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Many countries have health-care providers who are not trained as physicians but who take on many of the diagnostic
and clinical functions of medical doctors. We identiﬁed non-physician clinicians (NPCs) in 25 of 47 countries in
sub-Saharan Africa, although their roles varied widely between countries. In nine countries, numbers of NPCs
equalled or exceeded numbers of physicians. In general NPCs were trained with less cost than were physicians, and
for only 3–4 years after secondary school. All NPCs did basic diagnosis and medical treatment, but some were trained
in specialty activities such as caesarean section, ophthalmology, and anaesthesia. Many NPCs were recruited from
rural and poor areas, and worked in these same regions. Low training costs, reduced training duration, and success
in rural placements suggest that NPCs could have substantial roles in the scale-up of health workforces in sub-Saharan
African countries, including for the planned expansion of HIV/AIDS prevention and treatment programmes.

Introduction
Many nations have a history of health-care provision by
staﬀ who are not trained as physicians but who are
capable of many of the diagnostic and clinical functions
of medical doctors. In the 19th century, the French
deployed oﬃciers de santé (health oﬃcers)1 for rural
medical services; in the 20th century Russian feldshers
and Chinese barefoot doctors were active.2,3 These types
of health workers are now known as health oﬃcers,
clinical oﬃcers, physician assistants, nurse practitioners,
or nurse clinicians. We will describe them as
non-physician clinicians (NPCs). Non-physician
clinicians deliver health services in both developed4,5 and
developing countries.6 For example, more than
300 000 non-physician clinicians practise alongside
physicians in the USA.7
NPCs were present in sub-Saharan Africa during the
colonial era; the British in particular trained health
workers known as apothecaries, who dispensed medicines
and often assumed additional clinical duties (Kadama P;
Ministry of Health, Uganda, and WHO Health Policy and
Strategic Planning; personal communication). In Uganda,
an African Native Medical Corps was formed in 1918, with
training programmes at the government hospital in
Mulago.8 In Kenya, from the 1920s, health workers known
as dressers and dispensers were trained to provide basic
surgical and medical care, respectively.9 Agents sanitaire
were trained in the Congo and elsewhere in
French-speaking colonial Africa.10
The rationale for development of NPC programmes
before and after independence was the need for personnel to deliver medical services in poorly served regions.11
But despite the practical beneﬁts of educating Africans
for increasingly senior clinical duties, some physicians
were concerned that training of such personnel would
result in professional dilution.9 This tension was evident
in the titles used to designate African NPCs between
the 1920s and 1960s, which included subassistant
surgeon, subdispensary attendant, senior native medical
assistant, senior African medical assistant, medical
assistant, medical auxiliary, and clinical oﬃcer.9
Ethiopia initiated education of health oﬃcers at the
University of Gonder in 1954.12 In countries such as

Mozambique the exodus of physicians during war
prompted initiation of NPC cadres.13 After independence
in Ghana, a commitment to primary health care delivery
led to the establishment of the Rural Health Service,
which trained health-centre superintendents, who were
later known as medical assistants.6 Much of rural health
care in northern Ghana is now provided by these medical
assistants.14
Robust information on national health workforces is
not available in many countries. Reasons for this include
diﬀerent data collection agencies for trainees and
workers; employment by both governments and
non-governmental organisations; the diﬃculty of
tracking retirements, deaths, and emigration; and the
cost of maintaining accurate workforce data. To obtain
primary data about NPCs, we used a key informant tree,
whereby we surveyed individuals in all 47 countries,
including oﬃcials in ministries of health and education,
academicians, health programme directors, local
government oﬃcials, and members of non-governmental
organisations and faith-based organisations. NPC
registries were also available in seven countries (Ethiopia,
Ghana, Kenya, Malawi, Tanzania, Uganda, and Zambia).
We investigated the background, role, and status of
NPCs in the 47 countries of sub-Saharan Africa (Angola,
Benin, Botswana, Burkina Faso, Burundi, Central African
Republic, Cameroon, Cape Verde, Chad, Comoros, Côte
d’Ivoire, Djibouti, Democratic Republic of the Congo,
Equatorial Guinea, Eritrea, Ethiopia, Gabon, The Gambia,
Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia,
Madagascar, Malawi, Mali, Mauritius, Mozambique,
Namibia, Niger, Nigeria, Republic of the Congo, Rwanda,
Senegal, Seychelles, Sierra Leone, Somalia, South Africa,
Sudan, Sao Tome & Principe, Swaziland, Tanzania, Togo,
Uganda, Zambia, and Zimbabwe).

