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Abstract: Public health specialists and clinicians alike agree that Humanity faces a global
pandemic of chronic diseases in the 21st century. In this article we discuss the implications
of this pandemic on another global issue, the health workforce. Because both issues are
particularly acute in Sub-Saharan Africa (SSA), we will focus on this region and use
Cameroon as a case in point. We first gauge the epidemic of chronic conditions in SSA. We
then discuss the implications of chronic conditions for the reshaping of health systems and
the health workforce. We conclude by making a strong case for the building up and
strengthening the health workforce, insisting on the crucial role of nurses, their training, and
involvement in chronic disease management.
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1. Public Health and Chronic Diseases
Public health specialists and clinicians alike agree that Humanity faces in the 21st century a global
pandemic of chronic diseases [1]. There is an undeniable shift in health problems, away from acute
conditions to chronic health problems, that has far-reaching implications and poses predictable and
significant threats to all countries, especially to their health systems and the workforces. The pandemic
of chronic conditions is caused, on the one hand, by non-communicable diseases such as diabetes [2],
cardiovascular diseases [3] and mental disorders [4] and, on the other hand, by long-term
communicable diseases such as HIV/AIDS and tuberculosis [5].
Recently, many studies have been conducted on the rise of the non-communicable diseases in
high-income and low-income countries. However, these studies often dichotomize communicable and
non-communicable diseases, with the communicable disease advocates and the non-communicable
disease advocates, each on their respective side, claiming that ‘their’ epidemic has been neglected [6].
In such discussions it is easily overlooked that it is the chronicity that places such a heavy burden on
the health services and the health workforce.
Since the 2006 World Health report, there has been an increasing awareness of the crucial role of
the health workforce. However, this and related issues have been discussed mainly in terms of general
workforce shortages, and less in terms of the need for more health professionals (and highly educated
health professionals, we should add) combined with the increase of healthcare-demanding chronic
conditions (communicable or non-communicable).
Therefore, in this article we discuss the implications of the one issue—the epidemic of chronic
conditions—on the other, i.e., the workforce. Because both issues are particularly acute in Sub-Saharan
Africa, we will focus on this region and use Cameroon as a case in point.
We first attempt to gauge the epidemic of chronic conditions in Sub-Saharan Africa (SSA). We
provide up-to-date epidemiological information by compiling data that measure the extent of the
chronic conditions epidemic in SSA, focusing on four among the most important: two communicable
diseases—HIV/AIDS and tuberculosis, and two non-communicable diseases—diabetes and
hypertension. We then discuss the implications of chronic conditions for the reshaping of health
systems and the health workforce. We conclude by making a strong case for the building up and
strengthening the health workforce, insisting on the crucial role of nurses, their training, and
involvement in chronic disease management (CDM).
2. The Pandemic of Chronic Diseases
Chronic conditions are estimated to cause more than 60% of all deaths worldwide (up to 35 million
in 2005). More than 80% of these deaths occur in the developing world [7]. These regions, including
Sub-Saharan Africa (SSA), suffer not only from an increase in non-communicable diseases, but also–
and still–from communicable diseases. Some authors use the term ‘double burden’ to describe the
combined communicable and non-communicable disease epidemic [8]. The rise of chronic conditions
places new long-term demands on health care systems for several reasons [5]. Because chronic
conditions require ongoing management over a period of years or a lifetime, health systems must plan
for increasing burden and complexity of care. Also, chronic conditions include acute episodes in a
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chronic trajectory; this combination challenges the functioning of current health systems, which are
geared towards the treatment of acute disease [9], and tests our abilities to organize systems to meet
pressing demands. Finally, and most importantly, chronic conditions engender increasingly serious
economic and social consequences in all regions and threaten healthcare resources in every
country [10]. If not successfully managed, they will become the most expensive problem faced by our
health systems. In this respect, they pose a threat to all countries from both health and economic
standpoints. This situation becomes particularly acute in Sub-Saharan Africa. Not only does this region
have the highest burden of disease, it also has the weakest health systems and workforces, as well as
the lowest per capita income. It has been shown that the poorest people have the highest risk of
developing a chronic condition, and that they are the least able to cope with a chronic disease [7,11].
3. Chronic Conditions in Sub-Saharan Africa
It is only recently that non-communicable and communicable diseases have been viewed as
sub-categories of chronic conditions [5]. This is contrary to the traditional biomedical view that
focuses on causes. Setel et al. argue that classification of disease burdens based on aetiology and
health transition theory is of limited utility to health planners in low-income countries. Instead, they
propose ‘a broad care needs framework to complement the broad cause grouping’ [12]. This care needs
approach, based on acuteness-chronicity, demonstrates to health planners the need to provide ‘services
