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THE GLOBAL BURDEN OF CARDIOVASCU-
LAR DISEASE 
In 2010, 52.8 million deaths occurred globally, one quarter of which 
were attributable to cardiovascular diseases including coronary 
heart disease and stroke[1]. Of the 12.9 million deaths attributable 
to cardiovascular disease (CVD), 80% occurred in low and middle-
income countries[2]. In these regions, CVD (including ischaemic 
heart disease, heart failure and stroke) has not only become the 
leading cause of disease burden, but also occurs at a much younger 
age, thereby contributing disproportionately to lost potential years 
of healthy life, as well as lost economic productivity. In high income 
countries, while mortality rates due to CVD have decreased over 
the years CVD continues to be a major burden of disease in terms 
of illness, disability and premature death, and the associated direct 
health care expenditure exceeding that for any other disease group[3]. 
Over the coming decades, the prevalence of CVD is expected to 
increase as the population ages, particularly given the importance of 
relationship with increased age and CVD risk. In the next 15 years, it 
is anticipated that global cost of CVD will be US $1,044 billion, this 
includes direct healthcare costs and productivity loss from disability 
or premature death, or time loss from work because of illness or the 
need to seek health care[4].

THE ROLE OF HEALTH SERVICES TO PREVENT 
AND MANAGE CVD
In most countries, primary healthcare physicians are the first point 
of contact and the main providers of healthcare for individuals with 
CVD. In low and middle-income countries, very few doctors are 
available and physician workforce disparities for rural and remote 
regions are substantial[5-7]. In low income countries, 0.3 physicians 
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ABSTRACT
In the context of an aging population combined with increasing 
cardiovascular disease (CVD) burden there is a need for increasing 
access to prevention and health management. Ideally, primary 
healthcare physicians are the first point of contact and the main 
providers of healthcare for individuals with CVD. However, in low 
and middle-income countries, very few doctors are available and 
physician workforce disparities for rural and remote regions are 
substantial. Task shifting may provide a new and exciting opportunity 
for increasing access to CVD health management. Task shifting 
involves the rational redistribution of tasks among health workforce 
teams. For a task shifting model of care to function optimally several 
changes need to be made at the health policy and health systems 
level including integration of non-physician healthcare workers 
as part of a multi-disciplinary team with support from physicians, 
and consultation with regulatory bodies such as the medical and 
nursing councils. With such systems in place there are significant 
opportunities for major improvements in healthcare quality and 
outcomes for CVD management.
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nurses, and pharmacists can support patients with adherence to drugs 
as a result of regular interaction thereby, allowing reinforcement 
of messages about medication adherence and identifying potential 
medication issues that affect adherence and persistence (Figure 
1). At the same time, allied health professionals such as dieticians 
and physiotherapists are well trained to assess and manage lifelong 
behaviour change in terms of CVD risk factors. Task-shifting 
can also assist with home based rehabilitation of patients after a 
cardiovascular event[10].

