health, interministerial or multisectoral) and governance 
for HRHIS, impetus for donor investment, standardized 
indicators developed for global comparison, and the use 
of the HRHIS data for answering HRH policy, planning, 
and management questions.

Step 3: Constructing the pathways, phases, 
and alternatives in developing and strengthening HRHIS
Table 2 summarizes a selective policy tracing and histori-
cal timeline over which major HRHIS decisions, policies, 
and initiatives occurred between 2000 and 2022.

Precursors to HRHIS strategic investments (the formation 
phase, prior to 2005)
Prior to 2004, there were limited developments in 
HRHIS but there were precursors to the need for future 

investment in HRH data. The Alma Ata declaration in 
1978 emphasized “Health for All” with a focus on pri-
mary health care [12] and the global monitoring of the 
Millennium Development Goals (MDGs) led to the crea-
tion of the WHO Global Health Observatory for coun-
try-level health data.

In 1998, the Workload Indicators of Staffing Need 
(WISN) method was first published, giving managers 
and planners a practical, evidence-based approach to 
estimate health workforce requirements based on actual 
workload [13]. However, the initial WISN software was 
not launched until 2010 [14].

Diallo et al. (2003) were among the earliest to describe 
potential HRH data sources, analytic approaches, and 
key indicators to assess HRH at country level and inter-
nationally. Various data sources existed for HRH (e.g., 
census surveys, registries) but the comparability and 
completeness of data varied within countries and indi-
cators were not standardized for comparison across 
countries. Two key findings from this paper led to rec-
ommendations for substantial financial and technical 

Table 1 Key World Health Assembly resolutions impacting the global development and use of HRHIS (2000–2022)

Date Resolution Importance

May 2006 WHA 59.27 Strengthening nursing and midwifery [4] Focused on the global shortage of doctors, nurses, and midwives; 
similar timing as the World Health Report (2006)

May 2007 WHA 60.27 Strengthening of health information systems [5] Encouraged WHO member states to develop and use accurate data 
to estimate workload for health workers

May 2010 WHA 63.15 Health worker information systems and WHA 63.16
Global Code of Practice on International Recruitment of Health 
Personnel [6]

Encouraged WHO member states to develop health worker infor-
mation systems including data on migration of health personnel 
and encouraged member states to promote sustainable health 
systems

May 2016 WHA 69.19 Global Strategy on HRH: Workforce 2030 [7] Instrumental in laying out four major initiatives: having evidence-
informed policies to optimize the workforce; catalyzing invest-
ments in health labor markets to meet population needs; build-
ing institutional capacity and partnerships in HRH governance 
and leadership; and using data for monitoring and accountability, 
including the implementation of the NHWA and annual reporting 
to the WHO Global Health Observatory

May 2017 WHA 70.6 Working for Health: 5-year action plan for health employ-
ment and inclusive economic growth
(2017–2021) [8]

A mechanism for coordinating the intersectoral implementation 
of the recommendations of the United Nations High-Level Commis-
sion on Health
Employment and Economic Growth, supporting WHO’s Global 
Strategy on HRH: Workforce 2030 and advancing universal health 
coverage (UHC). It gave impetus to two recommendations related 
to HRH data: 1) the establishment of an interagency data exchange 
and an online knowledge platform on the health and social service 
workforce; and 2) the establishment of an international platform 
on health worker mobility

May 2021 WHA A74/8 Strengthening health information systems [9] Measures progress made toward implementing WHA60.27 
and given COVID-19 highlights the importance of data and health 
information systems (HIS) in guiding policy responses to the crisis; 
current data and HIS are inadequate to track health emergency 
protection, preparedness, and recovery

May 2021 WHA 74.14, Protecting, safeguarding, and investing in the health 
and care workforce [10]

The Working for Health 2022–2030 Action Plan [11] responds to WHA 
74.14, which calls for a clear set of actions for accelerating invest-
ments in health worker education, skills, employment, safeguarding, 
and protection to 2030



Page 4 of 15McQuide et al. Human Resources for Health           (2023) 21:93 

Ta
bl

e 
2 

Po
lic

y 
tr

ac
in

g 
an

d 
hi

st
or

ic
al

 ti
m

el
in

e 
of

 H
RH

IS
-r

el
at

ed
 d

ev
el

op
m

en
t, 

in
iti

at
iv

es
, a

nd
 k

ey
 m

ile
st

on
es

 (2
00

0–
20

22
)

Be
fo

re
 2

00
0 

Pr
e-

fo
rm

at
io

n 
Ph

as
e

20
00

–2
00

4 
Fo

rm
at

io
n 

Ph
as

e
20

05
–2

01
0 

In
ce

pt
io

n 
Ph

as
e

20
11

–2
01

5 
Ev

al
ua

tio
n 

Ph
as

e
20

16
–2

02
2 

A
lig

nm
en

t P
ha

se

A
lm

a 
A

ta
 D

ec
la

ra
tio

n 
(1

97
8)

 o
f H

ea
lth

 
fo

r A
ll

W
H

O
 R

ap
id

 A
ss

es
sm

en
t o

f H
um

an
 

Re
so

ur
ce

s 
fo

r H
ea

lth
 (2

00
4)

M
an

ag
em

en
t S

ci
en

ce
s 

fo
r H

ea
lth

 
(M

SH
) H

um
an

 R
es

ou
rc

es
 M

an
ag

e-
m

en
t R

ap
id

 A
ss

es
sm

en
t T

oo
l (

20
05

)

Se
co

nd
 G

lo
ba

l F
or

um
 o

n 
H

RH
 

in
 B

an
gk

ok
 (2

01
1)

H
RH

20
30

 (2
01

6–
20

21
)—

U
SA

ID
/P

EP
FA

R 
gl

ob
al

 H
RH

 p
ro

je
ct

G
lo

ba
l O

bs
er

va
to

ry
 fo

r H
RH

 d
at

a 
(1

99
0)

Jo
in

t L
ea

rn
in

g 
In

iti
at

iv
e 

Re
po

rt
: O

ve
r-

co
m

in
g 

th
e 

C
ris

is
 (2

00
4)

Ca
pa

ci
ty

 a
nd

 C
ap

ac
ity

Pl
us

 (2
00

4–
20

15
), 

fir
st

 U
SA

ID
 g

lo
ba

l H
RH

 p
ro

je
ct

s; 
de

ve
lo

pe
d 

an
d 

es
ta

bl
is

he
d 

iH
RI

S 
(o

pe
n-

so
ur

ce
, w

eb
-b

as
ed

 s
ta

nd
ar

ds
); 

la
un

ch
ed

 H
RH

 A
ct

io
n 

Fr
am

ew
or

k 
(2

00
9)

Th
ird

 G
lo

ba
l F

or
um

 o
n 

H
RH

 in
 R

ec
ife

 
(2

01
3)

; 6
8 

co
un

tr
ie

s 
vo

w
 to

 im
pr

ov
e 

H
RH

G
lo

ba
l S

tr
at

eg
y 

on
 H

RH
: W

or
kf

or
ce

 
20

30
 (W

H
A

 6
9.

19
—

20
16

), 
w

hi
ch

 a
cc

el
-

er
at

ed
 re

su
lts

 fo
r N

H
W

A
 a

nd
 re

po
rt

 
on

 G
lo

ba
l H

ea
lth

 O
bs

er
va

to
ry

W
IS

N
 d

ev
el

op
ed

 (1
99

8)
PE

PF
A

R 
la

un
ch

ed
 in

 2
00

3;
 li

m
-

ite
d 

eff
ec

tiv
en

es
s 

w
ith

ou
t d

at
a 

ab
ou

t h
ea

lth
 w

or
ke

rs
, l

ea
di

ng
 

to
 th

e 
fir

st
 g

lo
ba

l H
RH

 p
ro

je
ct

W
or

ld
 H

ea
lth

 R
ep

or
t 2

00
6 

de
sc

rib
es

 
cr

is
is

 in
 h

ea
lth

 w
or

kf
or

ce
W

H
A

 6
7 

ad
ap

te
d 

Re
ci

fe
 D

ec
la

ra
tio

n 
(M

ay
 2

01
4)

H
ig

h-
Le

ve
l C

om
m

is
si

on
 o

n 
H

ea
lth

 
Em

pl
oy

m
en

t a
nd

 E
co

no
m

ic
 G

ro
up

 
Re

po
rt

 (U
N

 H
ig

h 
Co

m
m

is
si

on
 R

ep
or

t 
on

 in
ve

st
in

g 
in

 h
ea

lth
 w

or
ke

rs
 

an
d 

ne
ed

 fo
r i

nf
or

m
at

io
n,

 2
01

6)

Fi
rs

t G
lo

ba
l F

or
um

 o
n 

H
RH

 in
 K

am
pa

la
 

(2
00

8)
Fo

ur
th

 G
lo

ba
l F

or
um

 o
n 

H
RH

 in
 D

ub
lin

 
(2

01
7)

—
la

un
ch

 o
f t

he
 N

H
W

A

D
H

IS
2 

fir
st

 re
le

as
e,

 2
00

8 
by

 H
IS

P;
 

op
en

 s
ou

rc
e,

 w
eb

-b
as

ed
 fo

r s
er

vi
ce

 
st

at
is

tic
s

W
or

ki
ng

 fo
r H

ea
lth

 2
01

7–
20

21
 A

ct
io

n 
Pl

an

W
or

ki
ng

 fo
r H

ea
lth

 2
02

2–
20

30
 A

ct
io

n 
Pl

an



Page 5 of 15McQuide et al. Human Resources for Health           (2023) 21:93  

investments in subsequent years. The first was the need 
to map health workers to internationally standardized 
classifications for health occupations, such as the four-
digit international classification of occupations (ISCO) 
codes developed by the International Labor Organiza-
tion, to allow for comparison of occupations across coun-
tries. Second was the need to develop HRHIS to address 
the limited, incomplete nature of HRH analyses, because 
“few available sources have been designed with the sole 
intention of producing information on HRH” [15].