Non-physician clinicians
NPCs cannot be easily delineated from other health
workers with a simple legal or practical test, since many
categories of health workers have taken on diagnostic
and treatment functions that were traditionally the
domain of physicians. We deﬁned NPCs as health
workers with training beyond the secondary school
www.thelancet.com Vol 370 December 22/29, 2007

Public Health

www.thelancet.com Vol 370 December 22/29, 2007

25
Number of countries

level, who have fewer clinical skills than physicians but
more than basic nurses. Our deﬁnition of NPCs
included workers who were trained to deliver a range of
personal clinical health services, but excluded those
who specialised in health administration, populationhealth activities, or one clinical activity (eg, only eye
care, orthopaedic skills, or anaesthetics). We also
excluded health workers who, for reasons of necessity
(eg, shortage of health workers in a community) or
ambition (eg, desire for recompense), engaged in
advanced practices for which they had not been
trained.
NPCs were active in 25 of the 47 sub-Saharan African
countries we investigated. In countries such as Kenya,
clinical oﬃcers have become the backbone of the health
system, and run most of the health centres; in Malawi,
clinical oﬃcers provide medical care, do surgical
procedures, and give anaesthetics.15,16 The ﬁgure shows
that about 80% of both English-speaking countries and
Portugese-speaking countries had NPCs, compared with
30% of French-speaking African countries. Nurses
known as inﬁrmiers were reported to have served in
various expanded capacities in French-speaking countries
but did not have the advanced level of training of NPCs
in other countries (Van Damme W; Department of Public
Health, Institute of Tropical Medicine, Antwerp, Belgium;
personal communication).
Neither training of NPCs nor the scope of their role
were standardised across sub-Saharan Africa. The role of
the NPC did not seem to be based on a speciﬁc category
of health practitioner in Europe or the USA. The most
common titles used for African NPCs were clinical oﬃcer
and health oﬃcer (table 1). Training programmes for
NPCs were of two basic types, according to whether they
recruited registered nurses or not. Matriculants in nursebased programmes were experienced nurses who
generally received a year of additional didactic education
and 6 months of postbasic (internship) training. Nonnurse-based programmes recruited secondary school
graduates, who were typically trained for 3 years with
1 additional year of internship experience (table 1).
18 countries had non-nurse based-training programmes.
Only seven (Botswana, Ethiopia, Ghana, Lesotho,
Rwanda, Seychelles, and Togo) had nurse-based training
programmes, and two of these (Ghana and Ethiopia)
planned to introduce the direct training approach, to
avoid depletion of the scarce ranks of nurses.17
All NPCs were trained in basic diagnosis and medical
treatment and had prescriptive authority. Some received
subspecialty and surgical training in ﬁelds such as
caesarean sections, orthopaedics, ophthalmology, and
hospice care (table 1).18–20 NPC training programmes
relied less on hospitals and advanced technology than did
training programmes for physicians. The training was
practical and focused on local health challenges and
treatment of indigenous disorders.21 Educational
programmes were developed and operated by ministries
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Figure: Number of sub-Saharan African countries with NPCs by universal language