for the management of chronic conditions in health systems in Africa’. The care needs approach has
vital consequences not only for the organizations of routine health services but also for the health
workforce and the training thereof, especially the nursing workforce. Nurses are particularly affected
because of the fact that they represent the main bulk of the health workforce. This issue will be dealt
with in more detail further on, because epidemiological changes and challenges are discussed by and
large among bio-medical researchers that may mention ‘non-physicians’, but do not fully recognize the
essential role of the nursing sector.
According to UNAIDS [13], about 40 million people are currently infected with HIV, of whom
about 64% are in SSA. In SSA, the overall HIV prevalence has decreased slightly over the last few
years and is now around 6%, but the absolute number of people living with HIV is still on the increase.
This is due to both the overall rise of the SSA population and to people surviving thanks to ART
(antiretroviral therapy) treatment. A recent UNAIDS report classifies the HIV prevalence in Africa in
three categories: <1% (very few countries, e.g., Senegal); 1%-5% (the group comprising the largest
number of SSA countries); 5%-10% (including Cameroon, among other countries); and >10%, the
group with a large number of countries in Southern Africa (including Botswana, with the highest
prevalence at 38.5%).
According to The World Bank (Online Atlas of the Millennium Development Goals), the figure for
Goal 6 of the MDG regarding Cameroon, for instance, is as follows: the prevalence of HIV, as
expressed in percentage of the population aged 15 to 49, is 5.2% in Cameroon (for comparison: South
Africa 19%, Switzerland 0.4%). According to the recent WHO Report on Tuberculosis, there were
8.8 million new cases worldwide in 2005; in SSA, these figures amounted to 2.5 million people [14].
The incidence of tuberculosis in Cameroon is 179 per 100,000 per year (for comparison: South Africa
718, Switzerland 7). Tuberculosis is thus the other major chronic condition that adds to the global
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epidemic of chronic disease in SSA. By just looking at the epidemiology of these two diseases, we can
see that the need for chronic disease management (CDM) in African countries is enormous. Also, one
chronic condition cannot be dealt with without taking other chronic conditions into account: HIV
prevalence in adult incidence TB cases is as high as 26% in Cameroon (in South Africa the TB in HIV
prevalence is 58%; in Switzerland 6%) [14]. The associations between these two diseases are
becoming so close, that any selective (vertical) programme dealing with only one disease is becoming
virtually useless.
Cameroon, to use an example for other Sub-Saharan countries, is crumbling under the ‘double
burden’ [8] of communicable and non-communicable diseases. As examples of important
non-communicable diseases, we present epidemiological data on diabetes and hypertension.
Worldwide, 3.2 million deaths per year are attributable to diabetes, compared with 3.1 million deaths
for AIDS. In SSA, the number of people with diabetes is approximately 7.2 million [15]. While in SSA
infectious diseases are still major contributors to mortality and morbidity, non-communicable diseases
add to the epidemic of chronic conditions, with diabetes being number two just after cardio-vascular
diseases [2].
To make matters worse, the prevalence of diabetes will increase with improved access to ART [16],
because ART is associated with a four-fold increase in the risk of diabetes [17]. In Cameroon, baseline
data suggest that diabetes prevalence has increased more than ten-fold over ten years [16,18]. The
prevalence estimate of diabetes mellitus in Cameroon was 0.8% in 2003 (South-Africa 3.4%) [19].
Hypertension affects approximately 59 million people worldwide [20]. In SSA, between 10 and
20 million people suffer from hypertension [21]. Also, hypertension in SSA is universally
under-diagnosed or inadequately treated. Furthermore, hypertension frequently co-exists with other
non-communicable risk factors, such as diabetes (21:254). Studies on hypertension in Cameroon show
that the prevalence of high blood pressure >160/95 mmHg among males in urban areas is 16.4% and
among females 12.1% (in rural areas 5.4% and 5.9% respectively). For comparison, in South Africa,
the prevalence of hypertension among African males is 12.9% and among females 15.7% [21].
Mortality data are the most easily available epidemiological data. In terms of burden on health
systems, however, these data are not optimal. In order to quantify the actual burden of disease
comprehensively, WHO has developed the DALY measure, an approach that results in a single
summary measure of morbidity, disability, and mortality, the so-called disability-adjusted life year
(DALY) [22]. ‘One DALY can be thought of as 1 lost year of healthy life, and the burden of disease as
a measurement of the gap between the present health of a population and an ideal situation in which
everyone in the population lives into old age in full health’ (7:1930). In Table 1 we compile DALY
data for the four diseases: HIV/AIDS, Tuberculosis, Diabetes, and Hypertension (excerpted from
WHO statistics ‘WHOSIS’ [23]). The table shows that the DALYs of the four respective diseases
account for 21% of the total DALYs in SSA, and even 29% in Cameroon. Also HIV/AIDS DALYs
represent 76% of the respective DALYs worldwide. These epidemiological data show that the ‘big
four chronic conditions’ with their long-term demands pose an enormous challenge for health services
and health professionals in SSA [24].
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Table 1. Overview of burden of disease measures, expressed in DALYs (2002) of the ‘big
four’ chronic conditions (HIV/AIDS, TB, Diabetes, Hypertension).