Strategic investments to address the HIV/AIDS epidemic 
support foundational tools aligning with other global health 
workforce tools (inception phase, 2005–2010)
The earliest focus of international health development 
aid on strengthening HRHIS came from the US Presi-
dent’s Emergency Plan for AIDS Relief (PEPFAR), when 
service delivery efforts were hampered by the lack of 
data regarding the location, types, and numbers of health 
workers and those needing training. The USAID Capacity 
Project, launched in 2004 and led by IntraHealth Interna-
tional, became the first global HRH project focusing on 
supporting countries to track their health workers using 
credible information systems. Soon after the start of the 
Capacity Project, the World Health Report [16] indicated 
that not only did countries not know about the specif-
ics of their health workforce but there was a significant 
shortage of doctors, nurses, and midwives, especially in 
sub-Saharan Africa. The Capacity Project developed the 
open source iHRIS software to support countries to track 
their registered and deployed health workforce and by 
2009 nine countries had implemented iHRIS, mostly in 
Africa [17]. IntraHealth reports that there are more than 
25 countries currently using iHRIS [18].

By the end of the Capacity Project in 2009, the Global 
Health Workforce Alliance had worked with the project 
to launch and pilot the HRH Action Framework [19], 
a precursor to the future PEPFAR HRIS Assessment 
Framework (2015), which is used to assess the maturity 
of HRHIS. Each functional area of HRHIS is assessed 
and scored (e.g., pre-service education, registration and 
licensing, health worker registry) according to its matu-
rity from a paper-based system to a best practice web-
based interoperable system using global standards [20].

During this same time frame, the Health Information 
System Programme (HISP) and global collaborators at 
the University of Oslo launched the district health infor-
mation software (DHIS) in 2008, building on a concept 
first piloted in South Africa in the 1990s. Over 73 LMICs 
now use this system for collecting and analyzing health 
data. The updated DHIS2 uses open-source Java tech-
nology and is available through online applications free 
of charge as a global public good. DHIS2 and HRHIS are 

“book-ends” in that HRHIS provides HRH information 
by health facility and demographic details and DHIS2 
offers facility-level service data to show the number of 
clients served by a specific facility [21]. Having these two 
information systems operating at the same facility allows 
managers to estimate in real time the number and type of 
health workers required by cadre according to the actual 
workload.

Data collected but not standardized nor strategically used; 
solutions emerge to align HRHIS data (evaluation phase, 
2010–2015)
An outcome of the First Global Forum on HRH in Uganda 
in 2008, the Kampala Declaration called on countries to 
create health information systems and develop capacity 
for data management for evidence-based decisions [22]. 
Between 2010 and 2015 countries started to have the 
infrastructure and trained staff in information technol-
ogy and data analysis, resulting in new technologies for 
HRHIS. In addition to iHRIS and DHIS2, these systems 
included professional council registries, personnel and 
payroll, master facility lists, national ID, performance 
management, pre-service education, and in-service train-
ing. These systems spanned ministries of health, finance, 
public service, local government, and professional coun-
cils, yet often lacked leadership and governance policies 
for data sharing, privacy, interoperability, and indica-
tor standards, leaving countries still struggling to have 
an accurate picture of their health workforce [23, 24]. 
Countries such as Mali, Oman, and Tanzania [24–26] 
emerged as HRHIS implementers with limited support 
needed from international health development partners. 
In contrast, others previously reliant on implement-
ing partners for support no longer continued to use and 
make improvements in their HRHIS once donor support 
ended or required support from other donors, such as in 
Uganda and Nigeria [23].

Riley et  al. (2012) found a number of bottlenecks to 
HRHIS support for evidence-based human resources 
policy and planning such as lack of standardized pro-
cesses for data collection, management and use, and lim-
its on the availability and quality of the data for use by 
key stakeholders to support effective, efficient HRH strat-
egies and investments at national, regional, and global 
levels [27]. Over and above that, the lack of evaluative 
research about HRHIS left questions about the quality, 
capabilities, and sustainability of these systems [28].

A recent WHO evaluation of HRHIS development from 
2010 to 2020 showcased 12 LMICs that have adopted an 
HRHIS with various successes and challenges in use of 
the data [25]. In Kenya, timely and accurate workforce 
information and payroll efficiency led to improved plan-
ning and management and reduction in staff being paid 
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who were not actually working (“ghost workers”). In Mali, 
HRHIS identified needs and allowed decision-makers to 
better plan and distribute health workers. Some critical 
success factors included: (1) adopting a systematic health 
systems strengthening approach; (2) strong leadership by 
the Ministry of Health (MOH); (3) pre-planning of cost 
absorption to sustain the HRHIS; (4) South-to-South col-
laboration [25, 29, 30]; (5) stakeholders’ involvement [24, 
30]; (6) using a data warehouse approach (bringing mul-
tiple systems together, with local experts for developing 
software applications) [23]; and (7) reliable technical sup-
port to users.

Some of the key barriers to successful HRHIS imple-
mentation included: (1) lack of capacity and competen-
cies in managing software; (2) infrastructure challenges 
(such as lack of network and computer storage capaci-
ties, lack of data back-up facilities, frequent power sup-
ply interruptions); (3) weak capacity in using information 
for operational and strategic planning needs at the sub-
national level; and (4) interoperability challenges between 
systems that are not addressed or are met with passive 
resistance from stakeholders [23, 25, 32, 33].

As HRHIS development evolved, other intermedi-
ary approaches were taking shape that were condu-
cive to HRH data generation and use, such as WHO’s 
advancement of the Workload Indicators of Staffing 
Need method. WISN is used by countries to develop evi-
dence-based facility- and cadre-level workforce require-
ments based on actual workload. This method has been 
used to equitably distribute health workers [14]. A spe-
cial supplement of Human Resources for Health features 
17 examples that demonstrate WISN implementation 
approaches, results, applications, and lessons learned 
from many WHO regions—including an application of 
WISN for COVID-19 [34, 35].

The Ebola epidemic in West Africa prompted the rapid 
development of a supplemental DHIS2 module for Ebola 
in 2014 to track individual Ebola patients and their con-
tacts. Previously, DHIS2 only tracked aggregated clients. 
Three years before the Ebola outbreak, Liberia was using 
both DHIS2 and iHRIS so these systems were in place for 
urgent health workforce and health service management 
during the unanticipated Ebola epidemic, and improved 
internet availability strengthened the flow of coordinated 
standardized information instead of paper files [36].

The NHWA system strengthening approach to harness HRHIS 
development (alignment phase, 2016–2022)
Until the NHWA emerged in 2017 there were limited 
data standards in HRHIS. Health workforce informa-
tion data became available that were not comparable 
across individual or multiple countries. Data collated 

by NHWA were used in the first State of the World’s 
Nursing Report (2020) and the State of the World’s 
Midwifery Report (2021). These reports provide up-
to-date evidence on the number and requirements for 
nurses and midwives in 191 WHO member states and 
outline the contributions that nurses and midwives 
make for delivering the Sustainable Development Goals 
(SDGs) and UHC [37, 38].

Through the annual reporting by WHO member 
states and complementary data mining efforts, the 
NHWA data strengthen the generation of HRH data for 
monitoring and accountability in the implementation 
of national and regional health plans and strategies and 
allow countries to apply the latest methods for health 
workforce planning [36] and the global HRH strategy 
[40].

The NHWA implementation uses a system strength-
ening approach that is aligned with the WHO health 
labor market framework. It promotes quality and coun-
try leadership, and encourages evidence-based deci-
sions, advocacy, and accountability. Although there are 
various approaches to implement the NHWA at coun-
try-level, there is an underlying “DNA” essential for 
success, which includes:

• An inclusive multisector governance mechanism
• Diversification of data sources
• System strengthening approach
• Countries’ needs and interests first
• Policy-driven data collection and use
• Partnership for improving health workforce data 

and evidence.

To ensure global access to NHWA, WHO developed 
a handbook, an implementation guide, and an online 
platform and web portal. Country focal points were 
appointed, and various national and regional trainings 
conducted to establish the country-level support neces-
sary to launch and use NHWA results. NHWA consists 
of 78 standards-based indicators (which overlay with 
the health labor market framework) from the best avail-
able evidence at the time. Each country is expected to 
start by identifying the indicators that are most impor-
tant to their health system and policy and management 
priorities.