of both health and education; these arrangements varied
between countries. Non-governmental programmes did
exist, including a clinical oﬃcer training programme in
southern Sudan that was run by the African Medical
Research and Education Foundation (AMREF)21 and a
clinical oﬃcer training programme in Uganda that was
oﬀered by a private university.22
Many NPCs were drawn from rural and poor areas,23
and trained closer to their geographical origin and
eventual place of service than did other health workers,
who were educated at largely urban medical institutions.
Many key informants mentioned that NPCs were less
likely to move, whether within the country or overseas,
than were physicians or nurses.
Data for training costs, including tuition and living
expenses, were diﬃcult to obtain because of variable
government subsidies. However, information gathered
from ﬁve countries showed that these costs were
about US$1000–2000 per year, and therefore $3000–6000
for a 3-year training programme (table 2). In general, NPCs
were trained in less time and with less cost than were
physicians.24 The authority to practise was usually granted
to NPCs by a national professional body (often the Medical
Council), in conjunction with the Ministry of Health.
NPC programmes were well established in former
British colonies in which preindependence training of
African health workers was common. Uganda, Kenya,
and Malawi were the countries with the greatest number
of practising NPCs and the highest ratio of NPCs in
relation to population density (table 3).25 Most NPCs
worked under the nominal supervision of physicians,
especially in urban areas. Comparison of NPC density
with physician density showed that some countries with
very low physician densities, such as Uganda, Rwanda,
and Malawi, had compensated by training greater
numbers of NPCs. In nine countries, which were mainly
in English-speaking east Africa, numbers of NPCs
equalled or exceeded numbers of physicians.
Training of more NPCs ﬁgured prominently in health
workforce plans of many sub-Saharan African nations.
The Zambian government planned to increase the
number of NPCs from 1000 to 2600.26 Ethiopia has been
using a ﬂooding and retention strategy to increase the
numbers of health oﬃcers and health extension workers
in the country,27 and has started an accelerated training
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programme that will produce 5000 health oﬃcers
by 2010.17 AMREF planned to increase the number of its
graduates in southern Sudan from 30–40 to 100 per year.28
Lesotho wanted to raise the annual graduation rate of
nurse oﬃcers by 42%,29 and South Africa was opening

programmes at its medical colleges to produce
100 physician assistants every year from 2007.30 Ghana,
which has had a tradition of NPCs but a small training
capacity, has committed to double its output of medical
assistants in the next 2 years (Adjase T; Director,

Clinician name

Basic entrance
requirement

Preservice
education
(years)

Internship Scope of practice
duration

Practice locale

Angola

Clinical oﬃcer

Secondary school

3

NA

Medicine, minor surgery, obstetrics ( but no
caesarean section)

Urban and rural

Burkina Faso

Clinical oﬃcer

Secondary school

3

NA

Medicine, minor surgery

Urban and rural

Botswana

Nurse clinicians

RN with
experience

1

None

Medicine, obstetrics (but no caesarean section)

Urban and rural

Cape Verde

Health oﬃcer

Secondary school

3

1

Medicine

Urban and rural

Ethiopia

Health oﬃcer

BS or RN*

3

1

Medicine, minor surgery, obstetrics including
caesarean section

Urban and rural

Secondary school

3

1

Medicine, minor surgery, obstetrics including
caesarean section

Urban and rural

Gabon

Clinical oﬃcer

Secondary school

3

1

Medicine

Urban and rural

Ghana

Medical assistant

RN with 3–5 years
experience

1

0·5

Medicine, obstetrics (but no caesarean section)

Mostly rural

Secondary school

3

1

Medicine, minor surgery, obstetrics including
caesarean section

Mostly rural

Guinea-Bissau

Clinical oﬃcer

Secondary school

3

NA

Medicine

Urban and rural

Kenya

Clinical oﬃcers

Secondary school

3

1–1·5

Medicine, minor surgery, orthopaedics,
dermatology, anaesthesia, otolaryngology

Urban and rural

Lesotho

Nurse oﬃcers

RN with 5 years
experience

1

1

Medicine, obstetrics (but no caesarean section),
public health

Urban and rural

Liberia

Physician assistant

Secondary school

3

1–1·5

Medicine, obstetrics (but no caesarean section)

