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Objective Global achievements in health may be limited by critical shortages of health-care workers. To help guide workforce policy,
we estimate the future demand for, need for and supply of physicians, by WHO region, to determine where likely shortages will occur
by 2015, the target date of the Millennium Development Goals.

Methods Using World Bank and WHO data on physicians per capita from 1980 to 2001 for 158 countries, we employ two modelling
approaches for estimating the future global requirement for physicians. A needs-based model determines the number of physicians
per capita required to achieve 80% coverage of live births by a skilled health-care attendant. In contrast, our economic model
identifies the number of physicians per capita that are likely to be demanded, given each country’s economic growth. These estimates
are compared to the future supply of physicians projected by extrapolating the historical rate of increase in physicians per capita for
each country.

Findings By 2015, the global supply of physicians appears to be in balance with projected economic demand. Because our measure
of need reflects the minimum level of workforce density required to provide a basic health service that is met in all but the least
developed countries, the needs-based estimates predict a global surplus of physicians. However, on a regional basis, both models
predict shortages for many countries in the WHO African Region in 2015, with some countries experiencing a needs-based shortage,
a demand-based shortage, or both.

Conclusion The type of policy intervention needed to alleviate projected shortages, such as increasing health-care training or
adopting measures to discourage migration, depends on the type of shortage projected.
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Introduction

The world health report 2006: working
together for health has brought renewed
attention to the global human resources
required to produce health.! It esti-
mated that 57 countries have an abso-
lute shortage of 2.3 million physicians,
nurses and midwives. These shortages
suggest that many countries have insuf-
ficient numbers of health professionals
to deliver essential health interventions,
such as skilled attendance at birth and
immunization programmes. However,
these estimates do not take into account
the ability of countries to recruit and re-
tain these workers, nor are they specific
enough to inform policy-makers about
how, and to what extent, health work-
force investment should be channelled
into training of different professions.
This paper focuses on physicians,
who serve a key role in health-care pro-

vision. Using the most updated infor-
mation on the supply of physicians over
a 20-year period, we project the size
of the future global need for, demand
for and supply of physicians to year
2015, the target date for the Millen-
nium Development Goals (MDGs).?
Needs-based estimates use an exog-
enous health benchmark to judge the
adequacy of the number of physi-
cians required to meet MDG targets.
Demand estimates are based on a coun-
try’s economic growth and the increase
in health-care spending that results
from it, which primarily goes towards
worker salaries. We then compare the
needs-based and demand-based esti-
mates to the projected supply of physi-
cians, extrapolated based on historical
trends. Our results point to dramatic
shortages of physicians in the WHO
African Region by 2015. We provide

estimates of shortages by country in
Africa and discuss their implications
for different workforce policy choices.

Methods

For illustrative purposes, we provide
a stylized version of the conceptual
framework we employed for forecast-
ing physician numbers in Fig. 1. First,
we project the supply in the per capita
number of physicians (S) based on his-
torical data on physician numbers for
each country; this serves as a baseline
against which different forecasts can be
evaluated. We employ two forecasting
methods. The forecast for the needs-
based estimate (V) is determined by
calculating the number of physicians
that would be required to reach 7he
world health report 2006 goal of having
80% of live births attended by a skilled
health worker.®> The second forecasting
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method reflects the demand for physi-
cians in each country as determined by
economic growth (D, and D,). With
these different estimates, shortages or
surpluses can be calculated. For exam-
ple, by year 8, about 3.5 physicians per
1000 population will be needed com-
pared to the projected supply of 3.0 per
1000, producing a 0.5 per 1000 short-
age. In comparison, 4.0 per 1000
will be demanded according to the
scenario represented by D, resulting
in a demand-based shortage of about
1.0 physicians per 1000. A different
scenario can arise if supply exceeds
demand, as represented by D,, result-
ing in a surplus. We can then multiply
this estimated shortage by projected
population numbers to calculate the
absolute deficit of the numbers of
physicians. In this illustrative case,
the needs-based shortage exceeds the
demand-based shortage. This frame-
work can be applied at the country,
regional and global levels of analyses,
depending on the level of aggregation of
physician numbers.

