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ABSTRACT

Objective Our primary objective was to examine the
global paediatric workforce and to better understand
geographic differences in the number of paediatricians
globally. Secondary objectives were to describe paediatric
workforce expectations, who provides children with
preventative care and when children transition out of
paediatric care.

Design Survey of identified paediatric leaders in each
country.

Setting Paediatric association leaders worldwide.
Main outcome measures Paediatrician numbers,
provision of primary care for children, age of transition to
adult care.

Results Responses were obtained from 121 countries
(73% of countries approached). The number of
paediatricians per 100000 children ranged from a median
of 0.5 (IQR 0.3-1.4) in low-income countries to 72 (IQR
4-118) in high-income countries. Africa and South-East
Asia reported the lowest paediatrician density (median
of 0.8 paediatricians per 100000 children, IQR 0.4-2.6
and median of 4, IQR 3-9, respectively) and fewest
paediatricians entering the workforce. 82% of countries
reported transition to adult care by age 18% and 39% by
age 15. Most countries (91%) but only 64% of low-income
countries reported provision of paediatric preventative
care (p<0.001, Cochran-Armitage trend test). Systems
of primary care provision varied widely. A majority of
countries (63%) anticipated increases in their paediatric
workforce in the next decade.

Conclusions Paediatrician density mirrors known
inequities in health provider distribution. Fewer
paediatricians are entering the workforce in areas with
already low paediatrician density, which may exacerbate
disparities in child health outcomes. In some regions,
children transition to adult care during adolescence,

with implications for healthcare training and delivery.
Paediatrician roles are heterogeneous worldwide, and
country-specific strategies should be used to address
inequity in child health provision.

INTRODUCTION

The discrepancy between the global burden
of disease and the distribution of health
professionals has been well-described.'™
Areas with the highest disease burden have
the lowest percentage of health professionals,

What is already known on this topic?

» Significant discrepancy between burden of disease
and distribution of health professionals has been
documented.

» Various structures are in place for paediatric care
across the globe.

» The global distribution of paediatricians, their role in
providing care to children and the structure for child
health systems in various countries are not known.

What this study hopes to add?

» There are inequities in both paediatrician distribu-
tion and numbers of new paediatricians entering the
workforce in areas with high child mortality.

» Most countries provide some regular primary care
for children, but the systems to provide that care are
highly variable.

» In many areas, children transition from paediat-
ric care in early adolescence, with implications for
training and care delivery.

exacerbating the impact of the health work-
force deficit. The WHO has identified an
index of 4.45 health workers (physicians,
nurses and midwives) per 1000 population
necessary to meet the Sustainable Develop-
ment Goals (SDGs) by 2030.° Countries are
called on to set specific targets for numbers
of health workers including physicians and
health specialists depending on their needs
and health services structure.

Child health was a focal point in the Millen-
nium Development Goals and continues to
be important in the SDGs. Epidemiological
shifts towards non-communicable diseases,
a renewed focus on optimising child devel-
opment, the unique health needs of adoles-
cents and emphasis on reducing morbidity
not just mortality, all require renewed delib-
eration about how healthcare for children is
delivered and advanced.'”"* Differing health
system designs lead to wide variability in the
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roles that paediatricians and other child health providers
fill in supporting the health of a country’s children.
Understanding those roles is vital to providing equitable
and quality healthcare and to developing appropriate
training competencies for all child health professionals.

Some regional efforts have been undertaken to under-
stand where paediatricians are working and what roles
they play, but the paediatric workforce worldwide has not
been previously described.’ > Similarly, while health
systems have been described on country and sometimes
regional levels, a global understanding of healthcare
systems for children and their variation can provide valu-
able information for potential reforms at country level.

The goal of this study was to examine the global status
of the paediatric workforce and to better understand
geographic differences in the types of work that paedi-
atricians undertake in the provision of child healthcare.
Our objectives were to identify the number of paedia-
tricians globally, examine paediatric workforce expec-
tations, understand who provides children with regular
promotive and preventative care and to learn when chil-
dren transition out of paediatric care to adult care.

METHODS

Survey development

An online survey was developed using REDCap, an elec-
tronic survey tool.'"” The survey queried the number of
paediatricians per country, expected workforce changes,
primary care provision for children and age of transition
to adult care (online supplementary file 1). Faculty at
Boston Children’s Hospital initially piloted the survey
with cognitive interviewing to improve question clarity.
The refined survey was further piloted and edited with
paediatric leaders within the Global Paediatric Education
Consortium representing Europe, Asia, Africa and the
Middle East.'” As the internationally agreed on languages
for communication between paediatric societies in the
International Paediatric Association (IPA) are English,
French and Spanish, the final survey was translated into
French and Spanish by DR Interpreting, Inc. Translated
surveys were sent to native French and Spanish speakers
to confirm accuracy of the translation.