HIV/AIDS
Tuberculosis
Diabetes
Hypertension
ALL CAUSES
Proportion of the four diseases
among all causes (%)

Global
DALYs
84,457,784
34,735,908
16,194,381
7,646,994
1,490,125,643
9.5%

SSA
DALYs
63,962,104
9,266,350
1,114,952
586,467
361,376,478
20.7%

Cameroon
DALYs
1,434
680
107
15
7,615
29.3%

4. Challenges of Chronic Diseases for Healthcare Delivery
The challenges for healthcare delivery are at least four-fold: first is the double burden—
communicable diseases due the AIDS pandemic and the still high prevalence and virulence of TB and
non-communicable diseases such as diabetes and cardio-vascular disease [25]; second is the ongoing
burden that chronic conditions impose on health systems; third is the burden of multiple chronic
conditions—studies show that more and more people have more than one chronic conditions [26,27];
and fourth is the burden on the primary healthcare (PHC) framework. This last burden has thus far not
received the attention it deserves. The Alma Ata Declaration—30 years ago—shifted the focus away
from the ‘mono-culture’ of curative services towards comprehensive health improving measures.
Treating diseases was always a facet of PHC. However, common diseases were thought to be
easy-to-treat ailments and not the highly complex treatment regimens generally needed when for
chronic conditions.
The rise of chronic conditions is therefore a serious threat to the PHC achievements with its focus
on a grassroots, bottom-up, decentralized, district-based approach. Chronic conditions are so complex
to treat, that almost any programme addressing chronic conditions is likely to be a specialist one. The
demands on funding and logistics are huge, including the needs to have strong links between the
peripheral (district) level and the central level where the resources are concentrated. While the classical
PHC approach is horizontal, chronic conditions programmes tend to be vertical. This in turn re-ignites
the ‘selective PHC versus comprehensive PCH’ debate, which was thought to be overcome [28]. The
1978 Alma Ata Declaration on primary healthcare (WHO and UNICEF 1978) focused on low-cost,
potentially high-impact interventions, both medical and social, at both the primary and community
levels. Over time, the extent of resources and capacities needed to implement such comprehensive
activities led to the emergence of the ‘selective primary healthcare’ concept [29]. Sepulveda argues
that the dilemma between vertical (selective) programmes with proactive, disease-specific
interventions on a massive scale and horizontal (comprehensive) programmes referring to more
integrated, demand-driven, resource-sharing health services is a false one, proposing that ‘both need to
coexist in what could be called a diagonal approach—that is, the proactive, supply-driven provision of
a set of highly cost-effective interventions on a large scale that bridges health clinics and
homes’ [30].
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5. Nurses’ Response to the Chronic Conditions Epidemic
To face the epidemic of chronic conditions, the health system and its workforce have to change
radically. A paradigm shift is needed: it is only very recently that public health and epidemiology are
shifting ‘away from the health concerns of the 20th century when acute diseases, quite easily treatable,
and mainly by doctors, were the primary focus in every country’ [31] towards chronic conditions that
currently account for more than half of the global disease burden and that will be the primary challenge
for 21st-century healthcare systems. This applies equally to countries and health systems in the North
and in the South.
There are several approaches to manage the epidemic of chronic diseases, most of which are based
on the chronic care model. While the chronic care model was developed in the US and put into practice
mainly by doctors, Bodenheimer, a physician, contends, by stating that ‘the healthcare literature and
the experience of many efforts to improve chronic care indicate that nurses, not doctors, are the key to
implementing the chronic care model in a patient centred care team’ (32:612). Various studies show
the crucial role of nurses in chronic disease management (CDM). For example, patients attending a
diabetes clinic with a nurse had lower mortality and a lower incidence of adverse clinical events than
those patients receiving usual care [33]. A review found that nurses in primary care ‘can even replace
physicians in delivering many aspects of diabetes care, if detailed management protocols are available,
or if they receive training’ [34]. In terms of cost-effectiveness of CDM, nurse-led programmes may
yield high quality outcomes [35-37], often similar or even better compared to physician-based
CDM [38-40]. The bulk of this research has been undertaken in countries in high-income countries, but
there is also evidence suggesting good cost-effectiveness of nurses involved in CDM in countries in
low-income countries [41-43].
The shift from acute disease to chronic illness therefore requires also a paradigm shift in the health
workforce [44]. Since this turn towards chronic diseases implies such a radical shift in the organization
of a health system like the one in Cameroon, other findings in the literature around CDM, that were