We now describe our estimation
procedures more formally. First, base-
line supply projections to the year
2015 were estimated using the histori-
cal growth rate of physician densities in
each country. The following regression
equation was run for each country for
time 7= {1980, ..., 2001}:

In(physicians per 1000 population,) =
Qy + O x year, + €,

where €, is the random disturbance
term, and o, and o, are unknown
parameters to be estimated from the
model. This exponential growth model
assumes that current trends in the growth
of physician numbers will continue as
they have historically for each country.
The needs-based approach is based
on an sin"'-log model that relates phy-
sician density with coverage of skilled
birth attendants, weighted by popula-
tion size. This model is used to identify
a level of physician density below which
virtually no country has achieved 80%
coverage. While physicians may not
necessarily be the same workers who
attend live births, we can determine the
overall required number of health-care
workers to achieve the goal and thus
gauge the subset number of physicians
needed to maintain the desired level
of service coverage. This approach as-
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Fig. 1. Conceptual forecasting framework
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sumes that skills mix in health service
delivery remains constant. The needs-
based model estimates the following
equation for all countries 7 at time #

sin™'(% coverage;,) = B + Pi x
In(physicians per 1000 population;,) +
pit Mt d;,

where p; and 1, reflect country and
time fixed effects, respectively, 9;,
is a random error term, and {3 and f,
are unknown parameters to be estimated
from the model. This threshold density
figure, along with population estimates
for future years, was subsequently used
to calculate the number of physicians
that would be needed in each country to
attain the MDG of 80% coverage of live
births. We opted for the sin™ transforma-
tion because it is more consistent with
statistical theory; the transformation of
the dependent variable, which is a pro-
portion, results in normally distributed
responses (asymptotically). The sin~!-log
model also achieved the highest R and
best goodness-of-fit to the data as mea-
sured by the deviance. This approach
is similar to that followed in 7he world
health report 2006.

The demand-based approach uti-
lizes gross national income (GNI) per
capita as the predictor of demand for
physicians per 1000 population, along
with country fixed effects to account
for unobservable heterogeneity across
countries, weighted by population size.
Previous research has shown that in-
dicators of gross domestic product or
national income are the best predic-
tors of health expenditures, of which,
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labour is the principle component.’”
This method has also been employed in
other forecasts of physician demand.'
This approach estimates the following
relationship for country 7 at time #

In(physicians per 1000 population;,) =
Yo + V1 x In(GNI per capita;,_s) + ¥, x

income level; + p; + C;,

where p; reflects a vector of country fixed
effects, ;, is the disturbance term, and y,
and y, are unknown parameters to be esti-
mated from the model. GNI per capita is
lagged 5 years to account for time required
for economic growth to affect health-
care spending and, in turn, influence
changes in the health-care system and the
workforce. Because GNI data were only
available until 2002 at the time of data
assembly, values for 2003-2010 were
predicted using the historical growth rate.
For each country at time 7, the growth rate
in GNI per capita was calculated as:

exp(A) -1
from the equation:

In(GNI per capita,) = Ag + Ay x

year, + V,

where v, is the disturbance term, and
A, and A, are unknown parameters to
be estimated from the model. Clas-
sification of countries by income level
(low, medium and high) from the
World Bank was included in the de-
mand equation as countries at differ-
ent levels of development may exhibit
stronger or weaker relationships be-
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tween economic growth and health-
care spending, depending on the com-
plexities of the health-care system and
structure of local markets.

Data

Data were compiled from several
sources. The World Bank Health, nu-
trition and population database con-
tains physician numbers from 1980 to
2001."" GNI per capita (adjusted for
purchasing power parity using the atlas
method) for 1975-2002 was obtained
from the World development indicators
database.”* Physician numbers were up-
dated with the most recent figures from
the World health statistics 2006 database
and from the OECD bealth data 2005
database for OECD countries.'*'* His-
toric and projected population num-
bers were obtained from the United
Nations Population Division.” We
employ physician density (per 1000
population) in our analyses to account for
differences in health-system size and
weight all regressions by population size.
Our benchmark indicator for need is
the number of live births attended by
a skilled health worker, also available
from World health statistics 2006. We
constructed a panel of 158 countries
from 1980 to 2001, grouped according
to WHO regional classifications (available
at: http://www.who.int/about/regions).
Data were missing for some coun-
tries, either due to unavailability or
differences in reporting practices. Miss-
ing data points occurring between two
data points were linearly interpolated;
those that were not bounded by two real
data points were not interpolated. For
figures on physicians per capita, miss-
ing data for up to 6 consecutive years
were interpolated as some countries
only reported periodically in the 22-year
span of our data compilation; interpo-
lated values comprise 35.6% of the 2819
data points for physician supply num-
bers used in this analysis. Because GNI
per capita data are more readily avail-
able, only 4.7% of the 4238 GNI per
capita data points used were interpo-
lated. This method of treating missing
data points raises concern over the
robustness of our estimation results.
To address this, we systematically drop
countries from our sample for which
the number of data points for physi-
cians per capita are fewer than six (24
countries), fewer than seven (41 countries),
and fewer than eight (63 countries). Esti-
mated coefficients from these subsamples
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Fig. 2. Physician distribution by burden of disease and health expenditure, by WHO