When implemented well, NHWA provides in-depth 
information on the distribution, size, age, and charac-
teristics of the health workforce, including workforce 
and service coverage, training, and financial resources. 
Identifying key NHWA priorities and using the results 
to strengthen health workforce coverage and quality of 
care requires ongoing interministerial and intersectoral 
stakeholder collaboration [40].
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Step 4: Defining the criteria to compare and contrast 
the evidence—developing an HRHIS for the SDG era
The focus of HRHIS-related tools, including NHWA, 
centers around the importance of health and care work-
ers’ role in both UHC and achieving SDG 3, “Good 
Health and Well-Being” [41]. Health and care workers are 
paramount to achieving these global goals and HRHIS 
supports the planning and management of these workers 
by identifying that a sufficient number of them are avail-
able, equitably distributed, competent, and delivering 
quality and acceptable health services to achieve UHC. 
The COVID-19 pandemic has amplified the need to have 
a real-time understanding of the relationship between 
health and care workers and addressing the global crisis 
while continuing to provide routine health services. Dur-
ing the pandemic most countries struggled to have accu-
rate, timely, available data on the health workforce, which 
has caused significant interruptions in health service 
delivery and the goal of achieving UHC. Thus, the lack of 
quality, available, up-to-date HRHIS information made 
the planning and management of health and care workers 
nearly impossible, causing undo stress on health workers 
and gaps in services delivery [42].

As the world was grappling with the early stages of 
the COVID-19 pandemic in 2020, the Bill and Melinda 
Gates Foundation funded an HRHIS cross-sectional 
analysis of 21 LMIC countries with a view to use HRHIS 
to identify concrete opportunities to better design, plan, 
and manage the health workforce [23]. The results of the 
assessment illuminated two key vectors necessary for 
successful country-level HRHIS application—govern-
ance and digital foundations. We used these two vectors 
to analyze the data for the five country case studies in 
the next section of this paper. The data from the Gates 
Foundation-funded study revealed four broad categories 
of HRHIS across the countries assessed (Table 3):

• Strong governance foundations: overall governance 
for transparency and accountability in decisions; dig-

ital governance, including data protection policy and 
digital health strategy

• Strong digital foundations: level of maturity of 
HRHIS, including interoperability across subsystems 
(e.g., HRHIS, payroll, DHIS2)

• Dual foundations: countries with strong governance 
and HRHIS

• Dual gaps: countries that did not have strong govern-
ance or HRHIS [22].

Key findings from the Gates Foundation-funded 
study include the following:

• Community health worker and private sector HRHIS 
data are not available to some governments and this 
impedes decision-making and planning

• Professional councils should be a strong HRHIS data 
source, but they are often under-resourced and lack 
authority or capacity to enforce licensing

• HRH management requires high-level coordination 
among various ministries and sectors

• HRHIS design and implementation often did not 
meet user needs for routine data and/or key stake-
holders did not have access to HRHIS data

• Performance management is not prioritized nor 
aligned to health system goals and objectives

• Interoperability with payroll as a subsystem is a goal 
but hard to achieve because of the sensitive nature of 
payroll data.

These findings are consistent with the findings of 
Riley et  al. (2012), where limits on the availability and 
quality of the data for use by key stakeholders were 
noted as a significant bottleneck, limiting the use of 
HRH data [27]. The assessment also gives several over-
all suggestions for successful use of HRHIS for country-
level policy, planning, and management, including:

Table 3 Governance and digital/HRHIS strengths in 21-country assessment

Dual foundations Governance foundation Digital foundation Dual gaps

Characteristics -More mature 
HRHIS, interoper-
ability
-Good govern-
ance foundation 
in place

- Good governance foundation in place
- Paper or nascent HRHIS
- Digital HRHIS

- Digital HRHIS 
in place or transi-
tioning to one
- Weaker govern-
ance and leader-
ship structures

- Low governance and leadership structures
- Low digital adoption with partial HRHIS in place

Countries India (Uttar 
Pradesh, Karna-
taka), Oman, South 
Africa

Burkina Faso, Dominican Republic, 
Ethiopia, Malawi, Namibia, Philippines, 
Senegal

Kenya, Mali, 
Mozambique, 
Nigeria, Tanzania, 
Uganda

Bangladesh, Democratic Republic of the Congo, 
Guatemala, South Sudan



Page 8 of 15McQuide et al. Human Resources for Health           (2023) 21:93 

• The HRHIS should be the established source for all 
sectors and cadres

• A unique health workforce ID is essential for interop-
erability across information systems; however, these 
individual data should be aggregated for confidential-
ity reasons

• The HRHIS should function to meet user needs for 
routine management and administration

• Data access policies need to enable decision-making 
but protect privacy. Data sharing and interoperabil-

ity across different data sources is critical, especially 
payroll, HRHIS, DHIS2, and regulatory bodies [23].

Projecting the principal outcomes through country 
experiences
This section focuses on five countries, represent-
ing different WHO regions, that have demonstrated 
excellence and examples of best practices in areas of gov-
ernance/leadership and/or digital strengths in HRHIS. 

Table 4 Key digital and governance features of HRHIS in Oman

Digital features Governance/leadership

• 80–90% interoperable data between human resources, HIS, and payroll 
for public and private sectors
• Unique ID for employees
• International standards for indicators
• Indicators cover pre-service education, payroll, licensing, attendance, 
retention, exit labor force, HIS, supplies, and health facilities
• WISN used for equitable staffing based on actual workload
• NHWA used for overall health planning, management, and policies

• MOH has a Director of Information Technology overseeing all electronic 
data systems
• Oman Vision for Health 2050 is a strategic plan for HRHIS, the health 
system, and services
• Oman uses HRH data at the highest levels of government for health 
system development
• Oman Observatory Committee reviews HRH data, enters these 
data into NHWA, and uses data for policy, planning, management, 
and improvements in the HRHIS
• HRHIS used across various ministries and private sector

Table 5 Key digital and governance features of HRHIS in Kenya

Digital solutions Governance/leadership

• iHRIS Manage and iHRIS Train track human resources and training
• Includes community health workers and volunteers
• rHRIS is the regulatory HRIS at the health professional councils
• DHIS2 tracks health management information
• Integrated personnel and payroll database (IPPD) used for hiring person-
nel and paying staff
• NHWA standards-based indicators track SDGs
• WISN used to determine health workers required by facilities based 
on actual workload
• iHRIS, rHRIS, DHIS2, IPPD interoperable at county level; rRHIS and iHRIS 
Train interoperable

• Key policies: Kenya Health Sector HRH Strategy; applying Third 
Global Forum on HRH commitments; guidelines for sharing specialists 
across counties; Health Act 2017 for eHealth and mHealth; Ministry of Labor 
guidelines for recruitment and hiring of health workers
• HRH Unit and Director at county level
• Master training program to train and coach management team in areas 
of HRH data analysis and decision-making, WISN, budgeting, planning, 
and forecasting
• Work councils established to deal with workforce labor issues
• HRH Stakeholder Coordination Forum with interministerial, intersectoral, 
and county members uses data from NHWA and is a model for creating 
a multi-stakeholder platform
County HRH Maturation Evaluation Tool provides key markers in transition 
from donor funding

Table 6 Key digital and governance features of HRHIS in Indonesia

Digital solutions Governance/leadership

• Started with PEPFAR HRIS Assessment Framework to assess key HRIS 
functions, stakeholders, data flows, and NHWA readiness; assessment 
identified gaps in data use and analysis and provided evidence for NHWA 
investment
• Applied Principles for Digital Development
• Interoperability between HRIS and DHIS2
• Incorporated web applications and DHIS2 dashboards
COVID-19 DHIS2 dashboard used to redeploy and redistribute health 
workforce

• NHWA stakeholders ensured optimization of HRIS to build platform 
for dynamic data analytics
• Policy mechanisms developed for data sharing, such as ONE Data policy
• Integrated NHWA into routine operations
• Sector-wide approach for HRHIS
• NHWA stakeholders continually assessing how to make improvements 
in HRHIS and led to guided COVID-19 responses by identifying training 
institutions, professional associations, and private sector to support emer-
gency response
• NHWA stakeholders analyze data to make informed health workforce 
decisions to optimize UHC outcomes
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The references used for each case study are identified at 
the beginning of each section (Tables 4, 5, 6, 7, 8).

Oman
Oman is an example of a locally developed, locally 
funded, and advanced integrated HRHIS that feeds its 
data into the NHWA [43–49]. Oman has both strong 
governance/leadership and strong digital systems. Lead-
ers regularly review and use the data, identify bottle-
necks and gaps in the HRHIS, and make improvements 
in the system to address the gaps. During the COVID-19 
pandemic the minister of health could use their mobile 
phone to track all COVID-19 patients, ventilators, sup-
plies and staff, and have a current analysis of patients and 
resources [47].

While Oman has experienced some of the challenges 
described earlier, it had the governance and leader-
ship maturity to assess the gaps and where the country 
wanted to go, and to thoughtfully move in that direction 
while using the available data to guide improvements.