formulated for the context of high-income countries, are equally important: ‘The essence of the chronic
care model is the interaction between an informed, activated patient and a prepared, proactive practice
team. Indeed, such a team is nearly always needed to enable patients to become adequately informed
and activated’ (32:612). Many of the positive outcomes seen in planned care visits with nurses may be
due to better communication with patients. Nurses appear to be particularly apt as team players and are
able to establish a–perhaps more–beneficial interaction with patients (than doctors). Therefore, nurses
should be well prepared to assume the epidemiologic challenge of addressing the worldwide chronic
conditions epidemic. This is important, because traditionally nurses in SSA play an essential role in
ensuring primary care coverage, especially at the district and peripheral levels, where there are hardly
any primary care doctors involved.
6. The Chronic Conditions Epidemic and the Consequent Workforce Requirements
If nurses are the ‘key to implementing the chronic care model’ [32], where are these nurses? And
how do the numbers (of nurses or lacking nurses) translate in policy development concerning the
preparation of the nurse workforce in SSA? In this section we provide some recent workforce-related
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figures on SSA in general, and on Cameroon in particular. Africa carries 25% of the world’s disease
burden yet has only 3% of the world’s health workers (and 1% of the world’s economic resources to
meet that challenge) [45]. A survey conducted in 2005 in the WHO African Region [46] showed that
there were 621,164 nurses and 150,459 doctors and a group of 666,314 “other” health workers that
included managers, administrators, dentists, laboratory workers and others. As in other world
regions [47], nurses are by far the most numerous group of health workers, counting at least four times
the amount of doctors. Data on the existing health workforce in SSA point to an acute shortage. The
WHO estimates of health personnel per 100,000 population in SSA [48] are as follows.
In Cameroon the figure for physicians is 7.4 (Ghana 9.0, South Africa 25.1, the African average
being 25.1), while the figure for nursing is 36.7, a low figure, even when compared to other African
countries (Ghana 64.0, South Africa 140.0, the African average being 93.5). According to Mills, in
2004, there were 3,124 physicians and 25,997 nurses in Cameroon [49]. In Cameroon, there was an
additional complication: a policy of non-recruitment of health personnel in the public sector for more
than 15 years [50]. This was one of the consequences of a government reform in the early 1980s as
part of the structural adjustment programme, administered by the World Bank. Also, training for
nurses was suspended for several years and schools closed. Not surprisingly, in 1999, jobs in the public
sector were about 80% unfilled and Cameroon had a truly de-motivated national health
workforce’ [50]. To make matters worse, with the increase of chronic conditions all over SSA there is
an urgent need for more health professionals. However, there are even less health professionals due to
health workforce migration. In 2002, 52% of health workers intended to migrate and to leave
Cameroon (Ghana 62%, Senegal 38%, and South Africa 58%) [51]. It is difficult to get realistic
estimates of how many nurses actually leave the country and therefore how much workforce the
respective country is losing. Liese [50] provides an appalling figure for South Africa: the ratios of
physicians and nurses per 100,000 population dropped by 55% and 70%, respectively, between 1996
and 2001.
It is difficult to calculate what the necessary number of nurses would be to face the nurse workforce
shortage in conjunction with the chronic conditions epidemic challenge. Recently, Kurowski and
colleagues have calculated the needs in terms of health professionals to cope with primary care
programmes in Tanzania [52]. Another study estimated the number of additional health workers
needed to face the HIV epidemic in SSA (that is ‘only’ HIV/AIDS, not to mention the other workconsuming chronic conditions [53]): the number of health workers in SSA has to triple each year if
every person with HIV or AIDS is to get anti-retroviral therapy. It has been calculated that provision of
antiretrovirals to 1000 patients requires one or two doctors and seven nurses, ‘a reality that many
resource-poor countries consistently fall short of’ [54].
To summarize, there are several factors for the workforce crisis in Africa and the nursing
shortage [48,51]: HIV/AIDS prevalence among nurses [55]; internal migration of nurses (from rural to
urban areas); international migration of nurses, largely to developed countries [49,56]; limited career
and professional opportunities [57]; health sector reform which focuses on cost containment only, and
budget cuts for nurses’ salari1es (which are already very low compared to other socio-professional
categories [47]); a limited supply of new nurses; poor human resource management systems, which
reflect the inefficiencies of the public sector health systems in recruitment, deployment, retention and