region, 2004
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may differ from the main sample due to
the fact that data reporting issues are more
frequently encountered for lower-income
countries. We carry out formal F tests of
our economic demand model on these
different subsamples in our robustness

checks.

Results
Current distribution

We first describe the current distribu-
tion of physicians by level of health
expenditures and burden of disease,
displayed in Fig. 2. The size of the
circle represents the proportion of
world health expenditures comprised
of the countries in a given region. In
2004, the WHO Americas Region reg-
istered the highest proportion of the
world’s health expenditures (over 50%),
but had just over 20% of the world’s
supply of physicians, and only 10% of
the global burden of disease. With a
similar level of burden of disease, the
WHO European Region has over 35%
of the world’s supply of physicians
along with about 32% of the world’s
health expenditures. In contrast, coun-
tries in the WHO South-East Asia
Region suffer the highest proportion
of the global burden of disease (29%)
with only 11% of the world’s supply
of physicians and just about 1% of
world health expenditures. Similarly,
the WHO African Region experiences
24% of the global burden of disease,
while having only 2% of the global
physician supply and spending that is

less than 1% of global expenditures.
Clearly, there is a dramatic imbalance
in the global distribution of physicians,
with countries in the WHO African
and South-East Asia Regions currently
facing the largest disparities.

Forecasting results

The results of our analysis of the future
global distribution of physicians are
shown in Table 1. If current trends
continue, we will have 12.7 million
physicians supplied by 2015 glob-
ally. Given the standard error of our
estimated growth rates of physicians for
each country, this supply number can
range from 11.4 million to 14.3 mil-
lion (95% confidence interval). Our
needs-based model projects the ratio
of physicians required to achieve 80%
coverage of live births by a skilled at-
tendant to be 0.55 per 1000 popula-
tion, ranging from 0.41 to 0.61 based
on a 95% confidence interval (regres-
sion results in Table 2 and Fig. 3, avail-
able at: http://www.who.int/bulletin/
volumes/86/7/07-046474/en/index.
html). Note that this criterion of need
reflects a relatively low level of health-
service provision that is already met in
many middle- and high-income coun-
tries. Consequently, this needs-based
approach estimates that the global re-
quired number of physicians to achieve
80% coverage is about 3.8 million,
ranging from 3.4 million to 4.2 million.
This implies that there will be many more
physicians in 2015 than are needed to
reach the benchmark outcome. However,
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Table 1. Projected supply of, need for and demand for physicians, by WHO region, 2015

WHO region Supply® Need" Demand*®
(1000s)° (1000s)° Surplus (+) or (1000s) Surplus (+) or
shortage (-)*° shortage (-)*'
African 255 422 -167 144 111
(208—-329) (877—-469) (=213 --122) (131-159) (96—124)
Americas 2773 538 2235 1885 888
(2 509-3 120) (481-599) (2174-2 293) (1 620-2 196) (578—1153)
Eastern Mediterranean 1077 308 769 520 557
(914-1297) (275-343) (734—-802) (442-612) (465—635)
European 3222 480 2742 2913 309
(30153 449) (429-534) (2687-2793) (2615-3 259) (—38-607)
South-East Asia 1067 987 80 910 157
(931-1 225) (882—1097) (—30—-186) (718—1155) (—87-350)
Western Pacific 4256 1016 3240 4432 -176
(3 8534 883) (907-1 130) (3126-3 348) (3107-6 347) (~2 092-1 148)
World 12 650 3752 8 898 10 804 1846

(11 430-14 303)

(3351-4171) (8 478-9 299

(8 633-13 728) (-=1078-4017)

@ Supply is projected based on the historical growth of physicians per capita in each country.
b Need is assessed based on reaching the goal of 80% of live births attended by a skilled health-care worker.
¢ Demand is projected based on economic growth (both historical and projected) of each country.

d Values in parentheses are 95% confidence intervals.