Milestones to achieving a functioning HRHIS 

• Established clear objectives and strategy for the Al 
Shifa management information system in 2004 [39].

• Currently Al Shifa’s version 3 + is a comprehensive, 
integrated HIS, including electronic medical records, 
assets, inventory, and human resources management. 
It includes the private sector.

• Al Shifa uses national/civil identification numbers as 
the unique ID for each patient.

• Future plans are to develop Al Shifa using open-
source Java technology to provide patient history and 
clinical information.

• Al Shifa is compulsory in the MOH.
• The Mawred Human Resources Management Sys-

tem is used by 42 government entities and has five 
modules: human resources, payroll, self-service, elec-
tronic salaries transfers, and attendance.

• Data from Mawred, Al Shifa, and WISN are used to 
populate NHWA.

Kenya
Kenya is an example of a country that uses free open-
source software with external donor support as well as a 
data warehouse approach for interoperable information 
systems for NHWA [40, 49–54]. Kenya has moderately 
strong HRH governance. Both governance and digital 
systems strengthened as they devolved to a county gov-
ernance system beginning in 2013.

Milestones to achieving a functioning HRHIS 

• Kenyan HRHIS date back nearly 20 years with the 
advent of one of the first regulatory HRIS in Africa as 
well as a nascent iHRIS for public sector health work-
ers. Both HRHIS were initially developed with donor 

Table 7 Key digital and governance features of HRHIS in the Philippines

Digital solutions Governance/leadership

• Future HRHIS will be linked to the data standards for 15 priority NHWA 
indicators
• WISN conducted as interim measure to redistribute primary care workers
• NHWA populated with data for 15 priority indicators, although interoper-
able HRHIS not yet developed

• Leadership change led to two HRH policies that guided future HRH 
interventions: National HRH Master Plan 2020–2040 and the Universal Health 
Care Act of 2019
• Health labor market assessment showed ineffective and inefficient human 
resources spending and maldistributed health workers
• NHWA roadmap developed
• Interministerial and intersectoral support prioritized for country-wide 
sustainable solutions

Table 8 Key digital and governance features of HRHIS in Mozambique

Digital solutions Governance/leadership

• eSIP-Saude (locally developed HRHIS) uses enterprise architecture. 
The system is working toward interoperability with health professional 
registries, payroll, master facility list, biometric proof of life, pre-service 
and in-service education, and the health management information system
• Not all components are in place to update records when changes occur, 
such as payroll
• Multiple data systems still exist
• Performance management is still paper-based

• Governance policies directed focus for HRHIS National Human Resources 
Development Plan for Health 2015–2026
• WHO Observatory platform is used for uploading NHWA data, analyzing 
the results, and making HRH recommendations
• National and subnational leadership oversaw the development 
and implementation of eSIP-Saude
• Lack of data use culture limits use of available data
• Local ownership continues to improve
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funding from CDC (regulatory HRIS) and USAID 
(iHRIS for public health workers).

• In 2013 the sudden devolution to county gov-
ernments over a 6-month period instead of the 
requested 3 years caused an urgent need for govern-
ance, leadership, and standards-based interoperable 
information systems for evidence-based HRH deci-
sions.

Indonesia
Indonesia is an example of a country that used NHWA as 
a starting point for its national HRHIS to identify priority 
indicators and steps of implementation and data gather-
ing [55, 56]. Indonesia has strong governance and lead-
ership capacities, which led to improvements in HIS and 
utilization of NHWA results.

Milestones to achieving a functioning HRHIS 

• Indonesia followed the WHO recommendation to 
implement NHWA progressively, based on the avail-
ability of data, taking a multisectoral approach, and 
using existing evidence and systems with a focus on 
improving the availability of quality data to make evi-
dence-based decisions.

• The NHWA, initiated through a joint mission by 
WHO, USAID, and the USAID HRH2030 Program, 
resulted in a landscape analysis of the stakeholders 
and information systems, leading to an implementa-
tion plan with prioritized indicators.

Philippines
The Philippines is another example, where the NHWA 
roadmap was used as a starting place for developing a 
national HRHIS [56–59]. Its experience represents a 
convergence of policy, leadership, technical support, and 
digital solutions.

Milestones to achieving a functioning HRHIS 

• The Philippines had multiple standalone informa-
tion systems developed from 2007 to 2009 scattered 
across the Department of Health (DOH) and other 
intersectoral and interministerial sites. The Philip-
pines had a major challenge in data flow from the 
district to the central level. The data were not com-
parable across systems, fragmented in terms of data 
collection protocols, and data use policies were not 
in place resulting in lack of information about the 
number, cadre, and location of health workers.

• Leadership and governance changes at the DOH 
between 2016 and 2020 resulted in two key poli-
cies, the National HRH Master Plan 2020–2040 
and the Universal Health Care Act of 2019. Donor 
support has been available to advance sustainable 
HRH solutions.

• The DOH prioritized the health workforce as the 
backbone of a health care system that is accessible, 
affordable, accountable, and reliable.

• The DOH was supported by USAID and WHO to 
develop the process, procedures, and roadmap to 
guide implementation of NHWA starting with the 
NHWA roadmap. An NHWA mapping exercise on 
over 15 indicators was prioritized and data popu-
lated in the NHWA platform.

• As an interim measure, WISN was institutional-
ized at all levels of the health system for optimizing 
the number of health workers per cadre aimed at 
improving quality of primary health care delivery.

• Future HRHIS development would be standards-
based using NHWA priorities, interoperable, usa-
ble across the country, and producing quality data 
available upon demand.

Mozambique
Mozambique is an example of a country that developed 
a local HRHIS with limited financial and technical sup-
port from donors [23, 24, 60]. Mozambique achieved 
the development and use of HRHIS with strong gov-
ernance and leadership, although it still struggles with 
building a data-use culture for decision-making.

Milestones to achieving a functioning HRHIS 

• Mozambique is an early adopter of NHWA as it 
was one of the three countries, where NHWA was 
originally piloted in 2016 with 42 out of the original 
90 indicators from the pilot uploaded at that time.

• Key HRH policies directed the focus for health sec-
tor goals and objectives, including HRHIS.

• The HRHIS, called eSIP-Saude, was locally devel-
oped and has local ownership.

• NHWA was implemented through the HRH Obser-
vatory; HRH Observatory stakeholders are respon-
sible for analyzing the NHWA data and making 
HRH policy recommendations.

• HRHIS only includes the public sector and does 
not cover the private sector nor community health 
workers.
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Step 6: Confronting the trade-offs and lessons learned 
from country experiences
We observed that different factors and enablers facili-
tated HRHIS development in each of the five countries. 
In the case of Oman, a successful interoperable HRHIS 
required both governance/leadership and digital solu-
tions that take time to develop and are iterative. Multi-
sectoral and interministerial stakeholders are required 
to build and use the available systems and the data they 
produce all the while improving the quality of both the 
information systems and their data.

In the case of Kenya, having strong interoperable dig-
ital systems with supporting governance, intersectoral 
leadership, and policies for data sharing and owner-
ship allowed the country to identify retirees and those 
who have exited the workforce and use those resources 
to hire other staff, using the WISN method to identify 
where to place needed health workers.

Indonesia is a good example of a country that sys-
tematically applied the “DNA principles” of NHWA 
to achieve an interoperable NHWA—country-led and 
policy-driven, with multisectoral stakeholders, multiple 
data sources applied, integration of NHWA into routine 
operations, and a strong partnership to develop HRHIS. 
Applying the Principles for Digital Development led to 
an interoperable HRHIS that supports rapid analysis 
and visualization of health workforce-related data to 
respond to routine operations, such as maternal and 
child health outcomes and HIV/AIDS care and treat-
ment, as well as a national multisectoral response to 
redistribute and redeploy health workers for an emer-
gency, such as COVID-19.

Although the Philippines has not yet achieved an inter-
operable HRHIS to support its vision, the country dem-
onstrates that using the NHWA implementation process 
and prioritizing indicators, it can begin to achieve usable 
data for evidence-based decisions before completing the 
NHWA process and having an interoperable HRHIS. In 
the interim the Philippines started by developing key 
policy documents, conducting a health labor market 
assessment, and rolling out the NHWA roadmap. By pri-
oritizing the NHWA indicators and applying the available 
credible information on those indicators and the WISN 
facility-based results, the Philippines’ MOH can equita-
bly redistribute the workforce.

Finally, Mozambique’s example demonstrates that 
having strong leadership and governance with a multi-
sectoral observatory team of decision-makers and data 
producers resulted in a strategic plan and investments 
that led to a country-developed HRHIS for planning 
and managing the health workforce. The local owner-
ship and policy environment promote making the needed 
improvements to HRHIS and using the available data.