Int. J. Environ. Res. Public Health 2009, 6

2265

motivation [58]; and limited career and professional opportunities resulting in frustration and
consideration of health professions as undesirable [51].
There is thus a great and urgent need to produce more health workers able to cope with the chronic
conditions epidemic. While under the buzzword of task shifting [59], the involvement of community
health workers has been advocated, there will always be an urgent need to produce more nurses.
Nurses will have to take on supervision tasks, not the least because task shifting implies also the
shifting of doctors’ tasks to nurses.
7. Implementing Chronic Disease Management: The Case of Cameroon
This last section sketches out a plan to prepare the necessary nursing workforce capable to manage
chronic conditions. The training of nurses with the necessary skills in CDM should be implemented at
both service delivery level (continuing education for nurses working in primary care settings) and at the
basic nurse education level for nurse students. CDM was developed in the USA (and other
high-income countries) [60]. The WHO, realizing that chronic conditions would be one of the main
challenges for health systems not only in high-income, but also in low-income countries, developed the
new Innovative Care for Chronic Conditions building blocks model. This model draws heavily on the
chronic care model and its offspring [61-63]; its ingredients can be summarized with the following C’s:
continuity–ongoing relationship between provider and patient [24]; coordination–collaboration in care
team and involving additional (lay) health workers [64]; communication [65]–the patient’s understanding
of the treatment plan leading to successful self-management and decision making [61]; cooperation–with
patients as partners [61]; consultations–that are centred on the patients [66]; and community-linked–so
that prevention and control of diseases can be linked to community-participation [63].
The keys to success in CDM are the same for all chronic diseases: HIV/AIDS, tuberculosis, diabetes
and hypertension. So far, examples exist where these CDM concepts have been implemented [67], but
very few were carried out in SSA. The results of one of them indicate that appropriate CDM can be
achieved in the SSA context by optimizing human resources and involving nurse-led clinics [42]. We
conclude this paper by describing four examples related to CDM in Cameroon.
First, a cross-sectional survey examined the relation between provider-patient interaction in a rural
health district in Cameroon [68]. More than 75% of the providers were nurses. The study identified
important obstacles to implement disease management, in particular the fact that patients were more
likely to understand their illness when the nurses provided more explanations about the disease and the
respective illness concepts. Also, most patients who understood the diagnostic said they agreed with
the nurses concerning the provided diagnosis. The study adds to the body of knowledge that is need to
improve disease management programmes.
Second, in a continuing education programme, an intervention aimed at improving communication
was tested [69,70]. The results, based on a randomised trial and with the so-called RIAS (Roter
Interaction Analysis Scale) [71], showed that the communication behaviour of the intervention group
in the consultation improved (as compared to the control group) in the areas such as: paraphrasing,
checking and back-channelling responses; encouraging patients to speak; verifying whether the patient
understood what had been explained; reassuring and showing empathy; showing less disapproval;
providing health education messages; and providing understandable explanations. Also, patients in the
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intervention group: asked more questions; talked more easily about their life-style; and discussed
HIV/AIDS more openly. In a subsequent phase, a training programme for district nurses in the health
centres of one large district is currently being implemented, the main topic being the management of
chronic conditions, including diabetes, hypertension and HIV/AIDS.
Third, a programme was developed with the aim to strengthen HIV prevention of mother-to-child
transmission. The programme trained health professionals, most of them nurses, in a number of health
districts in rural Cameroon [72]. The sequence of its elements included the following: nurses received
trained (2-day workshops on prevention of mother-to-child transmission) on how to deal with
HIV/AIDS prevention; nurses’ knowledge was tested by means of a questionnaire survey; nurses were
given equipment, drugs and algorithm-guidelines. In a follow-up survey after seven months, the nurses
were again tested by means of the same questionnaire. The study showed that the introduction of a
HIV/AIDS prevention of mother-to-child transmission programme is feasible, but to ensure
sustainability additional supervision is needed to increase the impact.
Finally, a new nurse education programme [73] has recently been introduced at university level, in
accordance with a curricula review of courses offered at the Faculty of Medicine and Biomedical
Sciences, University of Yaoundé. This review had been triggered, on the one hand, by the wish to
build the three-tiered nursing education with Bachelor, Masters and Doctorate, and by the changing
epidemiological and public health challenges. Importantly, the focus of the new curriculum is on the
management of chronic diseases, since it became clear that, with the advent of large scale
anti-retroviral therapies [53], nurses will belong to the main players and may even be the leaders at
district level. They will have to be able to work on their own, and, with the fast development of
tele-communication systems, under the supervision of the medical district officers in charge. A large
part of the course deals with the management of chronic conditions at district level, including the
communicable diseases such as HIV/AIDS and TB, and the non-communicable diseases such as
diabetes and hypertension. Capacity building in CDM allows for integrating the respective concepts
into the framework of PHC (Primary Health Care), which, among other things, decentralizes and
‘horizontalizes’ healthcare, so that the district level (tertiary level) is the fundamental part of the health
system. The new curriculum is in line with recent WHO reviews and policies [74], and includes the
five core competencies [31]: patient-centred care; partnering; quality improvement; information and
communication technology; and public health perspective.
This article attempted to show that the way to tackle the epidemic of chronic conditions and its
consequent challenges for health systems in care delivery in SSA is to strengthen nurses in their
capacity to manage chronic conditions. Innovative nurse training programmes with emphasis on
chronic disease management are likely to be the most promising strategies.
References
1.
2.
3.

Beaglehole, R.; Yach, D. Globalisation and the prevention and control of non-communicable
disease: the neglected chronic diseases of adults. Lancet 2003, 362, 903-908.
Beran, D.; Yudkin, J.S. Diabetes care in sub-Saharan Africa. Lancet 2006, 368, 1689-1695.
Lindholm, L.H.; Mendis, S. Prevention of cardiovascular disease in developing countries. Lancet
2007, 370, 720-722.

Int. J. Environ. Res. Public Health 2009, 6
4.
5.
6.
7.
8.
9.
10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.
22.

23.

