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The World Health Organization’s
(WHO) 2009 report Towards universal
access: scaling up priority HIV/AIDS in-
terventions in the health sector documents
a remarkable increase in the number of
people receiving antiretroviral treatment
(ART) worldwide — from 3 million in
2007 to 4 million in 2008 — creatinghope
that, with sustained energy, universal
ART coverage might be achievable." At
the same time, the report emphasizes
many challenges in delivering ART on
such a massive scale. One challenge — the
number and types of human resources
that will be required in the future to
achieve universal coverage — deserves
attention from a new perspective. But
before we think about the future, we must
first try to understand the past.

There are four possibilities for how
pastincreases in ART coverage could have
been achieved: (i) increased inflow of hu-
man resources for health into a country’s
health system, (ii) decreased outflow
of human resources, (iii) task-shifting
from highly-skilled to less-skilled health
workers, or (iv) internal shifting of human
resources from the general health systems
to ART programmes.

The first possibility seems least likely.
According to a study by Hirschhorn et
al.,’ one to two physicians are required
to deliver ART to 1000 patients in de-
veloping countries. Provision of ART to
one million more ART patients in 2008
thus implies a worldwide net addition
of 1000 to 2000 physicians to the global
ART workforce. More than 80% of these
physicians would have been added in
sub-Saharan Africa, where WHO esti-
mates the number of people receiving
ART increased by 825000. A net gain
of 800-1600 physicians in sub-Saharan
Africa in 2008 seems improbable, since
it has been estimated that each year
only a few thousand physicians in total
graduate from medical schools in the
region.” A recent article by Kinfu et al.
on health worker trainingin 12 countries
in sub-Saharan Africa concludes that “in

at least 6 of the 12 countries, pre-service
training is insufficient to maintain abso-
lute numbers [of physicians, nurses and
midwives] even at their current levels”*
It thus seems more likely that the large
increase in ART coverage in the region
coincided with decreased outflow of
health workers, significant task-shifting
or internal shifting of human resources
within health-care systems.”

The large-scale delivery of ART
could have mitigated the negative impact
of HIV on health workers themselves.
In some sub-Saharan African countries,
sizeable proportions of health workers
are HIV-infected. It secems plausible that
health workers were among the first pa-
tients who benefited from improved ART
availability in many sub-Saharan African
countries, decreasing their morbidity,
absentecism and mortality. Furthermore,
ART programmes in many developing
countries are commonly supported by
aid organizations (e.g. the United States
President’s Emergency Plan for AIDS
Reliefand Médecins Sans Frontiéres) that
offer salaries that are higher than local
levels as well as facilitate collaborations
with renowned academic institutions. It
is plausible that many of the physicians
and nurses working today in ART pro-
grammes in sub-Saharan Africa would
have emigrated from the region had
they not been offered these attractive
positions.

Within ART programmes, tasks
may have shifted increasingly from physi-
cians to nurses and from nurses to ART
treatment counsellors. The 2009 WHO
report found that 63% of countries in
sub-Saharan Africa “had developed poli-
cies to address human resource shortages
through task-shifting strategies”.! How-
ever, there is still not enough evidence on
the overall extent to which task-shifting
has occurred and whether it was an ad
hoc response to acute staffing shortages or
followed formal guidelines and policies.
And, despite encouraging results from
Lesotho, Mozambique and Rwanda, it

is not clear how much task-shifting can
occur without reducing quality of care.

Lastly, substantial numbers of physi-
cians may have left the general health sys-
tem to work in ART programmes. While
there is evidence for such “internal brain
drains”, the overall size of such move-
ments and their impact on the delivery
of primary health care and on population
health has not been assessed.

There are other possible explanations
for how the increase in ART coverage in
2008 has been achieved. ART delivery
programmes may have had underused
physician capacity before 2007, or the
productivity of ART delivery could have
increased. However, both explanations
seem improbable; the first because there is
no evidence on record of excess physician
capacity, and the second because using
the 1:1000 patient/physician ratio, there
would have to have been very large annual
productivity increases — 33% if no new
physicians were added, 23% if 250 were
added, 14% if SO0 were added, and 7%
if 750 were added to the current global
ART workforce.

Regardless of how the jump in ART
coverage from 33% to 42% reported by
WHO was achieved, future increases in
ART coverage will become increasingly
difficule: All else being equal, the larger
the number of people receiving ART
now, the lower their average mortality,
and so the larger the total number of
people who will need treatment in the
future. In other words, ART programmes
will fall victim to their own success — the
more successful they are at reducing
HIV-related mortality, the more difficult
they will find it to scale up. We have
investigated this question more formally
in previous work.® Using a mathematical
model, we find that estimates of human
resource requirements that ignore the
“feedback effect” from current ART cov-
erage to future ART need significantly
underestimate the future requirements
to achieve universal ART coverage. For
instance, while estimating the size of the
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ART workforce required for providing
universal coverage in sub-Saharan Africa
within 10 years, we compare a model
with feedback to a model without feed-
back. Our results show that the feedback
effectalone implied that 2.45 times more
health workers (compared to the non-
feedback case) will need to be added to
the system every year to achieve universal
coverage in 10 years, assuming constant
productivity.