¢ Surplus (shortage) is calculated as mean projected supply minus estimated need. High and low estimates reflect the 95% confidence interval of the needs-based

estimated 80% coverage attainment level.

" Surplus (shortage) is calculated as mean projected supply minus estimated demand. High and low estimates reflect the 95% confidence interval of the demand-

based estimated coefficients.

the issue of equitable workforce distribu-
tion remains. Even though the global
supply of physicians exceeds that of the
“need”, the WHO African Region is
likely to experience a shortage of physi-
cians (about 167 000 in 2015) according
to the needs-based approach.

In contrast, based on projected GNI
growth, there will be a global demand for
about 10.8 million physicians by 2015
(regression results in Table 2). However,
when we account for the 95% confi-
dence interval, our demand-based global
estimates of the number of physicians
suggest a balance with the projected
supply of physicians in 2015. Further-
more, countries in the WHO African,
Americas and the Eastern Mediterranean
Regions will likely experience surpluses
of physicians of 111 000, 888 000 and
557 000 respectively in 2015. Such a
projected surplus in excess of projected
demand indicates that future economic
growth based on the historical growth
rate since 1975 may not sufficiently
increase health expenditures in these
areas to retain newly trained physicians.
This has important implications for
out-migration from shortage areas, as
physicians may be attracted to areas with

higher demand and higher salaries.

We further investigate whether
the inclusion of countries with more
missing data, and thus relatively more
interpolated observations, affects the
regression coeflicients. We systemati-
cally drop countries with fewer than six,
seven and eight actual data points from
our full sample and re-ran our demand
regression equation. In all cases, the co-
efficient for the elasticity of physicians
per capita with respect to lagged GNI
for the omitted category (high-income
countries) is significant, does not appre-
ciably vary across different subsamples
and is precisely estimated. However,
coeflicients on dummy variables for
middle- and low-income countries do
differ across subsamples, reflecting the
fact that missing data are more likely to
occur for these countries. Nevertheless,
all coeflicients on these dummy vari-
ables are negative and significant, con-
sistently indicating that the elasticity
of physicians per capita is less sensitive
to GNI per capita in middle- and low-
income countries than it is in higher-
income countries. Results of F tests
comparing the full-sample specifica-
tion to each of the restricted subsamples
fail to reject the null hypothesis of no
difference.
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Table 3 compares the number of
countries that are projected to experi-
ence shortages in 2015 from the needs-
and demand-based models. We define
a country as having a shortage if the
projected supply of physicians meets
less than 80% of the projected demand
or need. Overall, we find that 45 coun-
tries will have a shortage in 2015 ac-
cording to the needs-based approach,
the overwhelming majority of which
are located in the WHO African Re-
gion. According to the demand-based
model, 37 countries are likely to expe-
rience a shortage in 2015; 15 of these
countries are located in the WHO
African Region, 10 in the WHO Eastern
Mediterranean Region, and 7 in the
WHO Western Pacific Region. These
results for the world are graphically
displayed in Fig. 4. Countries that are
projected to experience demand-based
shortages are also countries that will
likely experience strong economic
growth in the near future. For ex-
ample, the demand for physicians will
increase dramatically in China if the
rapid economic growth experienced
in recent history continues into the
near future. Other countries, such as
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Indonesia, are projected to experience
a needs-based shortage only, suggesting
that even though their economies may
grow strongly enough to support the
supply of physicians, the overall work-
force number will not be adequate to
meet the needs-based benchmark of
80% of live births covered by a skilled
attendant.

Results for Africa
In the WHO African Region, some

countries will have both a needs-based
and demand-based shortage. This in-
dicates that, even though there is a
critical need for more physicians, and
projected economic growth will de-
mand a larger physician workforce, the
projected supply of physicians will not
increase sufliciently by 2015 to achieve
balance. These countries do not have
the required capacity to train the num-
bers that will be demanded by 2015,
and will likely need to depend on newly
recruited workers from abroad, possibly
from neighbouring countries with poor
economic performance. Table 4 (avail-
able at: http://www.who.int/bulletin/
volumes/86/7/07-046474/en/index.
html) displays the projected need for,
demand for and supply of physicians in
the year 2015 for all African countries
included in our analysis. For example,

Richard Scheffler et al.