2267

Ghebrehiwet, T.; Barrett, T. Nurses and mental health services in developing countries. Lancet
2007, 370, 1016-1017.
WHO. Innovative Care for Chronic Conditions: Building Blocks for Action. WHO: Geneva,
Switzerland, 2002.
Ebrahim, S.; Smeeth, L. Non-communicable diseases in low and middle-income countries: a
priority or a distraction? Int. J. Epidemiol. 2005, 34, 961-966.
Abegunde, D.O.; Mathers, C.D.; Adam, T.; Ortegon, M.; Strong, K. The burden and costs of
chronic diseases in low-income and middle-income countries. Lancet 2007, 370, 1929-1938.
Boutayeb, A. The double burden of communicable and non-communicable diseases in developing
countries. Trans. R. Soc. Trop. Med. Hyg. 2006, 100, 191-199.
Beaglehole, R.; Bonita, R.; Horton, R.; Adams, O.; McKee, M. Public health in the new era:
improving health through collective action. Lancet 2004, 363, 2084-2086.
Adeyi, O.; Smith, O.; Robles, S. Public Policy and the Challenge of Chronic Noncommunicable
Diseases. Worldbank: Washington, DC, USA, 2007.
Quam, L.; Smith, R.; Yach, D. Rising to the global challenge of the chronic disease epidemic.
Lancet 2006, 368, 1221-1223.
Setel, P.W.; Saker, L.; Unwin, N.C.; Hemed, Y.; Whiting, D.R.; Kitange, H. Is it time to reassess
the categorization of disease burdens in low-income countries? Am. J. Public Health 2004, 94,
384-348.
UNAIDS. 2006 Report on the Global AIDS Epidemic–a UNAIDS 10th Anniversary Special
Edition. UNAIDS: Geneva, Switzerland, 2006.
WHO. WHO Report 2007: Global Tuberculosis Control–Surveillance, Planning, Financing.
WHO: Geneva, Switzerland, 2007.
Wild, S.; Roglic, G.; Green, A.; Sicree, R.; King, H. Global prevalence of diabetes: estimates for
the year 2000 and projections for 2030. Diabetes Care 2004, 27, 1047-1053.
Mbanya, J.C.; Kengne, A.P.; Assah, F. Diabetes care in Africa. Lancet 2006, 368, 1628-1629.
Brown, T.T.; Cole, S.R.; Li, X.; Kingsley, L.A.; Palella, F.J.; Riddler, S.A.; Visscher, B.R.;
Margolick, J.B.; Dobs, A.S. Antiretroviral therapy and the prevalence and incidence of diabetes
mellitus in the multicenter AIDS cohort study. Arch. Intern. Med. 2005, 165, 1179-1184.
Njamnshi, A.; Hiag, A.; Mbanya, J.C. From research to policy: the development of a national
diabetes programme in Cameroon. Diabetes Voice 2006, 51, 18-21.
Mbanya, J.C.; Ramiaya, K. Diabetes mellitus. In Disease and Mortality in Sub-Saharan Africa;
Jamison, T., Ed. Worldbank: Washington, DC, USA, 2006; pp. 267-287.
Kaplan, N.M.; Opie, L.H. Controversies in hypertension. Lancet 2006, 367, 168-176.
Steyn, K.; Damasceno, A. Lifestyle and Related Risk Factors for Chronic Diseases. World Bank:
Washington, DC, USA, 2006; pp. 247-265.
Stein, C.; Kuchenmuller, T.; Hendrickx, S.; Pruss-Ustun, A.; Wolfson, L.; Engels, D.; Schlundt, J.
The Global Burden of Disease Assessments–WHO Is Responsible? PLoS Negl. Trop. Dis. 2007,
1, e161.
Lopes, A.; Mathers, C.; Ezzati, M.; Jamison, D.; Murray, C. Global Burden of Disease and Risk
Factors. Oxford University Press and The World Bank: Washington, DC, USA, 2006.