Rural

Malawi

Clinical oﬃcer

Secondary school

3

1

Medicine, minor surgery, obstetrics including
caesarean section, orthopaedics, dermatology,
ophthalmology

Urban and rural

Mauritius

Community health
care oﬃcer

Secondary school

3

1

Medicine, obstetrics (but no caesarean section)

Mostly rural

Mozambique

Clinical oﬃcer

Secondary school

2·5

1–1·5

Medicine, minor surgery, obstetrics including
caesarean section , dermatology, public health

Urban and rural

Rwanda

Nurse clinician

RN with
experience

1

None

Medicine, obstetrics (but no caesarean section)

Mostly rural

Senegal

Health oﬃcer

NA

NA

NA

Medicine only but can take additional courses to
train in minor surgery, obstetrics or others

Urban and rural

Seychelles

Nurse clinician

RN

1

None

Medicine

Urban and rural

Sierra Leone

Community health
oﬃcer

Secondary school

2

0·5

Medicine, obstetrics (but no caesarean section)

Mostly rural

South Africa

Physician assistant

Secondary school

3

NA

Medicine

Rural

Sudan

Clinical oﬃcer

Secondary school

3

None

Medicine only but can take additional courses to
train in minor surgery, obstetrics or others

Rural

Tanzania

Assistant medical
oﬃcer

3 years experience

2

None

Medicine, minor surgery, obstetrics including
caesarean section, orthopaedics, dermatology,
anaesthesia.

Urban and rural

Clinical oﬃcer

Secondary school

3

None

Medicine, obstetrics (but no caesarean section)

Urban and rural

Medical assistant

RN†

2

NA

Medicine, minor surgery obstetrics (but no
caesarean section), ophthalmology

Urban and rural

Uganda

Clinical oﬃcer

Secondary school

3

2

Medicine, hospice care

Urban and rural

Zambia

Clinical oﬃcer

Secondary school

3

1–1·5

Medicine, obstetrics (but no caesarean section)
anaesthesia, orthopaedics

Mainly rural

Zimbabwe

Health oﬃcer

Secondary school

2–3

2

Medicine, obstetrics (but no caesarean section)

Urban and rural

Togo

NA=data not available. BS=Bachelor of Science. RN=registered nurse. *Now starting to enrol from secondary school. †Midwives, hygiene assistants, and massage therapists
could also enrol if they had 5 years’ experience.

Table 1: NPC training, entrance requirements, scope of practice, and practice locale in the 25 sub-Saharan African countries with NPCs
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Training cost per year
(tuition plus room and board)

Length of training
(years)

Ethiopia

$1200–1500 per year

3

Ghana

$4000 per year

1

Malawi

$2000 per year

3

Tanzania

$1300–2000 per year

3

Zambia

$1000–1500 per year

3

$=US$.*Only one of these countries (Ghana) has a nurse based training
programme; the rest are non-nurse based programmes.

Table 2: Reported training cost per year for NPCs in selected sub-Saharan
African countries*

Kintampo Rural Medical Assistant Training School,
Kintampo, Ghana; personal communication). Sierra
Leone planned to augment the number of its community
health-care oﬃcers from 167 to 500.31
In almost all countries with NPCs, they were reported
to play prominent roles in HIV/AIDS treatment
programmes. Malawi, Ethiopia, Tanzania, Zambia, and
Uganda were building their antiretroviral treatment
strategies around NPCs.32–35 Many informants reported
that NPCs had a useful and well accepted role in
antiretroviral treatment, and were leaders in HIV/AIDS
treatment campaigns (Schouten E; HIV/AIDS
Coordinator, Ministry of Health, Malawi; Lemma W,
Special Advisor on HIV/AIDS to the Minister of Health,
Ethiopia; both personal communication).
In some countries, physicians have opposed the
development of NPC programmes because of concerns
about competition, inadequate supervision, and
redundancy of care.36,37 They have raised the possibility
that NPCs could masquerade as physicians and do work
for which they were not trained. Financial competition
can also be an issue (eg, in Nigeria, unemployment
among physicians has contributed to opposition to NPC
programmes from the medical establishment).38 In some
countries, leaders of the nursing community have
resisted training of NPCs on the basis that their work has
negatively aﬀected the role of nurses.6