Table 3. Number of countries with physician shortages® in 2015

WHO region Needs-based model Demand-based model
African 32 15
Americas 1 3
Eastern Mediterranean 3 2
European 0 10
South-East Asia 3 0
Western Pacific 6 7
World 45 37

2 Shortage is defined as having a projected supply of physicians that meets less than 80% of the forecasted

demand or need, calculated at estimated means.

Kenya will need 24 000 physicians on
average in 2015 (a shortage of about
18 000 physicians) and the economy
will be strong enough to demand 7600
physicians on average, but the supply
in Kenya is only projected to reach an
average of 6100 physicians. Algeria,
on the other hand, will have an ample
supply of 97 000 physicians, a surplus
of almost 77 000 physicians beyond
what is needed and a surplus of 67 000
physicians beyond what will be de-
manded. In Ethiopia, we see another
scenario where 53 000 physicians will
be needed by 2015, but the economy
will only demand about 3000 physi-
cians, even though the supply of physi-
cians is projected to reach about 5000.

These scenarios suggest that future
migration of physicians could take an
increasingly regional dimension.

Discussion

Our projections suggest that, by the
year 2015, the global supply of physi-
cians will be roughly in balance with
demand, while a significant surplus
will arise according to the needs-based
model. However, regional trends show
that distributional problems will likely
persist. More than any other region
of the world, Africa will likely experi-
ence most of the physician shortages in
2015. Given the disproportionate bur-
den of disease in this region, policies

Fig. 4. Physician shortages in 2015 based on demand and need models
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for increasing the supply of physicians
are urgently needed to stem projected
shortages. According to our needs-
based target of 80% coverage of live
births by a skilled attendant, a 65%
increase in the physician supply in
the WHO African Region will be re-
quired compared to an increase of 44%
of physicians to equilibrate demand
with supply. These enormous increases
will require significant increases in
health-care spending and active policy
intervention.

Policy implications
The type of policy intervention pur-
sued will depend on the type of short-
age likely to be experienced. Given the
difficulty of redistributing physicians
across country borders, countries that
may face only a needs-based shortage
may want to consider expanding medi-
cal training programmes. For countries
that face a demand-based shortage
only, out-migration may be a particular
concern, suggesting policies geared
towards retention. Countries that face
both demand-based and needs-based
shortages may prefer a mixture of train-
ing and recruitment policies. Govern-
ment and donor organizations should
consider increasing financial support of
health-care workers as a means of im-
proving recruitment and retention.
The exact nature and extent of any
policy intervention adopted will de-
pend crucially on the characteristics
of each country’s health-care system
and institutions. While this analysis
provides a direction for where policies
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should be targeted, such cross-country
comparisons cannot fully account for
these complexities as well as other
aspects of distribution (e.g. physician
specialty, race/ethnicity), practice styles
(e.g. work hours) and trends in the de-
mographic characteristics of the work-
force supply (e.g. ageing, gender mix),
which have also been found to have
important effects on health-care ser-
vice delivery and access.!'® Moreover,
health-worker mix is another critical
factor in health-services production;
further work is required in the area
of predicting the future numbers of
nurses, midwives and other ancillary
health-care workers who will be needed
and demanded. As the WHO report
shows, nurses and other health work-
ers can help to make the clinical work
more productive, particularly in certain
patient-care services where there are
skill overlaps.'” The use of telemedicine
may also have merit as a cost-effective
workforce model.?*?! Limited resources
clearly point to merits of these ap-
proaches.

Limitations and future directions

While we have sought to provide some
indication of the numbers of physi-
cians that will likely be required in
the future, some caution is warranted
in interpreting these figures. First, our
criterion of need only reflects one aspect
of health-care delivery; thus different
numbers of physicians will be required
to meet alternative normative criteria
for health services. Second, our projec-
tions of demand and supply both rely

on trends in either economic growth or
physicians per capita, each of which are
continually being affected by policy in-
tervention. Comparable cross-country
data along these dimensions are cur-
rently unavailable and consequently
cannot be fully accounted for in this
type of forecasting. Moreover, projec-
tions of demand will also likely be
affected by other factors other than
economic growth, suggesting direc-
tions for further work in refining such
demand models. Given these limita-
tions, we nevertheless believe that this
exercise has been useful and informa-
tive for providing an overall sense of
where physician workforce policies
should be undertaken. M
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Résumeé