Step 7: A synthesis of the evidence
Figure  1 illustrates the high-level results of the policy-
tracing trend analysis and how the evolving technical 
and financial investments have shaped the development 
of HRHIS over the last 20 years, particularly among 
LMICs. Our synthesis offers insight on how to sustain 
further improvements of the HRHIS and expand its con-
figuration to future needs around building health systems 
preparedness and resilience, and the practicalities of inte-
grating newer occupations and the specialized health 
workforce:

• Countries need to be supported to mature their 
HRHIS to meet their priority NHWA indicator 
requirements, using maturity assessment HRHIS 
tools to ensure they are applying current digital prin-
ciples in making iterative country-driven improve-
ments directed by a multisectoral, multidiscipli-
nary, interministerial stakeholder leadership team. 
The HRHIS should cover the key HRHIS indicators, 
including education, registration, unique ID, deploy-
ment, retention, salary, professional development, 
and performance management, so managers do not 
need to access various data sources to manage the 
health workforce. This stakeholder leadership team 
should ensure that data are used for routine planning 
and management of the health and care workers.

• The usability of the WISN software can be greatly 
improved by making it web-based. Its implementa-
tion time can also be reduced by providing access 
to prioritized health service activities and activity 
standards across countries and regions.

• There should be a readily available module in DHIS2/
WISN for health emergencies that can track indi-
vidual clients and not just aggregate clients, building 
on the ones developed for the Ebola and COVID-
19 pandemics. Countries should be able to manage 
essential health services and emergencies with the 
same HRHIS, as is the case in Oman and Indonesia.

• Partnerships such as the one with the University of 
Oslo (as a WHO collaborating center) for DHIS2 
improvements could be a potential model to support 
various development partners, international agen-
cies, and technical experts to test and refine NHWA, 
HRHIS, and WISN software improvements.

• HRHIS’ need to include activities such as perfor-
mance management and attendance that contribute 
to assessing access to health services and quality of 
care, which are frequently not tracked in the current 
HRHIS. Cadres and sectors not included in most cur-
rent HRHIS need to be integrated, such as pharmacy 
workers, laboratory workers, community health 
workers, primary care workers, including social ser-
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vices, and private and NGO sector health and care 
workers. This will provide a more holistic view of the 
workforce available and required to deliver UHC.

• Country-level leadership and governance need to 
ensure that policies for data sharing, interoperabil-
ity, confidentiality, data storage, and data back-up, 
among others, are available so data are available and 
reliable for health workforce policy, planning, and 
management decisions.

• The next version of NHWA should ensure that 
country-level HRHIS data can be interoperable with 
NHWA by applying good governance digital prin-
ciples, so that real-time data are available for policy 
development, planning, and management of the 
health and care workers. These real-time data are 
agile and available to manage routine health service 
delivery as well as improve planning and response in 
the face of public health emergencies and epidemics.

Fig. 1 Two decades of HRH investment and innovation has resulted in four domains of inter-related global HRHIS advances to promote 
evidence-based HRH policy, planning, and management solutions
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Limitations of this manuscript
This manuscript did not conduct an exhaustive review of 
the HRHIS literature and relied mainly on targeted gray 
literature and national reports for the case studies. It is 
possible that a broader examination of the literature and 
country-level in-depth interviews for the case studies 
could have yielded further results.

Step 8: Conclusions, major influences, and future outlook
Over the past 20 years, there have been documented 
improvements in the availability of HRHIS data for 
policy, planning, and management. The policy-tracing 
analysis conducted in this study demonstrates the serial 
progression in global mandates and how those have 
gradually influenced country commitments and actions 
in strengthening HRHIS, coupled with increased invest-
ments in financial and technical resources. Successful 
HRHIS development takes time and iterative improve-
ments to mature the governance and digital-related ele-
ments necessary for a well-functioning HRHIS. In the 
context of developing HRHIS, the NHWA approach 
offers a country-specific roadmap for NHWA imple-
mentation to meet fundamental HRH data needs and the 
use of that data for decision-making. NHWA also pro-
vides a mechanism for cross-country HRHIS maturity 
comparisons.

Today and into the future, what elements describe a 
well-functioning HRHIS? “A canonical source of truth for 
health workers and their location in all sectors and cad-
res; a unique ID to link data to unique health workers and 
facilitate interoperability; functionality that meets user 
needs for routine management and administrative tasks 
especially at the subnational level; data access that ena-
bles decision-making but protects privacy and security 
needs; data sharing and interoperability across different 
HRH data sources, including payroll, HRIS, and facility 
registries. It is anchored on three pillars: governance and 
ownership; actor incentive structures; and system design 
matched to country context” [23].

The COVID-19 pandemic demonstrates the continuing 
necessity to strengthen HRHIS as a global public good 
to ensure that each country has fundamental data on 
and knowledge of its health and care workers (who are 
they, where are they available, and what services are they 
involved in. Having quality health and care workforce 
data available is a global and moral imperative to support 
countries’ preparedness and response before the next 
pandemic or emergency strikes.

Abbreviations
DHIS  District Health Information Software
HIS  Health information system

HRHIS  Human resources for health information system
JLI  Joint learning initiative
LMIC  Low- and middle-income country
MDGs  Millennium development goals
MOH  Ministry of Health
NHWA  National health workforce accounts
SDGs  Sustainable development goals
UHC  Universal health coverage
WHA  World health assembly
WHO  World Health Organization
WISN  Workload indicators of staffing need

Acknowledgements
This paper is based on research commissioned by the Health Workforce 
Department in the World Health Organization (Geneva). The views expressed 
are those of the authors. We also wish to acknowledge the valuable concep-
tual contributions made by health workforce staff at IntraHealth International, 
a WHO non-state actor organization, for their health workforce expertise 
(Janet Muriuki and Alex Collins) and editorial support (David Nelson).

Author contributions
PM conceptualized, researched, organized and analyzed the literature review, 
and wrote and edited all versions of the manuscript. AB supported concep-
tualization, contributed to the literature review, analysis and organization of 
this paper, and was involved in regular reviews and editing. AS supported con-
ceptualization, analyzed literature reviews, and provided regular manuscript 
reviews and editing. KD supported conceptualization, contributed to the 
literature review, and provided regular manuscript reviews. All authors read 
and approved the final manuscript.

Funding
The World Health Organization provided funding support for the commis-
sioned research presented in this paper but was not involved in any of the 
steps taken in reviewing and synthesizing the evidence, the data collec-
tion, management, or analysis. The principal author has full access to all the 
reference materials and data used with responsibility for the synthesis and 
documentation of the research findings.

Availability of data and materials
The references include all information used to develop the manuscript and its 
conclusions.

Declarations

Ethics and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1  Global Health Workforce Consultant, IntraHealth International, 6340 
Quadrangle Drive, Suite 200, Chapel Hill, United States of America. 2 Global 
Health Workforce Consultant, Canberra, Australia. 3 Coordinator Data, Evi-
dence and Knowledge Management UHL Division, World Health Organiza-
tion, Geneva, Switzerland. 4 Health Information System, Regional Office 
for South-East Asia, World Health Organization, Geneva, Switzerland. 

Received: 27 September 2022   Accepted: 22 November 2023

References
 1. Chen L, Evans T, Anand S, et al. Human resources for health: overcom-

ing the crisis. The Lancet. 2004. https:// doi. org/ 10. 1016/ S0140- 6736(04) 
17482-5.

https://doi.org/10.1016/S0140-6736(04)17482-5
https://doi.org/10.1016/S0140-6736(04)17482-5


Page 14 of 15McQuide et al. Human Resources for Health           (2023) 21:93 

 2. Bardach E, Patashnik EM. A Practical Guide for Policy Analysis: The Eight-
fold Path to More Effective Problem Solving. Fifth Edition. CQ Press, 2015.

 3. Engelman A, Case B, Meeks L, Fetters MD. Conducting health policy 
analysis in primary care research: turning clinical ideas into action. Family 
Medicine and Community Health. 2019; https:// fmch. bmj. com/ conte 
nt/7/ 2/ e0000 76 Accessed 18 Feb 2023.

 4. WHA59.27 Strengthening nursing and midwifery. Fifty-ninth World 
Health Assembly. 2006. https:// apps. who. int/ gb/ ebwha/ pdf_ files/ 
WHA59/ A59_ R27- en. pdf Accessed 17 Feb 2022.

 5. World Health Organization. Sixtieth World Health Assembly. 2007. https:// 
apps. who. int/ gb/ ebwha/ pdf_ files/ WHA60- REC3/ A60_ REC3- en. pdf 
Accessed 23 Jun 2022.

 6. WHA 63.15 Monitoring the achievement of the health-related Millennium 
Development Goals and WHA 63.16 WHO Global Code of Practice on the 
International Recruitment of Health Personnel. Sixty-third World Health 
Assembly. 2010. https:// apps. who. int/ iris/ bitst ream/ handle/ 10665/ 4455/ 
WHA63_ REC1- en. pdf? seque nce= 1& isAll owed=y Accessed 30 Jan 2023.

 7. WHA69.19 Global strategy on human resources for health: workforce 
2030. Sixty-ninth World Health Assembly. 2016. https:// apps. who. int/ gb/ 
ebwha/ pdf_ files/ WHA69/ A69_ R19- en. pdf Accessed 17 Feb 2022.