attributes of NPCs commend them to the attention of
policy makers, public-health oﬃcials, and educators
who aim to address such workforce shortages. First,
NPCs provide a wide and varying span of clinical
services, and in addition to basic primary care some do
specialised work such as caesarean sections,
ophthalmology, orthopaedics, and minor surgery. NPCs
have also been given an increasingly pivotal role in the
implementation and maintenance of antiretroviral
treatment campaigns. Second, NPCs can be educated in
less time and with less cost than can physicians.
Compared with medical training, NPC programmes
accepted individuals with lower levels of schooling,
trained them for a shorter period, and were less reliant
on hospitals and advanced technology. Third, the
training was practical, and focused on local and
indigenous health challenges. Many NPCs were
recruited from rural and poor areas, and usually trained
closer to their geographical origin and eventual place of
service than did those who received medical education
at largely urban institutions. Therefore, their presence
has been especially important for deployment of
health care to rural and hard-to-serve regions.
Total number
of NPCs

NPCs per
100 000 people

Angola

NA

–

7·7

Burkina Faso

NA

–

3·9

Botswana
Cape Verde
Ethiopia
Gabon
Ghana

88
NA

5·3
–

776
NA

–

NA

–

Kenya

3·5
16·6

4152

11·9

13·2

Lesotho

164

8·1

5·4

Liberia

120

3·9

2·3

Malawi

2900

22·2

154

12·4

Mozambique

981

4·9

Rwanda

444

5·1

Mauritius

Discussion

Senegal

NA

–

NPCs were working in 25 of the 47 countries we surveyed
in sub-Saharan Africa. All 25 of these countries with
NPCs ranked among the 36 African countries that are
recognised by WHO to have a critical shortage of health
workers.39 Nine countries had the same or greater
numbers of NPCs as physicians, suggesting that they
relied heavily on NPCs’ contributions to health systems.
Many countries were training increasing numbers of
these workers.
The growing HIV/AIDS epidemic and the health
targets established by the Millennium Development
Goals have brought global attention to the shortage of
health workers in sub-Saharan Africa, and the necessary
challenge of scaling-up the health workforce.39,40 Several

Seychelles

NA

–

www.thelancet.com Vol 370 December 22/29, 2007

2·8
2·6

1·8

Guinea-Bissau

28·7
17·1

1·1

432

Physician per
100 000 people26

Sierra Leone

284

South Africa

100*

Sudan

1·1
85
2·4
1·8
7·5
132·4

4·7
–

7·3
69·2

90

0·2

Tanzania

1200†

3·2

Togo

NA

-

Uganda

6000

21·2

4·7

Zambia

1000

8·6

6·9

Zimbabwe

NA

-

NA
3·2
4·0

13·9

NA= data not available. *2007 data. †Data for assistant medical oﬃcers; data for
clinical oﬃcers not available.