Patient and public involvement
Patients and the public were not directly involved in the
design of this study.

Study sample

The survey was distributed to identified paediatric
leaders with a goal of attaining one response per country
or economy. Countries and economies for inclusion
were defined as the 193 UN member countries plus the
5 World Bank Economies (Hong Kong, Macau, Pales-
tine, Puerto Rico and Taiwan) with populations of over
500000 people, for a total of 198 countries and econo-
mies. The survey was initially distributed in May 2015 via
email to the lead delegates from the 121 countries with

active membership in the IPA at that time. Regional and
subspecialty societies that did not function at the country
level were excluded. The survey was sent to non-respond-
ents each week for three consecutive weeks. In a second
phase, contact was made with paediatric leaders within
the non-responding countries as well as an additional 45
countries in which paediatric leadership was identified
through contacts known to the author group, networks
from the Global Paediatric Education Consortium,
International Paediatric Academic Leaders Association,
Harvard University, the American Academy of Paediat-
rics Section of International Child Health or through
contacts with country Ministries of Health. Paediatric
leaders from non-responding countries who were in
attendance at the International Paediatric Congress in
August 2016 were also identified and approached.

A majority of countries (73) had a single response. Of
those countries with duplicate responses to the survey, 30
had only one complete response and 17 required further
review by the authors (BH and CR). Of those, seven coun-
tries had identical duplicate responses or the response
that was most complete was selected. Ten countries were
contacted to clarify duplicate responses and nine clari-
fied. One country had two responses with some variation,
and the respondents could not be reached for clarifica-
tion; for that country, the response from the president of
the country's paediatric association was used.

Country statistics for populations under age 18 were
obtained from publicly available Unicef country statis-
tics.'® Income and gross domestic product (GDP) classifi-
cations were based on 2016 World Bank groupings.

Statistical analysis
Paediatric workforce characteristics were described
using frequencies, medians and IQRs where appropriate.
Comparisons between regions were calculated using
Kruskal-Wallis tests and Fisher’s exact tests, while compar-
isons between GDP categories were calculated using
Cuzick’s non-parametric tests for trend and Cochran-
Armitage trend tests. Data were analysed using Stata
(Stata 2015. Stata Statistical Software: Release 14. College
Station, Texas, USA).

The study protocol was reviewed by the Institutional
Review Board at Boston Children’s Hospital and deemed
not human subjects research.

RESULTS
Responses were received from 95 (79%) of the 121 coun-
tries with TPA membership and 121 (73%) of the 166
total countries and economies for which a contact was
identified (online supplementary file 2). In total, this
represented 61% of the global 198 countries and econo-
mies. Eight countries responded in French, 10 in Spanish
and the remainder in English.

There were 32 countries for whom no contact was
identified and therefore no survey sent and 45 countries
that did not respond to the survey (table 1). No contact
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Table 1 Characteristics of responder, non-responder and no contact identified groups

Responder Non-responder No contact identified P value
Countries, no. (%) 121 (61) 45 (23) 32 (16)
GDP classificationt 0.18*
Low income, no. (%) 14 (12) 12 (27) 5 (16)
Lower middle income, no. (%) 30 (25) 12 (27) 8 (25)
Upper middle income, no. (%) 34 (28) 12 (27) 12 (38)
High income, no. (%) 43 (36) 9 (20) 7 (22)
Regiont 0.002*
Africa, no. (%) 23 (19) 17 (38) 7 (21)
South-East Asia, no. (%) 8 (7) 1) 1)
South and Central America, no. 19 (16) 8 (18) 5(16)
(%)
Western Pacific, no. (%) 12 (10) 4 (9) 13 (41)
Eastern Mediterranean, no. (%) 15 (12) 6 (13) 0
North America, no. (%) 3(2) 1) 0
Europe, no. (%) 41 (34) 8 (18) 6 (19)
Country population,§ median in 10824 (4503-43417) 7237 (2175-17 468) 274 (98-1208) <0.001**
thousands (IQR)
Country population<18years, | 3744 (1081-14144) 3248 (798-9500) 113 (27-581) 0.08**
median in thousands (IQR)
Number of physicians per 100000 158 (43-290) 62 (8-241) 46 (19-147) 0.002**

population, Tt median (IQR)

*P values were calculated using Fisher’s exact tests for categorical variables.
“*P values were calculated using Kruskal-Wallis tests for continuous variables (based on X2 statistics with 2 df).
TWorld Bank list of economies (2017) (internet). World Bank. Available from: http://databank.worldbank.org/data/download/site-content/

CLASS .xls.

FRegion classification based on ‘WHO regional offices’. WHO, 2017, www.who.int/about/regions/en/.
§Population, total (18 September 2017). Retrieved 9 October 2017, from https://data.worldbank.org/indicator/SP.POP.TOTL.
{The State of the World's Children 2016 Statistical Tables (27 June 2016). Retrieved 31 October 2017, from https://data.unicef.org/

resources/state-worlds-children-2016-statistical-tables/.