Int. J. Environ. Res. Public Health 2009, 6

2268

24. Swartz, L.; Dick, J. Managing chronic diseases in less developed countries. Brit. Med. J. 2002,
325, 914-915.
25. Beaglehole, R.; Reddy, S.; Leeder, S.R. Poverty and human development: the global implications
of cardiovascular disease. Circulation 2007, 116, 1871-1873.
26. Rothman, A.A.; Wagner, E.H. Chronic illness management: what is the role of primary care? Ann.
Intern. Med. 2003, 138, 256-261.
27. Boerma, W. Coordination and integration in European Primary Care. In Primary Care in the
Driver's Seat? Organizational Reform in European Primary Care; Saltman, R., Rico, A., Boerma,
W., Eds.; Open University Press: Berkshire, UK, 2006; pp. 3-21.
28. Jamison, D. Investing in Health. In Disease Control Priorities in Developing Countries; Jamison,
D., Breman, J., Measham, A., Alleyne, G., Claeson, M., Evans, D., Jha, P., Mills, A., Musgrove,
P., Eds.; The World Bank: Washington, DC, USA, 2006; pp. 3-34.
29. Walsh, J.A.; Warren, K.S. Selective primary health care: an interim strategy for disease control in
developing countries. N. Engl. J. Med. 1979, 301, 967-974.
30. Jamison, D.; Breman, J.; Measham, A.; Alleyne, G.; Claeson, M.; Evans, D.; Jha, P.; Mills, A.;
Musgrove, P. Disease Control Priorities in Developing Countries. The World Bank: Washington,
DC, USA, 2006.
31. Pruitt, S.D.; Epping-Jordan, J.E. Preparing the 21st century global healthcare workforce. Brit.
Med. J. 2005, 330, 637-639.
32. Bodenheimer, T.; MacGregor, K.; Stothart, N. Nurses as leaders in chronic care. Brit. Med. J.
2005, 330, 612-613.
33. So, W.Y.; Tong, P.C.; Ko, G.T.; Leung, W.Y.; Chow, C.C.; Yeung, V.T.; Chan, W.B.; Critchley,
J.A.; Cockram, C.S.; Chan, J.C. Effects of protocol-driven care versus usual outpatient clinic care
on survival rates in patients with type 2 diabetes. Am. J. Manag. Care 2003, 9, 606-615.
34. Renders, C.M.; Valk, G.D.; Griffin, S.J.; Wagner, E.H.; Eijk Van, J.T.; Assendelft, W.J.
Interventions to improve the management of diabetes in primary care, outpatient, and community
settings: a systematic review. Diabetes Care 2001, 24, 1821-1833.
35. Raftery, J.P.; Yao, G.L.; Murchie, P.; Campbell, N.C.; Ritchie, L.D. Cost effectiveness of nurse
led secondary prevention clinics for coronary heart disease in primary care: follow up of a
randomised controlled trial. Brit. Med. J. 2005, 330, 707.
36. Frich, L.M. Nursing interventions for patients with chronic conditions. J. Adv. Nurs. 2003, 44,
137-153.
37. Stromberg, A.; Martensson, J.; Fridlund, B.; Levin, L.A.; Karlsson, J.E.; Dahlstrom, U. Nurse-led
heart failure clinics improve survival and self-care behaviour in patients with heart failure: results
from a prospective, randomised trial. Eur. Heart J. 2003, 24, 1014-1023.
38. Horrocks, S.; Anderson, E.; Salisbury, C. Systematic review of whether nurse practitioners
working in primary care can provide equivalent care to doctors. Brit. Med. J. 2002, 324, 819-823.
39. de Geest, S.; Moons, P.; Callens, B.; Gut, C.; Lindpaintner, L.; Spirig, R. Introducing Advanced
Practice Nurses/Nurse Practitioners in health care systems: a framework for reflection and
analysis. Swiss Med. Wkly. 2008, 138, 621-628.
40. Keleher, H.; Parker, R.; Abdulwadud, O.; Francis, K. Systematic review of the effectiveness of
primary care nursing. Int. J. Nurs. Pract. 2009, 15, 16-24.

Int. J. Environ. Res. Public Health 2009, 6

2269

41. Abegunde, D.O.; Shengelia, B.; Luyten, A.; Cameron, A.; Celletti, F.; Nishtar, S.; Pandurangi, V.;
Mendis, S. Can non-physician health-care workers assess and manage cardiovascular risk in
primary care? Bull World Health Organ. 2007, 85, 432-440.
42. Coleman, R.; Gill, G.; Wilkinson, D. Noncommunicable disease management in resource-poor
settings: a primary care model from rural South Africa. Bull World Health Organ. 1998, 76,
633-640.
43. Mamo, Y.; Seid, E.; Adams, S.; Gardiner, A.; Parry, E. A primary healthcare approach to the
management of chronic disease in Ethiopia: an example for other countries. Clin. Med. J. Roy.
Coll. Phys. 2007, 7, 228-231.
44. Beaglehole, R.; Epping-Jordan, J.; Patel, V.; Chopra, M.; Ebrahim, S.; Kidd, M.; Haines, A.
Improving the prevention and management of chronic disease in low-income and middle-income
countries: a priority for primary health care. The Lancet 2008, 372, 940-949.
45. Robinson, M.; Clark, P. Forging solutions to health worker migration. Lancet 2008, 371, 691-693.
46. Nyoni, J. Strengthening Human Resources for Health: Evidence in the WHO African Region. Afr.
Health Monit. 2006, 7, 22-25.
47. Rechel, B.; Dubois, C.-A.; McKee, M. The Healthcare Workforce in Europe. WHO-EURO:
Copenhagen, Denmark, 2006.
48. WHO. Working Together for Health. The World Health Report 2006. World Health Organization:
Geneva, Switzerland, 2006.
49. Mills, E.J.; Schabas, W.A.; Volmink, J.; Walker, R.; Ford, N.; Katabira, E.; Anema, A.; Joffres,
M.; Cahn, P.; Montaner, J. Should active recruitment of health workers from sub-Saharan Africa
be viewed as a crime? Lancet 2008, 371, 685-688.
50. Liese, B.; Dussault, G. The State of the Health Workforce in Sub-Saharan Africa: Evidence of
Crisis and Analysis of Contributing Factors. The World Bank: Washington, DC, USA, 2004.
51. Munjanja, O.K.; Kibuka, S.; Dovlo, D. The Nursing Workforce in Sub-Saharan Africa; ICN:
Geneva, Switzerland, 2005; Issue 7.
52. Kurowski, C.; Wyss, K.; Abdulla, S.; Mills, A. Scaling up priority health interventions in
Tanzania: the human resources challenge. Health Policy Plan. 2007, 22, 113-127.
53. Godlee, F. Medical workforce gap in developing countries is set to worsen. Brit. Med. J. 2007,
335, 843.
54. The Lancet Infectious Diseases, Task shifting may prove key to tackling infectious diseases. The
Lancet Infect. Disease. 2008, 8, 81.
55. WHO. Treat, Train, Retain: The AIDS and Health Workforce Plan. WHO: Geneva, Switzerland,
2006.
56. Kingma, M. Nurses on the move: a global overview. Health Serv. Res. 2007, 42, 1281-1298.
57. ICN. The Global Nursing Shortage: Priority Areas for Intervention. International Council of
Nursing: Geneva, Switzerland, 2006.
58. McCoy, D.; Bennett, S.; Witter, S.; Pond, B.; Baker, B.; Gow, J.; Chand, S.; Ensor, T.; McPake,
B. Salaries and incomes of health workers in sub-Saharan Africa. Lancet 2008, 371, 675-681.
59. Philips, M.; Zachariah, R.; Venis, S. Task shifting for antiretroviral treatment delivery in
sub-Saharan Africa: not a panacea. Lancet 2008, 371, 682-684.