EFFECTIVE MODELS OF CARE: EXAMPLES 
FROM AROUND THE WORLD
Task shifting has been used for several decades for various conditions 
such as maternal and child health[11,12], infectious diseases[13] and 
more recently for HIV/AIDS. A Cochrane review assessing the 
performance of non-physician healthcare workers on maternal and 
child health indicated that task shifting had a benefit in promoting 
immunisation, breastfeeding, improving tuberculosis and HIV 
outcomes and reducing childhood morbidity and mortality when 
compared to usual care[14,15]. A systematic review of task shifting for 
HIV care in Africa showed that task shifting offered cost-effective 
and high quality care to more patients than a physician-centred 
model[15]. Task shifting can potentially result in cost and physician 
time savings without compromising the quality of care or health 
outcomes for patients[16-19]. A study from Uganda reporting the impact 
of task shifting on the costs of antiretroviral therapy and physician 
supply found that the estimated annual mean costs of follow-up 
per patient were US $31.68 for physician follow-up, US $24.58 for 
nurse follow-up and US $10.50 for pharmacist follow-up[20]. It is 
also potentially an efficient way of reorganising the workforce by 
ensuring better specialisation of tasks, allowing physicians to focus 
on the jobs that cannot be otherwise delegated.  
    High income countries like the United Kingdom, United States of 
America and Australia have somewhat re-engineered their workforce 
for better efficiency of health care. For example, tasks such as 
taking blood samples, which were performed by physicians several 
decades ago, have been shifted to non-physician healthcare workers 
like phlebotomists who specialise in taking blood samples, thereby 
freeing up physician time to do other important tasks involved in 
patient management. Nurse practitioners in these countries are 
increasingly adopting many aspects of healthcare delivery that were 
traditionally the domain of physicians. Several studies involving 
management of patients by nurses have demonstrated to be effective 
in lowering blood glucose, blood lipids, blood pressure and smoking 
cessation[21-23]. 
    Another well placed group of professionals are Pharmacists. A 
number of randomised control trials involving pharmacists have been 
associated with improvements in adherence to medications; which 
in some studies have demonstrated improvements in blood pressure 
and lipids[24-28]. Several meta-analysis of task shifting to pharmacists 
have demonstrated increase in medication adherence, medication 
persistence, and clinically meaningful reductions in risk factors such 
as high blood pressure[29,30] and lipids[31]. 
    Novel technologies, such as those that utilise e-health (eg, using 
smart phones, mobile telephones and the Internet) can aid non-
physician healthcare workers in training and providing them with 
clinical decision support in the community. A cluster randomised 
trail conducted to assess whether community-based care delivered 
by lay people could replace clinic-based HIV care demonstrated that 
community-based ART care was augmented with clinical decision 

are available for every 1,000 population, compared to 1.2 physicians 
for every 1,000 population in low and middle-income countries, and 
2.0 per 1,000 population in upper middle income countries. While 
physician availability is not a barrier in high income countries, the 
high costs of physicians and lack of time are the key constraints. 
Even within high income countries, some workforce disparities exist, 
with high physician-population ratio in major metropolitans and 
fewer physicians available in rural and remote regions. 

RE-ENGINEERING THE HEALTH WORKFORCE 
TO ENHANCE CVD MANAGEMENT
In the context of an aging population combined with increasing 
disease burden and reducing access to primary healthcare, there is 
a need to re-engineer the healthcare workforce that is structured 
around the consumer needs. ‘Task shifting’ describes a situation 
where a job normally performed by a physician is transferred to a 
health professional with a different level of education and training, 
or to a person specifically trained to perform a limited task only, 
without having formal medical education[8]. Task shifting involves 
the rational redistribution of tasks among health workforce teams 
(Figure 1). Specific tasks are shifted, where appropriate, from highly 
qualified physicians to non-physician healthcare workers with shorter 
training and fewer qualifications in order to make more efficient use 
of the available human resources for health. Task shifting is typically 
done in close collaboration with the medical profession[9] and is 
particularly well-suited to prevention.
    Task shifting to non-physician healthcare workers provides 
an opportunity for regular follow-up to promote adherence to 
medications, this is particularly useful in the context of chronic 
conditions such as CVD (Figure 1). Allied health personnel such as 

Figure 1 Overview of task-shifting model.

 
Identify health services 

gaps and workforces 
shortages  Consult 

stakeholders, including 
patients and physicians 

 
Define the roles of 

non-physician healthcare 
workers (NPHWs) 

 
Provide standardized 

training and continuing 
education of NPHWs 

 
Regular evaluation, 

supportive supervision 
and clinical mentoring of 

NPHWs to ensure 
ongoing quality of care 

Nurses: Identify risk factors 
in a clinical assessment 
o f  b l o o d  p r e s s u r e , 
overweight, blood glucose 
and cholesterol levels.

Pharmacists: Provide a 
better understanding of 
medications to increase 
adherence and persistence.

Physiotherapists: Motivate 
physical act ivit ies and 
behaviour change.

Dieticians: Promote diet 
reduction for a healthier 
diet and weight loss.

 

 

 
 

 

 

  Adapt models to 

specific country 

situations 



90© 2014 ACT. All rights reserved.

Joshi R et al.  Task shifting in cardiovascular disease management

support tools[32]. Similarly, pharmacists and nurse practitioners can be 
trained and equipped with decision support tools to screen patients 
at high-risk of CVD and refer them to their physicians for further 
management. 