Table 3: NPCs and physicians per 100 000 head of population for
sub-Saharan countries with NPCs
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Last, the absence of standardisation between NPC
training programmes in African countries represents
both a drawback and a potential beneﬁt. A standard
model, with a common professional deﬁnition for NPCs,
would facilitate the dissemination of NPC programmes
to other regions, and could also aid in assessment of the
quality and competency of NPCs. At the same time, the
variable and home-grown nature of NPC programmes is
consonant with a focus on local medical issues.
Introduction of a standardised model for training and
practice (such as exists in medicine and nursing) could
cause the NPC workforce to be depleted by opportunities
in European and US health-work markets, where
demand for the services of African doctors and nurses
has become established.41,42
Although training and support for NPCs is less costly
than for physicians, the necessary funds for education
and salaries are still substantial. In the context of limited
resources, some workforce strategists consider
investments in community health workers (village
workers with local and minimal training) to be the most
eﬀective and rapid approach to building health-worker
capacity.43 This approach has much to commend it, but
the shortage of senior clinicians (doctors and nurses)
around whom programmes of prevention and treatment
could be built remains an impediment to the scale-up of
all primary care and anti-retroviral treatment plans.
Augmentation of NPC training and deployment strategies
would, in many settings, provide a stable platform for
increased use of community health workers.
Challenges to the scale-up of NPC programmes include
opposition from some physicians, who are concerned
about ﬁnancial and professional competition and
redundancy of care,37 and from some nursing organisations, which have resisted the training of nurses for
advanced practice on the grounds that NPC programmes
will negatively impact the role of nursing.6 Other medical
professionals have opposed NPC initiatives on the basis
that NPCs have insuﬃcient expertise and are only “halfbaked doctors”, and that the system is reminiscent of
colonial times.44 Such concerns warrant country-bycountry discussions, factoring in health-service needs,
economic considerations, and historical legacies.
Insuﬃcient faculty and training sites can also pose
problems for scale-up of NPC programmes. Targeted
investments in faculty and training might be necessary,
and early collaboration with medical and nursing faculties
could provide transitional and catalytic support for new
programmes. Costs for training new NPCs and
supporting them once practising should be considered
by the aid agencies and governments in sub-Saharan
Africa that plan to expand NPC programmes as part of
health-workforce strategies.
All these discussions can beneﬁt from the wide and
growing global literature that documents the
eﬀectiveness of NPC programmes for augmentation
and extension of the work of physicians.45,46 National
2162

tracking systems for health workers will need to be
improved. The costs of training NPCs and supporting
them in practice should be rigorously compared with
equivalent costs for physicians. We also need to
understand the barriers to development of NPC
programmes in speciﬁc countries. Delineation of the
scope of NPCs’ practice in diﬀerent countries, both
legally and in practice, would help set the agenda for
further investments in NPC programmes.
Contributors
Both authors participated in the design, research, and writing of this
manuscript, and have seen and approved the ﬁnal version.
Conﬂict of interest statement
We declare that we have no conﬂict of interest.
Acknowledgments
The research for this article was supported by a grant from the
Doris Duke Charitable Trust.
References
1
Heller R. Oﬃciers de santé: the second-class doctors of
nineteenth-century France. Med Hist 1978; 22: 25–43.
2
Ramer S. Who was the Russian feldsher? Bull Hist Med 1976; 50:
213–25.
3
Cheung YB. Community mobilization and health care in rural
China. Community Dev J 1995; 30: 317–26.
4
Roemer MI. Primary care and physician extenders in aﬄuent
countries. Int J Health Services 1977; 7: 545–55.
5
Druss, BG, Marcus SC, Olfson M, Tanielian T, Pincus HA. Trends
in care by Non-physician clinicians in the United States.
N Engl J Med 2003; 348: 130–37.
6
Dovlo D. Using mid-level cadres as substitutes for internationally
mobile health professionals in Africa. A desk review.
Hum Resour Health 2004; 2: 7.
7
Cooper RA, Laud P, Dietrich CL. Current and projected workforce
of non-physician clinicians. JAMA 1998; 280: 788–94.
8
Maryinez L. The crisis in human resources for health: a clue in the
colonial past through the example of Uganda. Joint Learning
Initiative. Global Health Trust. Jan, 2004. http://www.
globalhealthtrust.org/doc/abstracts/WG1/LyonsFormatted2.pdf
(accessed Aug 1, 2006).
9
Beck A. A history of the British Medical Administration of east Africa,
1900–1950.Cambridge MA, USA: Harvard University Press, 1970.
10 Janssens PG, Kivits M, Vuylsteke J, eds. Health in central Africa
since 1885: past, present and future. Brussels: King Baudouin
Foundation, 1997: 113–15.
11 Fulop T, Roemer MI. Reviewing health manpower development.
Public Health Paper 83.Geneva: World Health Organization, 1987.
12 Shibesshi W. The role of health oﬃcers in Africa. Proceedings of
ProCor: Global Conference on Cardiovascular Health. December,
2004. http://www.procor.org/story.asp?storyid=Web170223142procor
121520041587 (accessed Jan 25, 2006).
13 Vergara A. Human Capacity Development in Health: Mozambique.
Oﬃce of the United States Global AIDS Coordination: President’s
Emergency Plan for AIDS Relief: Second Annual Field Meeting:
Supporting National Strategies: Building on Success. May 22–27,
Addis Ababa, Ethiopia, 2005.
14 The Tropical Health and Education Trust. Ghana: country report.
http://www.thet.org/ghana.cfm (accessed July 5, 2006).
15 Wilson B. Developing countries see health care ‘brain drain’. National
Public Radio (USA), Nov 3, 2005. http://www.npr.org/templates/story/
story.php?storyId=4987628 (accessed March 30, 2007).
16 Hongoro C, Normand C. Health workers: building and motivating
the workforce. In Jamison DT, Breman JG, Measham AR, et al, eds.
Disease control priorities in developing countries. 2nd edn. New York:
Oxford University Press, 2006: 1309–22. http://www.ncbi.nlm.nih.
gov/books/bv.fcgi?rid=dcp2.chapter.10283 (accessed March 30, 2007).
17 The Carter Center. Carter Center Ethiopia public health training
initiative: accelerated health oﬃcer training program. Atlanta, GA,
USA: The Carter Center, 1997. http://www.cartercenter.
org/health/ephti/index.html (accessed June 15, 2006).