1t1The 2016 update, Global Health Workforce Statistics, WHO, Geneva (http://www.who.int/hrh/statistics/hwfstats/).

GDP, gross domestic product.

identified and non-responder countries did not vary
significantly from responder countries by GDP (p=0.18,
Fisher’s exact test), but did vary by region (p=0.002, Fish-
er’s exact test), with more no contact identified countries
located in the Western Pacific and more non-responders
in Africa. Countries with no contact identified had
significantly smaller populations than those targeted,
with a median population of 274000 as compared with a
median population of 10million in responder countries
(p<0.001, Kruskal-Wallis test).

The number of paediatricians reported was normalised
against the population of children under 18 years old
in each country to obtain a paediatrician density ratio
(figure 1). Paediatrician density varied significantly by
GDP, ranging from a median of 0.5 paediatricians per
100000 children in low-income countries to a median
of 72 paediatricians per 100000 children in high-in-
come countries (p<0.001, non-parametric trend test,
table 2). In addition, significant variability was seen by
region (p<0.001, Kruskal-Wallis test, table 3). The lowest
density was seen in Africa (median of 0.8 paediatricians

per 100000 children, IQR 0.4-2.6) and South-East Asia
(median of 4 paediatricians per 100000 children, IQR
3-9) as compared with a global median of 32 paedia-
tricians per 100000 children (IQR 5-74 and 59 and 87
per 100000 children (IQR 38 109, and 49-135) in North
America and Europe, respectively.

The number of new paediatricians entering the work-
force also varied by GDP classification (p=0.01, non-para-
metric trend test) and by region (p<0.001, Kruskal-Wallis
test). In low-income countries, the paediatric workforce
gained a median of 10 new paediatricians per year or
0.08 per 100000 children, while in high-income coun-
tries, the median was 60 new paediatricians per year or 3
per 100000 children (table 2). In Africa, countries antici-
pated a median of 5 new paediatricians (0.08 per 100000
children) per year as compared with a global median of
30 (1.44 paediatricians per 100000 children) (table 3).

Age of transition out of paediatric care did not vary by
GDP (table 2) but did vary by region (p<0.001, Fisher’s
exact test, table 3). Notably, in South-East Asia, Africa
and the Eastern Mediterranean, over 65% of countries
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Number of pediatricians per
100,000 children <18 years old*

l:l No data available

*Data Source: UNICEF Country Statistics
Figure 1

reported that children transitioned from paediatric
care by age 15 years, whereas less than 45% of coun-
tries reported transition by age 15 in South and Central
America and less than 15% in Europe, North America
and the Western Pacific.

Most countries (91%) responded affirmatively when
asked ‘do children in your country rveceive regular preven-
tative and promotive care throughout childhood (well-child
checks, growth monitoring, nutrition assessment, parenting
advice, anticipatory guidance, immunization) by either a
physician or non-physician health care provider?” This rate
was considerably lower in low-income countries, where
only 64% of countries reported regular primary care
(p<0.001, Cochran-Armitage trend test, table 2). The
type of provider seen for primary paediatric care varied
(figure 2). Worldwide, children see non-physicians as
the primary care provider a median of 28% of the time
(table 2, table 3, IQR 9%-59%). If children saw a physi-
cian, that person was a paediatrician (rather than general
physician, family physician or medical officer), a median
of 33% of the time.

DISCUSSION

This international survey of paediatricians is the first, to
our knowledge, to report data on paediatrician density
and the roles that paediatricians play in provision of
care for children on a global scale. This study identified
wide variability in paediatrician density, consistent with

Created with mapchart.net ©

Pediatrician density per 100 000 children <18 years old*.

health workforce findings of physicians as a whole.” ® 'Y

Areas with the highest burden of paediatric mortality and
morbidity had the lowest paediatrician density and paedi-
atricians are joining the workforce at lower rates in those
same regions, which may exacerbate inequities in child
health. One reason for this inequity may be the existence
of a training capacity gap, with fewer avenues to train
paediatricians or fewer opportunities for employment in
areas with an already low workforce. Some high-income
countries have already undertaken more detailed anal-
ysis of their paediatric workforce and used this to inform
investment and education policy."*****