Int. J. Environ. Res. Public Health 2009, 6

2270

60. Wagner, E.H.; Austin, B.T.; von Korff, M. Organizing care for patients with chronic illness.
Milbank Q 1996, 74, 511-544.
61. Holman, H.; Lorig, K. Patients as partners in managing chronic disease. Brit. Med. J. 2002, 320,
526-527.
62. Bodenheimer, T.; Wagner, E.H.; Grumbach, K. Improving primary care for patients with chronic
illness. JAMA 2002, 288, 1775-1779.
63. Epping-Jordan, J.E.; Pruitt, S.D.; Bengoa, R.; Wagner, E.H. Improving the quality of health care
for chronic conditions. Qual. Saf. Health Care. 2004, 13, 299-305.
64. Wagner, E.H. The role of patient care teams in chronic disease management. Brit. Med. J. 2002,
320, 569-572.
65. Clark, N.M.; Gong, M. Management of chronic disease by practitioners and patients: are we
teaching the wrong things? Brit. Med. J. 2002, 320, 572-575.
66. Hunter, D.J. Disease management: has it a future? Brit. Med. J. 2002, 320, 530.
67. Wagner, E.H.; Davis, C.; Schaefer, J.; von Korff, M.; Austin, B. A survey of leading chronic
disease management programs: are they consistent with the literature? Manag. Care. Q 1999, 7,
56-66.
68. Labhardt, N.; Schiess, K.; Manga, E.; Langewitz, W. Provider-patient interaction in rural
Cameroon—How it relates to patient's understanding of diagnosis and prescribed drugs, the
patient's concept of illness and access to therapy. Patient Educ. Coun. 2009, 76, 196-201.
69. Stoll, B.; Labhardt, N.D.; Belinga, E.; Cerutti, B.; Fischer, K.; Manga, E. Improvement of the
understanding of prescribed drug regimen and interpersonal communication after a two-day
training programme for caregivers in an antenatal care setting in Cameroon–a randomised trial. In
Proceeding of EACH Conference on Communication in Healthcare, Basel, EACH: Basel,
Switzerland, 2006.
70. Stoll, B.; Labhardt, N.D.; Belinga, E.; Cerutti, B.; Fischer, K.; Manga, E. Improvement of the
Understanding of Prescribed Drug Regimen and Interpersonal Communication after a Two-Day
Training Programme for Caregivers in an Antenatal Care Setting in Cameroon–a Randomised
Trial; HUG: Geneva, Switzerland, 2006.
71. Roter, D.; Larson, S. The Roter interaction analysis system (RIAS): utility and flexibility for
analysis of medical interactions. Patient Educ. Coun. 2002, 46, 243-251.
72. Labhardt, N.; Manga, E.; Bischoff, A.; Stoll, B. Implementation of a programme to prevent
Mother-To-Child Transmission of HIV in rural Cameroon–a survey in 70 health care facilities.
Trop. Med. Int. Health 2008, 14, 288-293.
73. Schober, M.; Affara, F. Advanced Nursing Practice. Blackwell Publishing: Oxford, UK, 2006.
74. WHO. Preparing a Workforce for the 21st Century: The Challenge of Chronic Conditions. World
Health Organisation: Geneva, Switzerland, 2005.
© 2009 by the authors; licensee Molecular Diversity Preservation International, Basel, Switzerland.
This article is an open-access article distributed under the terms and conditions of the Creative
Commons Attribution license (http://creativecommons.org/licenses/by/3.0/).