www.thelancet.com Vol 370 December 22/29, 2007

Public Health

18

19

20

21

22

23

24

25

26

27

28
29

30

31

Fenton P, Whitty C, Reynolds F. Caesarean section in Malawi:
prospective study of early maternal and perinatal mortality. BMJ
2003; 327: 587.
Vaz F, Bergstrom S, Vaz Mda L, Langa J, Bugalho A. Training
medical assistants for surgery. Bull World Health Organ 1999; 77:
688–91.
Nkumbe H, Bedri A, Saguti G. Report on human resources
development for middle level eye-care workers in eastern Africa.
Hyderabad, India: International Agency for the Prevention of
Blindness, 2005. http://laico.org/v2020resource/ﬁles/eastern_
africa.htm (accessed Feb 16, 2006).
AMREF. Stop Africa’s brain drain. Kenya, Nairobi: African Medical
and Research Foundation, 2006.http://www.amref.org/index.
asp?PageID=240 (accessed Feb 28, 2006).
Oﬃce of the Academic Registrar, KIU. Course guide. Kampala,
Uganda: Kampala International University, 2002.http://www.
enteruganda.com/brochures/kiu.htm (accessed Feb 16, 2006).
Tshabalala-Msimang M. Launch of the medical assistant program
in South Africa. Pretoria, South Africa: Department of Health,
March 29 2004. http:www.doh.gov.za/docs/sp/2004/sp0329.html
(accessed March 30, 2006).
Bryan L, Garg R, Ramji S, Silverman A, Tagar E, Ware I. Investing
in Tanzanian human resource for health: an HRH report for the
TOUCH Foundation. New York, USA: McKinsey and Company,
2006. http://www.touchfoundation.org/documents/McKinsey_
Touch_HRH_Report_July_2006.pdf (accessed Aug 30, 2006).
WHO. Global Atlas of the Health Work Force. Geneva, Switzerland:
World Health Organization, 2006. http://globalatlas.who.int/
(accessed April 30, 2006).
Ngoma E, Mfula C, Mboozi A. Education, health ministers given
60-day ultimatum. Times of Zambia, 2005. http://www.times.
co.zm/news/viewnews.cgi?category=4&id=1123096872 (accessed
Feb 9, 2006).
Ghebreyesus TA. Condition Critical: The Health Infrastructure
Chasm. In Global Health Working Session. Proceedings of the 2006
Clinton Global Initiative meeting. Sept 19, 2006; NY, USA. http://
kaisernetwork.org/health_cast/hcast_index.cfm?display=detail&hc=
1901 (accessed Oct 1, 2006).
Mwagiru D, Ngatia P. Maridi Health Training Institute—Sudan.
http://www.amref.org/index.asp?PageID=210 (accessed Feb 22, 2006).
Lesotho Ministry of Health and Social Welfare. Human resources
development and strategic plan: 2005–2025. Maseru, Lesotho:
Ministry of Health and Social Welfare, Kingdom of Lesotho, 2004.
http://www.rhap.org.za/resources/255.pdf (accessed April 4, 2006).
South Africa Ministry of Health. A strategic framework for the
human resources for health plan. Pretoria, South Africa: Ministry of
Health, 2005. www.doh.gov.za/docs/discuss/hr2005/main.html
(accessed March 30, 2006).
Ministry of Health and Sanitation. Human Resources for Health.
Freetown, Republic of Sierra Leone: Government of Sierra Leone,
2006.