 8. WHA70.6 Human resources for health and implementation of the out-
comes of the United Nations’ High-Level Commission on Health Employ-
ment and Economic Growth. Seventieth World Health Assembly. 2017. 
https:// apps. who. int/ gb/ ebwha/ pdf_ files/ WHA70/ A70_ R6- en. pdf? ua=1. 
https:// apps. who. int/ gb/ ebwha/ pdf_ files/ WHA60- REC3/ A60_ REC3- en. 
pdf Accessed 23 Jun 2022.

 9. WHO results framework: an update. Strengthening of health information 
systems. Seventy-fourth World Health Assembly. 2021. https:// apps. who. 
int/ gb/ ebwha/ pdf_ files/ WHA74/ A74_8- en. pdf Accessed 18 Feb 2023.

 10. WHA 74.14 Protecting, safeguarding and investing in the health and care 
workforce. Seventy-fourth World Health Assembly. 2021. https:// apps. 
who. int/ gb/e/ e_ WHA74. html. Accessed 18 Feb 2023.

 11. World Health Organization. Working for Health 2022–2030 Action Plan. 
2022. 9789240063341-eng.pdf (who.int) Accessed 18 Feb 2023.

 12. Declaration of Alma-Ata. 1978. https:// cdn. who. int/ media/ docs/ defau 
lt- source/ docum ents/ almaa ta- decla ration- en. pdf? sfvrsn= 7b3c2 167_2 
Accessed 25 Jun 2022.

 13. Shipp PJ and World Health Organization. Workload indicators of staffing 
need (WISN): a manual for implementation. Division of Human Resources 
Development and Capacity Building. 1998. https:// apps. who. int/ iris/ 
handle/ 10665/ 64011 Accessed 14 Sep 2022.

 14. World Health Organization. Workload Indicators of Staffing Need: User’s 
Manual. 2010. https:// www. who. int/ publi catio ns/i/ item/ 97892 41500 197 
Accessed 14 Sep 2022.

 15. Diallo K, Zurn P, Gupta N, Dal Poz M. Monitoring and evaluation of human 
resources for health: an international perspective. Hum Resour Health. 
2003. https:// doi. org/ 10. 1186/ 1478- 4491-1-3.

 16. World Health Organization. Working together for health: the World Health 
Report 2006. 2006. http:// apps. who. int/ iris/ bitst ream/ handle/ 10665/ 
43432/ 92415 63176_ eng. pdf; jsess ionid= CF5FE C650D C1942 CE27A AC3EE 
594C7 72? seque nce=1 Accessed 25 Jun 2022.

 17. iHRIS. Capacity Project End-of-Project Event. 2009. https:// www. ihris. org/ 
capac ity- proje ct- end- proje ct- event Accessed 23 Jun 2002.

 18. IntraHealth International. Digital Health. 2021. https:// www. intra health. 
org/ sites/ ihweb/ files/ attac hment- files/ digit alhea lthov ervie wnov2 021. pdf 
Accessed 14 Sep 2022.

 19. Capacity Project. HRH Action Framework. https:// www. capac itypr oject. 
org/ frame work/ Accessed 14 Sep 2022.

 20. HRH2030. PEPFAR HRIS Assessment Framework. 2015. hrh2030program.
org/wp-content/uploads/2020/06/HRH_HRIS_Framework-Tool_2015.xlsx. 
Accessed 30 Jun 2022.

 21. DHIS2. https:// dhis2. org Accessed 26 Jun 2022.
 22. World Health Organization and Global Health Workforce Alliance. The 

Kampala Declaration and Agenda for Global Action. 2008. https:// apps. 
who. int/ iris/ bitst ream/ handle/ 10665/ 43898/ 97892 41596 725_ eng. pdf 
Accessed 1 Jul 2022.

 23. Vital Wave, IntraHealth International, Cooper/Smith. Human resources for 
health: workforce analytics for design and planning. 2021. https:// vital 
wave. com/ wp- conte nt/ uploa ds/ 2021/ 06/ HRH- Asses sment_ Final- Report- 
2021. pdf Accessed 28 Jun 2022.

 24. Waters KP, Mazivila ME, Dgedge M, et al. eSIP-Saude: Mozambique’s 
novel approach for a sustainable human resources for health infor-
mation system. Hum Resour Health. 2016. https:// doi. org/ 10. 1186/ 
s12960- 016- 0159-y.

 25. Fehn AC, Dal Poz MR, Tursunbayeva A, Mathews V, Ernawati D, Meilianti 
S. Human resources for health information systems: development, 
implementation and use. Chapter 15 in Strengthening the collection, 
analysis and use of health workforce data and information: a handbook. 
2023. World Health Organization: Geneva, Switzerland. https:// www. who. 
int/ publi catio ns/i/ item/ 97892 40058 712 Accessed 30 Jan 2023.

 26. Ishijima H, Mapunda M, Mndeme M, Sukums F, Mlay VS. Challenges 
and opportunities for effective adoption of HRH information systems in 
developing countries: national roll-out of HRHIS and TIIS in Tanzania. Hum 
Resour Health. 2015. https:// doi. org/ 10. 1186/ s12960- 015- 0043-1.

 27. Riley PL, Zuber A, Vindigni SM, et al. Information systems on human 
resources for health: a global review. Hum Resour Health. 2012. https:// 
doi. org/ 10. 1186/ 1478- 4491- 10-7.

 28. Tursunbayeva A, Bunduchi R, Franco M, Pagliari C. Human resource infor-
mation systems in health care: a systematic evidence review. J Am Med 
Inform Assoc. 2017. https:// doi. org/ 10. 1093/ jamia/ ocw141.

 29. Were V, Jere E, Lanyo K et al. Success of a South-South collaboration on 
Human Resources Information Systems (HRIS) in health: a case of Kenya 
and Zambia HRIS collaboration. Human Resources for Health. 2019; 
https:// doi. org/ 10. 1186/ s12960- 019- 0342-z Accessed 27 Jun 2023.

 30. Tursumbayeva A, Pagliari C, Bunduchi R, Franco M. What does it take 
to implement Human Resource Information System (HRIS) at scale? 
Analysis of the expected benefits and actual outcomes. Presented at 31st 
Workshop on Strategic Human Resource Management. Segovia, Spain, 
April 2016. https:// www. resea rchga te. net/ publi cation/ 30452 5370_ What_ 
does_ it_ take_ to_ imple ment_ Human_ Resou rce_ Infor mation_ System_ 
HRIS_ at_ scale_ Analy sis_ of_ the_ Expec ted_ Benefi ts_ and_ Actual_ Outco 
mes Accessed 15 Sep 2022.

 31. McCaffery J, Puckett A, Alison K, Marsden P. Applying Stakeholder Leader-
ship Group Guidelines in Ghana: A Case Study. 2013. IntraHealth Interna-
tional: CapacityPlus. https:// www. capac itypl us. org/ files/ resou rces/ apply 
ing- stake holder- leade rship- group- guide lines- in- ghana. pdf Accessed 15 
Sep 2022.

 32. Kumar M, Gotz D, Nutley T, Smith JB. Research gaps in routine health 
information system design barriers to data quality and use in low- and 
middle-income countries: a literature review. Int J Health Plann Manag. 
2018. https:// doi. org/ 10. 1002/ hpm. 2447.

 33. Dilu E, Gebreslassie M, Kebede M. Human Resource Information System 
implementation readiness in the Ethiopian health sector: a cross sec-
tional study. Human Resources for Health. 2017; https:// doi. org/ 10. 1186/ 
s12960- 017- 0259-3. Accessed 27 Jun 2023.

 34. Kunjumen T, Okech M, McQuide P, Zapata T, Diallo K, eds. Countries’ 
experiences on implementing WISN methodology for health workforce 
planning and estimation. Human Resour Health. 2022;19(Suppl 1):152. 
https:// human- resou rces- health. biome dcent ral. com/ artic les/ suppl 
ements/ volume- 19- suppl ement-1 Accessed 25 Jun 2022.

 35. Doosty F, Maleki MR, Yarmohammadian MH. An investigation on work-
load indicator of staffing need: A scoping review. Journal of Education 
and Health Promotion 2019; https:// pubmed. ncbi. nlm. nih. gov/ 30815 
493/. Accessed 27 Jun 2023.

 36. Fast L, Waugaman A. Fighting Ebola with information: Learning from data 
and information flows in the West Africa Ebola response. 2016. Washing-
ton, DC: USAID. https:// www. usaid. gov/ sites/ defau lt/ files/ docum ents/ 
15396/ Fight ingEb olaWi thInf ormat ion. pdf. Accessed 16 Sep 2022.

 37. State of the world’s nursing 2020: investing in education, jobs and leader-
ship. 2020. Geneva: World Health Organization. https:// www. who. int/ 
publi catio ns/i/ item/ 97892 40003 279. Accessed 16 Sep 2022.

 38. UNFPA, International Confederation of Midwives, and World Health 
Organization. The state of the world’s midwifery 2021. 2021. https:// 
www. unfpa. org/ sites/ defau lt/ files/ pub- pdf/ 21- 038- UNFPA- SoWMy 2021- 
Report- ENv43 02. pdf Accessed 28 Jun 2022.