FUTURE DEVELOPMENT AND RESEARCH
Task shifting alone will not solve the problem of CVD control and 
management. Re-engineering the health workforce will need to be 
implemented along with changes in the health system including 
provision of a training package for non-physician healthcare 
workers in these new skills, providing disease specific screening and 
management protocols and in some situations, giving the ability to 
prescribe from a restricted list of medications, in consultation with 
physicians, where available. The World Health Organisation has 
recently published guidelines regarding the rational distribution of 
tasks to help overcome shortages in the medical workforce and a 
summary of the practical requirements of these recommendations is 
provided in figure 1[33] Essentially, the practical considerations of a 
task shifting model include the needs for adequate training, quality 
assurance measures, human resources and a reorganisation of care in 
an framework that is adaptable to local need (Figure 1).
    Research is needed to understand issues relating to quality of 
healthcare provided, patient acceptability and concerns over safety, 
effectiveness, and health outcomes. Given that non-physician 
healthcare workers are seen as a potentially low-cost and sustainable 
option for the management of CVD, future studies should also 
incorporate cost-effectiveness analyses and process evaluation to 
explore acceptability of this model of care. By expanding the role 
given to health workers in managing chronic illness we need to 
better understand for instance how patients might balance potential 
concerns over safety and efficacy with factors such as lower costs and 
improved availability and access, as well as culturally appropriate 
care. 

CONCLUSION
In the context of an aging population combined with increasing disease 
burden and reducing access to primary healthcare, task shifting may 
provide a new and exciting opportunity for increasing access to CVD 
health management. For a task shifting model of care to function 
optimally several changes need to be made at the health policy and 
health systems level including integration of non-physician healthcare 
workers as part of a multi-disciplinary team with support from 
physicians, and consultation with regulatory bodies such as the medical 
and nursing councils. With such systems in place there are significant 
opportunities for major improvements in healthcare quality and 
outcomes for CVD management.

CONFLICT OF INTERESTS
There are no conflicts of interest with regard to the present study.

REFERENCES 
1	 Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans 

V, Abraham J, Adair T, Aggarwal R, Ahn SY, Alvarado M, Ander-
son HR, Anderson LM, Andrews KG, Atkinson C, Baddour LM, 
Barker-Collo S, Bartels DH, Bell ML, Benjamin EJ, Bennett D, 
Bhalla K, Bikbov B, Bin Abdulhak A, Birbeck G, Blyth F, Bol-
liger I, Boufous S, Bucello C, Burch M, Burney P, Carapetis J, 
Chen H, Chou D, Chugh SS, Coffeng LE, Colan SD, Colquhoun 
S, Colson KE, Condon J, Connor MD, Cooper LT, Corriere M, 