Another explanation could be the impact of internal or
external migration on access to paediatric care. Both have
multiple drivers, including job satisfaction, healthy work
environment, adequate supplies, feeling of support and
appropriate recognition.” * ** Within countries, there is
often a significant misdistribution of healthcare profes-
sionals towards large, wealthy urban areas.' 2% %" More
detailed data on intranational distribution of paediatri-
cians would be valuable in understanding and seeking
to address these disparities of access. Migration between
countries has also been well documented.' * ®** While
there are no clear data on the impact of this ‘brain drain’
in paediatrics, in both the USA and UK, it is estimated
that one-third of the paediatrician workforce are inter-
national medical graduates.”* Specific efforts to reverse
these trends include a focus on providing access to
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medical training to students from low-resource settings,
as exemplified by the Latin American School of Medicine
(ELAM) in Cuba, and efforts to develop paediatric resi-
dency programmes in low-income and middle-income
countries.”*" Additional efforts to improve salaries, work
environments and career opportunities may also be effec-
tive means of decreasing external migration and encour-
aging a trend towards a more equitable distribution of
paediatricians globally.”*™*

This study identified that many children transition
from paediatric care to adult care by age 15, relatively
early in adolescence. Age of transition varied by region
but not by country income, suggesting that it may be
more associated with cultural or professional norms
around transition to adulthood rather than workforce
planning. Improved understanding of the systems of
care for adolescents is critical among UN, WHO and
Lancet Commission calls for increased focus, expertise
and research on adolescent-specific care.'”" With early
transition to adult care, advancing the adolescent health
agenda may require a defined framework for adolescent
services and multisectoral approach that engages youth
within their communities.

Our study demonstrated that while most countries
offered some form of broadly defined preventive care
to children, this primary care role is often filled by

non-physicians or generalists. In both high-income and
low-income countries, task shifting and task sharing
have been important and often successful methods for
improving access to care and addressing health costs while
retaining quality of care.”™ Most countries continue to
explore the appropriate skills mix for providing care,
particularly in community settings. Optimising this skills
mix will require interprofessional collaboration and
training to promote successful multidisciplinary primary
care. System planning needs to account for and support
the primary role of family and the informal care struc-
tures that may exist in communities. A thoughtful coun-
try-level approach is required to balance development
of preventive and community interventions, alongside
secondary and tertiary level services with appropriate
referral structures.

Workforce studies, including this one, may not capture
all of the specific roles that health professionals play,
including leadership in healthcare systems, policy and
government; educators and researchers in universities
and community advocates. A robust national workforce
strategy needs to account for these roles, and coun-
try-level human resources for health planning should
establish a target density for the paediatrician workforce
in relation to their expected roles within the system. For
example, the role of a paediatrician in even high density,

Harper BD, et al. BMJ Paediatrics Open 2019;3:e000397. doi:10.1136/bmjpo-2018-000397 7



high-income countries such as the USA, UK and Australia
is by design quite different, with paediatricians providing
primary care in the former, and secondary and tertiary
care in the latter. Clear understanding and designation of
tasks such as provision of primary care and age of transi-
tion to adult care would need to be considered in order to
appropriately define paediatric workforce requirements.
Analysis of skills mix needs should also incorporate antic-
ipated epidemiological changes including a reduction
in infectious causes of under-5 mortality, an increase in
the proportion of neonatal mortality and a shift towards
chronic diseases in children.”” * As countries work to
scale-up their healthcare workforce, these baseline data
can help inform development strategies.*' **

This study has several limitations. We found no vali-
dated tool that would appropriately meet our study objec-
tive, therefore developed the survey de novo. Despite
piloting the survey among multiple countries, cultures
and languages, it is possible that some terms, while
commonly used, may have been interpreted differently
in different settings, particularly among respondents for
whom French, English or Spanish was not their native
language. All data were collected as survey responses,
usually from a single representative in each country. While
we targeted experts at the national paediatric association
level who would have knowledge of the state of paediat-
rics and child health in that nation, responses could vary
among individuals particularly for more subjective ques-
tions. While we achieved a high level of response globally,
there were regional gaps, with particular low responses
from West Africa and the Western Pacific. Countries
with low physician density and population were similarly
under-represented in this sample. These challenges may
have been due to language or internet access difficulties,
absence of or less active national paediatric organisation
or simply limited paediatric presence in those countries.
This study was focused on paediatricians, a small compo-
nent in any country of the human workforce related to
child health and health systems. However, paediatricians
are important resources for countries, with substantial
understanding of child health needs who can also help
support country development of child health services
and provide guidance for the continuum of care for chil-
dren and families.

CONCLUSION

As the global community seeks universal health coverage
and works to address the known shortage in healthcare
workers, care should be taken to meet the health work-
force needs of the world’s children and adolescents.
Clarification of paediatrician roles and accompanying
skill mix is important in developing health workforce
capacity to meet those needs. This study described the
state of the paediatric workforce worldwide with notable
variability in paediatrician density and roles in different
countries. A training capacity gap in countries with high
disease burdens may exacerbate the problem of a small

workforce relative to healthcare needs. These findings
highlight the need for country specific child health work-
force strategies, assisted by the development of standard-
ised tools to monitor healthcare capacity and outcomes
as countries focus on meeting the SDGs for child health.
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