Prévoir la pénurie mondiale de médecins : une démarche économique fondée sur les besoins

Objectif Les réussites sanitaires dans le monde peuvent se heurter
a des pénuries critiques de personnel de santé. Pour guider
les politiques en matiére de main d’oeuvre, nous avons estimé
la demande future, les besoins et la disponibilité en médecins par
région de I'OMS afin de déterminer les endroits qui souffriront
probablement d’une pénurie de personnel d’ici 2015, date
fixée pour la réalisation des objectifs du Millénaire pour le
développement.

Méthodes En utilisant des données de la Banque mondiale et de
I'OMS sur le nombre de médecins par habitant de 1980 a 2001 dans
158 pays, nous avons appliqué deux démarches par modélisation
pour estimer les besoins futurs en médecins dans le monde. Un
modele axé sur les besoins indique le nombre de médecins par
habitant nécessaire pour que 80 % des naissances vivantes soient
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assistées par du personnel de santé qualifié. Par ailleurs, notre
modele économique détermine le nombre de médecins par habitant
qui correspondra probablement a la demande, compte tenu de
la croissance économique, pour chaque pays. Ces estimations
sont comparées a I'offre future de médecins, projection obtenue
par extrapolation du taux historique d’augmentation du nombre
de médecins par habitant dans chaque pays.

Résultats D’ici 2015, il semble qu’a I'échelle mondiale, I'offre
de médecins parvienne a équilibrer la demande économique
projetée. Notre mesure des besoins reflétant la densité minimale
de personnel de santé nécessaire pour assurer les services de
santé de base, densité atteinte dans tous les pays sauf les moins
développés, les estimations fondées sur les besoins prédisent un
surplus mondial de médecins. Néanmoins, au niveau régional, les
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deux modeles prédisent des pénuries pour de nombreux pays de
la Région africaine de 'OMS d’ici 2015, certains pays subissant
une pénurie par rapport aux besoins, d’autres par rapport a la
demande, voire les deux.

Richard Scheffler et al.

Conclusion La nature des interventions politiques nécessaires
pour atténuer les pénuries projetées, par exemple la formation
d’un plus grand nombre de personnes ou I'adoption de mesures
pour décourager I'émigration, dépend du type de pénurie prévu.

Resumen

Prevision de la escasez mundial de médicos mediante un modelo economico y basado en las necesidades

Objetivo Los logros mundiales en materia de salud pueden verse
limitados por situaciones criticas de escasez de trabajadores
sanitarios. Como orientacion para la formulacion de politicas
referentes a la fuerza laboral, estimamos la demanda, las
necesidades y la oferta futuras de médicos por regiones de la
OMS a fin de determinar donde es probable que se produzcan
situaciones de escasez en 2015, fecha clave de los Objetivos de
Desarrollo del Milenio.

Métodos Utilizando datos del Banco Mundial y de la OMS
sobre los médicos por habitante entre 1980 y 2001 en 158
paises, aplicamos dos tipos de modelizacion para estimar las
necesidades mundiales de médicos en el futuro. Un modelo
basado en las necesidades determina el nimero de médicos
por habitante necesarios para lograr una cobertura del 80% de
los nacidos vivos atendidos por parteras cualificadas. Nuestro
modelo economico, en cambio, determina la demanda probable
de médicos por habitante, teniendo en cuenta el crecimiento
econdmico de cada pais. Esas estimaciones se comparan con

la oferta futura de médicos prevista extrapolando la tendencia
historica de aumento del nimero de médicos por habitante para
cada pais.

Resultados Para 2015, la oferta mundial de médicos parece
estar en consonancia con la demanda economica prevista. Como
nuestra medida de la necesidad refleja la densidad minima de
trabajadores requerida para dispensar un servicio basico de
salud que solo los paises menos adelantados no consiguen
proporcionar, las estimaciones basadas en las necesidades
permiten pronosticar un excedente mundial de médicos. Sin
embargo, a nivel regional, los dos modelos prevén escaseces
en muchos paises de la Region de Africa de la OMS en 2015, y
algunos paises podrian sufrir una escasez segun las necesidades,
una escasez segun la demanda, 0 ambas cosas.