 39. Pozo-Martin F, Nove A, Lopes SC, et al. Health workforce metrics pre- and 
post-2015: a stimulus to public policy and planning. Hum Resour Health. 
2017. https:// doi. org/ 10. 1186/ s12960- 017- 0190-7.

 40. Ungureanu MI, McManus L, Claquin MD, Meilianti S, Milicevic MS, 
McQuide PA, Azim T. NHWA implementation: key country experiences. 
Chapter 16 in Strengthening the collection, analysis and use of health 

https://fmch.bmj.com/content/7/2/e000076
https://fmch.bmj.com/content/7/2/e000076
https://apps.who.int/gb/ebwha/pdf_files/WHA59/A59_R27-en.pdf
https://apps.who.int/gb/ebwha/pdf_files/WHA59/A59_R27-en.pdf
https://apps.who.int/gb/ebwha/pdf_files/WHA60-REC3/A60_REC3-en.pdf
https://apps.who.int/gb/ebwha/pdf_files/WHA60-REC3/A60_REC3-en.pdf
https://apps.who.int/iris/bitstream/handle/10665/4455/WHA63_REC1-en.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/4455/WHA63_REC1-en.pdf?sequence=1&isAllowed=y
https://apps.who.int/gb/ebwha/pdf_files/WHA69/A69_R19-en.pdf
https://apps.who.int/gb/ebwha/pdf_files/WHA69/A69_R19-en.pdf
https://apps.who.int/gb/ebwha/pdf_files/WHA70/A70_R6-en.pdf?ua=1
https://apps.who.int/gb/ebwha/pdf_files/WHA60-REC3/A60_REC3-en.pdf
https://apps.who.int/gb/ebwha/pdf_files/WHA60-REC3/A60_REC3-en.pdf
https://apps.who.int/gb/ebwha/pdf_files/WHA74/A74_8-en.pdf
https://apps.who.int/gb/ebwha/pdf_files/WHA74/A74_8-en.pdf
https://apps.who.int/gb/e/e_WHA74.html
https://apps.who.int/gb/e/e_WHA74.html
https://cdn.who.int/media/docs/default-source/documents/almaata-declaration-en.pdf?sfvrsn=7b3c2167_2
https://cdn.who.int/media/docs/default-source/documents/almaata-declaration-en.pdf?sfvrsn=7b3c2167_2
https://apps.who.int/iris/handle/10665/64011
https://apps.who.int/iris/handle/10665/64011
https://www.who.int/publications/i/item/9789241500197
https://doi.org/10.1186/1478-4491-1-3
http://apps.who.int/iris/bitstream/handle/10665/43432/9241563176_eng.pdf;jsessionid=CF5FEC650DC1942CE27AAC3EE594C772?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/43432/9241563176_eng.pdf;jsessionid=CF5FEC650DC1942CE27AAC3EE594C772?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/43432/9241563176_eng.pdf;jsessionid=CF5FEC650DC1942CE27AAC3EE594C772?sequence=1
https://www.ihris.org/capacity-project-end-project-event
https://www.ihris.org/capacity-project-end-project-event
https://www.intrahealth.org/sites/ihweb/files/attachment-files/digitalhealthoverviewnov2021.pdf
https://www.intrahealth.org/sites/ihweb/files/attachment-files/digitalhealthoverviewnov2021.pdf
https://www.capacityproject.org/framework/
https://www.capacityproject.org/framework/
https://dhis2.org
https://apps.who.int/iris/bitstream/handle/10665/43898/9789241596725_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/43898/9789241596725_eng.pdf
https://vitalwave.com/wp-content/uploads/2021/06/HRH-Assessment_Final-Report-2021.pdf
https://vitalwave.com/wp-content/uploads/2021/06/HRH-Assessment_Final-Report-2021.pdf
https://vitalwave.com/wp-content/uploads/2021/06/HRH-Assessment_Final-Report-2021.pdf
https://doi.org/10.1186/s12960-016-0159-y
https://doi.org/10.1186/s12960-016-0159-y
https://www.who.int/publications/i/item/9789240058712
https://www.who.int/publications/i/item/9789240058712
https://doi.org/10.1186/s12960-015-0043-1
https://doi.org/10.1186/1478-4491-10-7
https://doi.org/10.1186/1478-4491-10-7
https://doi.org/10.1093/jamia/ocw141
https://doi.org/10.1186/s12960-019-0342-z
https://www.researchgate.net/publication/304525370_What_does_it_take_to_implement_Human_Resource_Information_System_HRIS_at_scale_Analysis_of_the_Expected_Benefits_and_Actual_Outcomes
https://www.researchgate.net/publication/304525370_What_does_it_take_to_implement_Human_Resource_Information_System_HRIS_at_scale_Analysis_of_the_Expected_Benefits_and_Actual_Outcomes
https://www.researchgate.net/publication/304525370_What_does_it_take_to_implement_Human_Resource_Information_System_HRIS_at_scale_Analysis_of_the_Expected_Benefits_and_Actual_Outcomes
https://www.researchgate.net/publication/304525370_What_does_it_take_to_implement_Human_Resource_Information_System_HRIS_at_scale_Analysis_of_the_Expected_Benefits_and_Actual_Outcomes
https://www.capacityplus.org/files/resources/applying-stakeholder-leadership-group-guidelines-in-ghana.pdf
https://www.capacityplus.org/files/resources/applying-stakeholder-leadership-group-guidelines-in-ghana.pdf
https://doi.org/10.1002/hpm.2447
https://doi.org/10.1186/s12960-017-0259-3
https://doi.org/10.1186/s12960-017-0259-3
https://human-resources-health.biomedcentral.com/articles/supplements/volume-19-supplement-1
https://human-resources-health.biomedcentral.com/articles/supplements/volume-19-supplement-1
https://pubmed.ncbi.nlm.nih.gov/30815493/
https://pubmed.ncbi.nlm.nih.gov/30815493/
https://www.usaid.gov/sites/default/files/documents/15396/FightingEbolaWithInformation.pdf
https://www.usaid.gov/sites/default/files/documents/15396/FightingEbolaWithInformation.pdf
https://www.who.int/publications/i/item/9789240003279
https://www.who.int/publications/i/item/9789240003279
https://www.unfpa.org/sites/default/files/pub-pdf/21-038-UNFPA-SoWMy2021-Report-ENv4302.pdf
https://www.unfpa.org/sites/default/files/pub-pdf/21-038-UNFPA-SoWMy2021-Report-ENv4302.pdf
https://www.unfpa.org/sites/default/files/pub-pdf/21-038-UNFPA-SoWMy2021-Report-ENv4302.pdf
https://doi.org/10.1186/s12960-017-0190-7


Page 15 of 15McQuide et al. Human Resources for Health           (2023) 21:93  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

workforce data and information: a handbook. 2023. World Health Organi-
zation: Geneva, Switzerland. https:// www. who. int/ publi catio ns/i/ item/ 
97892 40058 712 Accessed 30 Jan 2023.

 41. United Nations. Transforming our world: The 2030 agenda for sustainable 
development. https:// susta inabl edeve lopme nt. un. org/ conte nt/ docum 
ents/ 21252 030% 20Age nda% 20for% 20Sus taina ble% 20Dev elopm ent% 
20web. pdf Accessed 2 Sep 2022.

 42. United Nations. The sustainable development goals report 2022. https:// 
unsta ts. un. org/ sdgs/ report/ 2022/ The- Susta inable- Devel opment- Goals- 
Report- 2022. pdf Accessed 2 Sep 2022.

 43. World Health Organization Regional Office for the Eastern Mediterranean. 
Comprehensive assessment of Oman’s health information system 2019. 
https:// appli catio ns. emro. who. int/ docs/ 97892 90224 891- eng. pdf? ua=1 
Accessed 16 Sep 2022.

 44. Al-Gharbi KA, Gattoufi SM, Al-Badi AH, Al-Hashmi AA. Al-Shifa Healthcare 
Information System in Oman: a debatable implementation success. 
EJISDC. 2017. https:// doi. org/ 10. 1002/j. 1681- 4835. 2015. tb004 71.x.

 45. Al-Mandhari A, Al-Raqadi A, Awladthani B. Oman. Al-Shifa electronic 
health record system: from simple start to paradigm model. 2017. https:// 
ebrary. net/ 99864/ health/ oman_ shifa_ elect ronic_ health_ record_ system_ 
simple_ start_ parad igm_ model Accessed 28 Jun 2022.

 46. Ministry of Health, Sultanate of Oman. Health vision 2050 and synopsis of 
strategic studies. https:// www. moh. gov. om/ en/ web/ direc torate- gener 
al- of- plann ing/ resou rces Accessed 16 Sep 2022.

 47. Interview with Dr. Elfaki, Ministry of Health, Oman. 2020.
 48. Yousuf K. “42 govt entities sign up for Mawred.” Oman Daily Observer. 

August 4, 2019. https:// www. omano bserv er. om/ 42- govt- entit ies- sign- 
up_ for_ mawred/ Accessed 16 Sep 2022.