Cortinovis M, de Vaccaro KC, Couser W, Cowie BC, Criqui MH, 
Cross M, Dabhadkar KC, Dahodwala N, De Leo D, Degenhardt 
L, Delossantos A, Denenberg J, Des Jarlais DC, Dharmaratne SD, 
Dorsey ER, Driscoll T, Duber H, Ebel B, Erwin PJ, Espindola P, 
Ezzati M, Feigin V, Flaxman AD, Forouzanfar MH, Fowkes FG, 
Franklin R, Fransen M, Freeman MK, Gabriel SE, Gakidou E, 
Gaspari F, Gillum RF, Gonzalez-Medina D, Halasa YA, Haring 
D, Harrison JE, Havmoeller R, Hay RJ, Hoen B, Hotez PJ, Hoy 
D, Jacobsen KH, James SL, Jasrasaria R, Jayaraman S, Johns 
N, Karthikeyan G, Kassebaum N, Keren A, Khoo JP, Knowlton 
LM, Kobusingye O, Koranteng A, Krishnamurthi R, Lipnick M, 
Lipshultz SE, Ohno SL, Mabweijano J, MacIntyre MF, Mallinger 
L, March L, Marks GB, Marks R, Matsumori A, Matzopoulos R, 
Mayosi BM, McAnulty JH, McDermott MM, McGrath J, Mensah 
GA, Merriman TR, Michaud C, Miller M, Miller TR, Mock C, 
Mocumbi AO, Mokdad AA, Moran A, Mulholland K, Nair MN, 
Naldi L, Narayan KM, Nasseri K, Norman P, O’Donnell M, Omer 
SB, Ortblad K, Osborne R, Ozgediz D, Pahari B, Pandian JD, 
Rivero AP, Padilla RP, Perez-Ruiz F, Perico N, Phillips D, Pierce 
K, Pope CA 3rd, Porrini E, Pourmalek F, Raju M, Ranganathan D, 
Rehm JT, Rein DB, Remuzzi G, Rivara FP, Roberts T, De León 
FR, Rosenfeld LC, Rushton L, Sacco RL, Salomon JA, Sampson 
U, Sanman E, Schwebel DC, Segui-Gomez M, Shepard DS, Singh 
D, Singleton J, Sliwa K, Smith E, Steer A, Taylor JA, Thomas B, 
Tleyjeh IM, Towbin JA, Truelsen T, Undurraga EA, Venketasub-
ramanian N, Vijayakumar L, Vos T, Wagner GR, Wang M, Wang W, 
Watt K, Weinstock MA, Weintraub R, Wilkinson JD, Woolf AD, 
Wulf S, Yeh PH, Yip P, Zabetian A, Zheng ZJ, Lopez AD, Murray 
CJ, AlMazroa MA, Memish ZA. Global and regional mortality 
from 235 causes of death for 20 age groups in 1990 and 2010: a 
systematic analysis for the Global Burden of Disease Study 2010. 
THE LANCET 2012; 380(9859): 2095-2128

2	 Joshi R, Jan S, Wu Y, S M. Global inequalities in access to cardio-
vascular healthcare: our greatest challenge. Journal of the Ameri-
can College of Cardiology 2008; 52: 1817-1825

3	 Ernst & Young. Review of cardiovascular disease programs. Final 
Report: Department of Health and Ageing 2009

4	 Bloom DE, Cafiero ET, Jané-Llopis E, Abrahams-Gessel S, 
Bloom LR, Fathima S, Feigl AB, Gaziano T, Mowafi M, Pandya A, 
Prettner K, Rosenberg L, Seligman B, Stein A, Weinstein C. The 
Global Economic Burden of Non-communicable Diseases: HAR-
VARD School of Public Health2011

5	 World Health Organization. World Health Report 2006: Working 
together for health Geneva: WHO2006

6	 Ministry of Health and Family Welfare. Rural Health Statistics 
Bulletin, March 2010. New Delhi: Government of India2010

7	 Kar SS, Thakur JS, Jain S, Kumar R. Cardiovascular disease risk 
management in a primary health care setting of north India. Indian 
Heart J 2008; 60(1): 19-25

8	 Lekoubou A, Awah P, Fezeu L, Sobngwi E, Kengne AP. Hyperten-
sion, Diabetes Melitus and task shifting and their management in 
Sub-saharan Africa. Int J Environ Res Public Health 2010; 7: 353-
363

9	 60th WMA General Assembly. WMA Resolution on Task Shifting 
from the Medical Profession. New Delhi: World Medical Associa-
tion,2009

10	 Sritipsukho P, Riewpaiboon A, Chaiyawat P, Kulkantrakorn K. 
Cost-effectiveness analysis of home rehabilitation programs for 
Thai stroke patients. J Med Assoc Thai 2010; 93(Suppl 7): S262-
70

11	 Bang A, Bang R, Baitule S, Reddy H, Deshmukh M. Effect of 
home-based neonatal care and management of sepsis on neonatal 
mortality: field trial in rural India. Lancet 1999; 354: 1955-1961

12	 McCollum ED, Preidis GA, Kabue MM, Singogo EB, Mwans-
ambo C, Kazembe PN, Kline MW. Task Shifting Routine Inpatient 
Pediatric HIV Testing Improves Program Outcomes in Urban Ma-
lawi: A Retrospective Observational Study. PLoS ONE 2010; 5(3): 



91 © 2014 ACT. All rights reserved.