It is possible that there will be coun-
tervailing factors that mitigate the “vic-
tim of our own success” problem. For
instance, ART coverage may reduce HIV
incidence by lowering viral load in treated
individuals and thus reducing the average
risk of HIV transmission per unprotected
sex act. Other ART-induced changes,
however, may increase incidence. For
example, all else being equal, increased
survival of HIV-positive people due to
ART will increase HIV prevalence and
thus the probability that an HIV-unin-
fected person has sex with a person who
is HIV-infected. Moreover, HI V-infected
people may become sexually more active
as their health improves due to ART, and
HIV-uninfected people may increase
their sexual risk behaviour because ART
reduces the negative consequences of
HIV infection. The net of these effects
of ART coverage on HIV incidence is
currently unknown.

Similarly, it is possible that the
number of health workers required to

provide high-quality ART to 1000 pa-

tients may decrease over time and with
increasing scale of ART programmes.
Knowledge about how to take antiretro-
viral medicines and how to deal with the
side-effects of ART may spread through
the population as more patients gain
treatment experience, in turn reducing
interaction times between patients and
health workers. Technological advances,
such as combination pills or improved
patient management systems, and in-
creasing health worker experience in
providing ART could further reduce the
health worker-to-patient ratio required
for quality ART. New treatments, such as
a therapeutic vaccine, may improve ART
efficacy and decrease the need for patient
follow-up visits. Finally, depending on the
nature of a country’s general health-care
system, more efficient organizational
models of care may evolve, such as in-
tegration of vertical ART programmes
into general health systems or increased
participation of the private sector in ART
delivery. Although such hypothesized
counter-factors are distinct possibilities,
they are not prudent bases for policy and
planning.

There is thus a great need to docu-
ment and study how past increases in
ART coverage have been achieved, for
instance, by assessing health worker
performance using surveys of ART fa-
cilities.” However, such research alone is
not enough. Some of the most important
factors determining the long-term prog-
ress towards universal coverage — such as
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“victim of our own success” mechanisms
— may only become apparent with time
and as ART coverage increases. The chal-
lenge of predicting future need through
the study of past outcomes is exacerbated
by uncertainties around the definition of
ART need (such as increases in the CD4
count threshold for treatment eligibility)
and ART-related health problems (such
as widespread viral resistance). Health
policy-makers need to anticipate these
factors with the aid of models, allow
for significant uncertainty in their ART
strategies, and set realistic expectations
for the magnitude of resources required
for universal ART coverage. ll

Acknowledgements

Till Birnighausen is also senior epidemi-
ologist at the Africa Centre for Health
and Population Studies, University of
KwaZulu-Natal; and Salal Humair is
also an associate professor at the School
of Science and Engineering, Lahore Uni-
versity of Management Sciences, Lahore,
Pakistan.

Funding: This work was supported
through funding from the Joint United
Nations Programme on HIV/AIDS/
World Bank Economic Reference Group.
Till Barnighausen was supported by grant
1R01-HD058482- 01 from the National
Institute of Child Health and Human
Development, USA.

Competing interests: None declared.

References

1. Towards universal access: scaling up priority HIV/AIDS interventions in the 5.
health sector. Geneva: World Health Organization; 2009.
2. Barnighausen T, Bloom DE. “Conditional scholarships” for HIV/AIDS health
workers: educating and retaining the workforce to provide antiretroviral
treatment in sub-Saharan Africa. Soc Sci Med 2009;68:544-51.
doi:10.1016/j.socscimed.2008.11.009 PMID:19081662 6.
3. Hirschhorn LR, Oguda L, Fullem A, Dreesch N, Wilson P. Estimating health
workforce needs for antiretroviral therapy in resource-limited settings. Hum
Resour Health 2006;4:1. doi:10.1186/1478-4491-4-1 PMID:16438710 7.
4. KinfuY, Dal Poz MR, Mercer H, Evans DB. The health worker shortage in
Africa: are enough physicians and nurses being trained? Bull World Health

2008: 88-705.

Organ 2009;87:225-30. doi:10.2471/BLT.08.051599 PMID:19377719

952

Dreesch N, Dal Poz MR, Gedik G, Adams O, Evans T. Developing human
resources for the HIV pandemic. In: Zuninga JM, Whiteside A, Ghaziani A,
Bartlett JG, editors. A decade of HAART: the development and global impact
of highly active antiretroviral therapy. New York: Oxford University Press;

Bérnighausen T, Bloom DE, Humair S. Human resources for treating HIV/AIDS:
needs, capacities, and gaps. AIDS Patient Care STDS 2007;21:799-812.
d0i:10.1089/apc.2007.0193 PMID: 17944556

Gupta N, Dal Poz MR. Assessment of human resources for health using
cross-national comparison of facility surveys in six countries. Hum Resour
Health 2009;7:22. doi:10.1186/1478-4491-7-22 PMID:19284604

Bull World Health Organ 2010;88:951-952 | doi:10.2471/BL7.09.073890


http://dx.doi.org/10.1016/j.socscimed.2008.11.009
http://www.ncbi.nlm.nih.gov/pubmed/19081662
http://dx.doi.org/10.1186/1478-4491-4-1
http://www.ncbi.nlm.nih.gov/pubmed/16438710
http://dx.doi.org/10.2471/BLT.08.051599
http://www.ncbi.nlm.nih.gov/pubmed/19377719
http://dx.doi.org/10.1089/apc.2007.0193
http://www.ncbi.nlm.nih.gov/pubmed/17944556
http://dx.doi.org/10.1186/1478-4491-7-22
http://www.ncbi.nlm.nih.gov/pubmed/19284604

	Reference 1
	Reference 2
	Reference 3
	Reference 4
	Reference 5
	Reference 6
	Reference 7
	Universal antiretroviral treatment: the challenge of human resources
	Till Bärnighausen,a David E Blooma & Salal Humaira