 49. Thuku MK, Muriuki J, Adano U, Oyucho L, Nelson D. Coordinating health 
workforce management in a devolved context: lessons from Kenya. 
Human Resources for Health. 2020. https:// doi. org/ 10. 1186/ s12960- 020- 
00465-z Accessed 18 Feb 2023.

 50. Thuku M, Kathambara M, Malubi A et al. Establishing human resources 
for health units to strengthen health workforce management in Kenya’s 
counties. Policy Brief. 2021. HRH Kenya Mechanism/IntraHealth Interna-
tional. https:// www. intra health. org/ sites/ ihweb/ files/ attac hment- files/ 
hrhke nyahr hunit spoli cybri efweb. pdf Accessed 16 Sep 2022.

 51. Nguni R, Mbate F, Njoroge B et al. Strengthening data for decision-
making in human resources for health management through systems 
interoperability. Policy Brief. 2021. HRH Kenya Mechanism/IntraHealth 
International. https:// www. intra health. org/ sites/ ihweb/ files/ attac hment- 
files/ hrhke nyaih rispo licyb riefw eb. pdf Accessed 16 Sep 2022.

 52. Mbate F, Nguni R, Njoroge B et.al. Optimizing data use for effective 
decision-making in managing Kenya’s health workforce. Technical Brief. 
2021. HRH Kenya Mechanism/IntraHealth International. https:// www. intra 
health. org/ sites/ ihweb/ files/ attac hment- files/ hrhke nyaih riste chbri efweb. 
pdf Accessed 16 Sep 2022.

 53. Thuku M, Kathambara M, Kiema J et al. Improving leadership, manage-
ment, and governance of the health workforce in Kenya’s devolved 
system. Technical Brief. 2021. HRH Kenya Mechanism/IntraHealth Inter-
national. https:// www. intra health. org/ sites/ ihweb/ files/ attac hment- files/ 
hrhke nyasp 2tech brief web. pdf. Accessed 16 Sep 2022.

 54. Riley PL, Vindigni SM, Arudo J, et al. Developing a nursing database sys-
tem in Kenya. Health Serv Res. 2007. https:// doi. org/ 10. 1111/j. 1475- 6773. 
2007. 00715.x.

 55. HRH2030. Optimizing health workforce information systems and data 
analytics to improve decision making in Indonesia. National Health 
Workforce Accounts Case Study Series. 2021. https:// hrh20 30pro gram. 
org/ wp- conte nt/ uploa ds/ 2021/ 02/ NHWA- Case- Study_ Indon esia_ Final_ 
Febru ary- 2021. pdf Accessed 16 Sep 2022.

 56. HRH2030. Human Resources for Health in 2030: Year 5 Annual Report 
(October 1, 2019-September 31, 2020). https:// pdf. usaid. gov/ pdf_ docs/ 
PA00X 7C4. pdf. Accessed 28 Jun 2022.

 57. HRH2030. Final Report: Human Resources for Health in 2030 in the Philip-
pines. 2020. https:// hrh20 30pro gram. org/ wp- conte nt/ uploa ds/ 2021/ 01/ 
USAIDs- HRH20 30- Phili ppines- Final- Report. pdf Accessed 28 Jun 2022.

 58. HRH2030. Philippines National Health Workforce Accounts Implementa-
tion Roadmap. https:// hrh20 30pro gram. org/ wp- conte nt/ uploa ds/ 2020/ 
08/ x10.1_ HRH20 30PH_ NHWA- Imple menta tion- Roadm ap. pdf Accessed 
28 Jun 2022.

 59. World Health Organization. Regional Office for the Western Pacific. 
Human resources for health country profiles: Philippines. 2013. https:// 
apps. who. int/ iris/ handle/ 10665/ 207680 Accessed 28 Jun 2022.

 60. Ministry of Health, Republic of Mozambique. National Human Resources 
Development Plan for Health 2015–2026. 2016.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.who.int/publications/i/item/9789240058712
https://www.who.int/publications/i/item/9789240058712
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://unstats.un.org/sdgs/report/2022/The-Sustainable-Development-Goals-Report-2022.pdf
https://unstats.un.org/sdgs/report/2022/The-Sustainable-Development-Goals-Report-2022.pdf
https://unstats.un.org/sdgs/report/2022/The-Sustainable-Development-Goals-Report-2022.pdf
https://applications.emro.who.int/docs/9789290224891-eng.pdf?ua=1
https://doi.org/10.1002/j.1681-4835.2015.tb00471.x
https://ebrary.net/99864/health/oman_shifa_electronic_health_record_system_simple_start_paradigm_model
https://ebrary.net/99864/health/oman_shifa_electronic_health_record_system_simple_start_paradigm_model
https://ebrary.net/99864/health/oman_shifa_electronic_health_record_system_simple_start_paradigm_model
https://www.moh.gov.om/en/web/directorate-general-of-planning/resources
https://www.moh.gov.om/en/web/directorate-general-of-planning/resources
https://www.omanobserver.om/42-govt-entities-sign-up_for_mawred/
https://www.omanobserver.om/42-govt-entities-sign-up_for_mawred/
https://doi.org/10.1186/s12960-020-00465-z
https://doi.org/10.1186/s12960-020-00465-z
https://www.intrahealth.org/sites/ihweb/files/attachment-files/hrhkenyahrhunitspolicybriefweb.pdf
https://www.intrahealth.org/sites/ihweb/files/attachment-files/hrhkenyahrhunitspolicybriefweb.pdf
https://www.intrahealth.org/sites/ihweb/files/attachment-files/hrhkenyaihrispolicybriefweb.pdf
https://www.intrahealth.org/sites/ihweb/files/attachment-files/hrhkenyaihrispolicybriefweb.pdf
https://www.intrahealth.org/sites/ihweb/files/attachment-files/hrhkenyaihristechbriefweb.pdf
https://www.intrahealth.org/sites/ihweb/files/attachment-files/hrhkenyaihristechbriefweb.pdf
https://www.intrahealth.org/sites/ihweb/files/attachment-files/hrhkenyaihristechbriefweb.pdf
https://www.intrahealth.org/sites/ihweb/files/attachment-files/hrhkenyasp2techbriefweb.pdf
https://www.intrahealth.org/sites/ihweb/files/attachment-files/hrhkenyasp2techbriefweb.pdf
https://doi.org/10.1111/j.1475-6773.2007.00715.x
https://doi.org/10.1111/j.1475-6773.2007.00715.x
https://hrh2030program.org/wp-content/uploads/2021/02/NHWA-Case-Study_Indonesia_Final_February-2021.pdf
https://hrh2030program.org/wp-content/uploads/2021/02/NHWA-Case-Study_Indonesia_Final_February-2021.pdf
https://hrh2030program.org/wp-content/uploads/2021/02/NHWA-Case-Study_Indonesia_Final_February-2021.pdf
https://pdf.usaid.gov/pdf_docs/PA00X7C4.pdf
https://pdf.usaid.gov/pdf_docs/PA00X7C4.pdf
https://hrh2030program.org/wp-content/uploads/2021/01/USAIDs-HRH2030-Philippines-Final-Report.pdf
https://hrh2030program.org/wp-content/uploads/2021/01/USAIDs-HRH2030-Philippines-Final-Report.pdf
https://hrh2030program.org/wp-content/uploads/2020/08/x10.1_HRH2030PH_NHWA-Implementation-Roadmap.pdf
https://hrh2030program.org/wp-content/uploads/2020/08/x10.1_HRH2030PH_NHWA-Implementation-Roadmap.pdf
https://apps.who.int/iris/handle/10665/207680
https://apps.who.int/iris/handle/10665/207680

	The transition of human resources for health information systems from the MDGs into the SDGs and the post-pandemic era: reviewing the evidence from 2000 to 2022
	Abstract 
	Background 
	Main text 
	Summary conclusion 

	Introduction
	Methods
	Step 1: Strengthening HRH data and information systems—a global mandate and strategic objective
	Step 2: Assembling the evidence
	Step 3: Constructing the pathways, phases, and alternatives in developing and strengthening HRHIS
	Precursors to HRHIS strategic investments (the formation phase, prior to 2005)
	Strategic investments to address the HIVAIDS epidemic support foundational tools aligning with other global health workforce tools (inception phase, 2005–2010)
	Data collected but not standardized nor strategically used; solutions emerge to align HRHIS data (evaluation phase, 2010–2015)
	The NHWA system strengthening approach to harness HRHIS development (alignment phase, 2016–2022)

	Step 4: Defining the criteria to compare and contrast the evidence—developing an HRHIS for the SDG era
	Projecting the principal outcomes through country experiences
	Oman
	Milestones to achieving a functioning HRHIS 

	Kenya
	Milestones to achieving a functioning HRHIS 

	Indonesia
	Milestones to achieving a functioning HRHIS 

	Philippines
	Milestones to achieving a functioning HRHIS 

	Mozambique
	Milestones to achieving a functioning HRHIS 


	Step 6: Confronting the trade-offs and lessons learned from country experiences
	Step 7: A synthesis of the evidence
	Limitations of this manuscript

	Step 8: Conclusions, major influences, and future outlook

	Acknowledgements
	References