Conclusion El tipo de intervencién normativa necesaria para
mitigar esas escaseces, Como una creciente formacion sanitaria o
la adopcion de medidas para desincentivar la migracion, depende
del tipo de escasez prevista.
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Table 2. Ordinary least squares regression results of needs-based and demand-based models®

Needs-based model: Demand-based model:

% live births attended by a skilled physician® logged physicians per 1000

Estimated coefficient  Robust standard error Estimated coefficient  Robust standard error
Logged physicians per 1000 0.204° 0.010
Logged GNP per capita (—5) 0.237°¢ 0.074
Middle-income country —0.568° 0.128
Low-income country —1.565° 0.182
Country fixed effects Yes Yes
N 409 2513
R2 0.974
Wald-stat (P> x?2) 446.52 0.000
F-stat (P-value) 74.15 0.000

GNP, gross national product.

@ Full sample n =158 countries. Standard errors are clustered at the country level. Regressions are weighted by population size.

b Sin~" transformation applied.

¢ Significant at 1% level.

Data source: World development indicators database,” World health statistics 2006,'® Health nutrition population statistics, OECD health data 2005,"* 2004 revision
population database."

Fig. 3. Needs-based estimate of the number of physicians per capita required to
achieve 80% coverage of live births by a skilled attendant

100 o i om o g0 ° P
o oo .'.“"‘.. . “..f..\ﬁ'b.e..
® og © ° t‘ o
o o ® ° °
80 ' .
o 00+ °
g |’
: o °
o 40—? °
e . o
9 P
'S °
209, ’ .
£ .
o O
& 049 o (061)
0 Lower bound: : i Upper bound
T
0 1

Density (physicians per 1000 population)

Bulletin of the World Health Organization | July 2008, 86 (7) A



Research

Forecasting the global shortage of physicians

Richard Scheffler et al.

Table 4. Projected supply of, need for and demand for physicians in 2015 for countries in the WHO African Region

Country Supply Needs-based model Demand-based model
(count) (count) Surplus (+) or (count) Surplus (+) or
shortage (-)* shortage (-)"

Algeria 97 739 20 896 76 843 30682 67 057
Angola 2593 11 493 -8 900 1309 1284
Benin 490 6 154 -5 665 905 —415
Botswana 975 927 48 521 454
Burkina Faso 1197 9699 -8 503 679 517
Burundi 449 5825 5376 628 =179
Cameroon 822 10 447 -9625 1539 —717
Cape Verde 105 345 —240 242 —137
Central African Republic 201 2 550 —2 349 210 -10
Comoros 322 559 —237 142 180
Congo 3115 2985 130 1511 1605
Cote d'lvoire 2975 11 825 -8 850 1988 987
Equatorial Guinea 86 344 —258 296 -209
Ethiopia 4916 53 306 —48 390 2 967 1949
Gabon 188 881 -692 647 —459
Gambia 23 1036 -1014 76 —54
Ghana 3414 14 574 —-11159 2097 1317
Guinea 1552 6524 -4972 1703 —151
Guinea-Bissau 504 1170 —666 393 111
Kenya 6105 24 248 -18 143 7602 —1497
Lesotho 51 957 —-906 118 —-67
Madagascar 2376 13 065 —-10 690 2916 —540
Malawi 644 8778 -8134 413 231
Mali 890 9927 -9 037 1038 —148
Mauritania 599 2188 -1 589 392 207
Mauritius 2612 737 1875 1572 1040
Mozambique 277 12 901 —-12 624 683 —407
Namibia 2623 1233 1389 756 1867
Niger 802 10 580 -9778 507 295
Nigeria 72123 88 298 -16 176 36580 35543
Rwanda 395 6179 -5784 656 —261
Senegal 1819 7977 -6 158 1396 423
Sierra Leone 759 3784 -3 025 424 335
South Africa 35882 26 282 9599 33543 2338
Swaziland 537 544 -8 168 369
Togo 433 4305 -3873 720 —288
Uganda 2282 22 999 -20717 2315 -33
Zambia 433 7594 -7162 1518 —-1086
Zimbabwe 1659 7574 -5915 2363 —705

@ Surplus (shortage) is calculated as supply minus need at means of predicted values.
® Surplus (shortage) is calculated as supply minus demand at means of predicted values.
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