www.thelancet.com Vol 370 December 22/29, 2007

32

33

34
35

36
37

38

39
40

41

42
43

44

45

46

Adair M, Musoke G, Iutung P, et al. Training clinical oﬃcers and
registered nurses in Uganda and Zambia: towards human capacity
building for delivery of art in clinics and hospital settings. XVI
International AIDS Conference, Toronto, Canada, August 13–18,
2006.
Ministry of Health and Population. Clinical oﬃcers in Malawi.
annual report July 2002–June 2003. Malawi Health Management
Information Bulletin. Dec, 2003.
Ministry of Health Ethiopia. Guidelines for implementation of
Anti-Retro Viral Therapy (ART) in Ethiopia. 2005 Jan. 2.
Stringer JS, Zulu I, Levy J, et al. Rapid scale-up of Antiretroviral
Therapy at primary care sites in Zambia: feasibility and early
outcomes. JAMA 2006; 296: 782–93.
Grumbach K, Coﬀman J. Physicians and non-physician clinicians:
complements or competitors. JAMA 1998; 280: 825–26.
Oloo A. Upgrade skills in health care. The East African. Nov 9,
2003. http://www.nationaudio.com/News/DailyNation/09112003/
Letters/Letters1.html (accessed March 13, 2006).
Nwadibia AG. Health Promotion Manpower Training in Nigeria:
Babcock University on the Move. Am J Health Promotion 2001; 3.
http://www.healthpromotionjournal.com/publications/
global/2001-01/#aja (accessed March 30, 2006).
WHO. The World Health Report 2006: Working Together for
Health. Geneva, Switzerland: World Health Organization, 2006.
Joint Learning Initiative, Human Resources for Health:
Overcoming the Crisis, 2004. Cambridge, MA, USA: Harvard
University Press, 2004.
Buchan, JMD, Dal Poz MR. Role deﬁnition, skill mix, multi-skilling,
and ‘new workers’. In Ferriho P, Dal Poz MR, eds. Towards a global
workforce strategy: studies in health services organization and
policy. Antwerp, Belgium: ITG Press, 2003: 275–300.
Dugger C. Where doctors are scarce, Africa deploys substitutes. The
New York Times, Nov 23, 2004.
Physicians for Human Rights. G8: What Would an Eﬀective Health
Worker Plan Look Like? Physicians for human rights envisions a
plan to alleviate the health worker shortage and build African health
systems. http://physiciansforhumanrights.org/library/news-200607-13.html (accessed May 15, 2007).
The Nigerian Medical Association. Communique issued at the end
of the meeting of the National Executive Council of the Nigerian
Medical Association held from the 26th to 28th August, 2005 in
Maiduguri, Borno State; 2005. http://www.nigeriannma.org
(accessed March 14, 2006).
Resnick AS, et al. How do surgical residents and non-physician
practitioners play together in the sandbox? Curr Surg 2006; 63:
155–64.
Knott P, LaBarbera D. Physician assistants: partners in the practice
of medicine. Hosp Phys 2000; 36: 67–73.

2163