Joshi R et al.  Task shifting in cardiovascular disease management

10.1371/journal.pone.0009626
13	 Fairall L1, Bachmann MO, Lombard C, Timmerman V, Uebel K, 

Zwarenstein M, Boulle A, Georgeu D, Colvin CJ, Lewin S, Faris 
G, Cornick R, Draper B, Tshabalala M, Kotze E, van Vuuren C, 
Steyn D, Chapman R, Bateman E. Task shifting of antiretroviral 
treatment from doctors to primary-care nurses in South Africa 
(STRETCH): a pragmatic, parallel, cluster-randomised trial. THE 
LANCET 2012; 380(9845): 889-898

14	 Lewin S1, Munabi-Babigumira S, Glenton C, Daniels K, Bosch-
Capblanch X, van Wyk BE, Odgaard-Jensen J, Johansen M, Aja 
GN, Zwarenstein M, Scheel IB. The effect of lay health workers 
on mother and child health and infectious diseases. Cochrane 
Database of Systematic Reviews 2010(3):No.: CD004015. DOI: 
10.1002/14651858.CD004015.pub3

15	 Callaghan M, Ford N, Schneider H. A systematic review of task- 
shifting for HIV treatment and care in Africa. Human Resources 
for Health 2010; 8(1): 8

16	 Mdege ND CS, Shehzad A. The effectiveness and cost implica-
tions of task-shifting in the delivery of antiretroviral therapy to 
HIV-infected patients: a systematic review. Health Policy and 
Planning 2012;doi: 10.1093/heapol/czs058.

17	 Buttorff C, Hock RS, Weiss HA, Naik S, Araya R, Kirkwood BR, 
Chisholm D, Patel V. Economic evaluation of a task-shifting inter-
vention for common mental disorders in India. Bull World Health 
Organ 2012; 90: 813-821

18	 Abegunde DO1, 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(6): 432-440

19	 Callaghan M, Ford N, Schneider H. A systematic review of task- 
shifting for HIV treatment and care in Africa. Human Resources 
for Health 2010; 8(8).

20	 Babigumira J, Castelnuovo B, Lamorde M, Kambugu A, Ster-
gachis A, Easterbrook P, Garrison LP. Potential impact of task-
shifting on costs of antiretroviral therapy and physician supply in 
Uganda. BMC Health Services Research. 2009; 9(1): 192

21	 Fletcher B, Berra K, Ades P, Braun LT, Burke LE, Durstine JL, 
Fair JM, Fletcher GF, Goff D, Hayman LL, Hiatt WR, Miller NH, 
Krauss R, Kris-Etherton P, Stone N, Wilterdink J, Winston M; 
Council on Cardiovascular Nursing; Council on Arteriosclerosis, 
Thrombosis, and Vascular Biology; Council on Basic Cardiovas-
cular Sciences; Council on Cardiovascular Disease in the Young; 
Council on Clinical Cardiology; Council on Epidemiology and 
Prevention; Council on Nutrition, Physical Activity, and Me-
tabolism; Council on Stroke; Preventive Cardiovascular Nurses 
Association. Managing abnormal blood lipids: a collaborative ap-
proach. Circulation. 2005; 112(20): 3184-209.

22.	 Wood DA, Kotseva K, Connolly S, Jennings C, Mead A, Jones 
J, Holden A, De Bacquer D, Collier T, De Backer G, Faergeman 
O; EUROACTION Study Group. Nurse-coordinated multidis-
ciplinary, family-based cardiovascular disease prevention pro-
gramme (EUROACTION) for patients with coronary heart disease 
and asymptomatic individuals at high risk of cardiovascular dis-
ease: a paired, cluster-randomised controlled trial. Lancet 2008; 
371(9629): 1999-2012

23.	 Fonarow GC, Gawlinski A, Moughrabi S, JH. T. Improved treat-
ment of coronary heart disease by implementation of a Cardiac 
Hospitalization Atherosclerosis Management Program (CHAMP). 
Am J Cardiol 2001; 87(7): 819-822

24.	 Margolis KL, Asche SE, Bergdall AR, Dehmer SP, Groen SE, 
Kadrmas HM, Kerby TJ, Klotzle KJ, Maciosek MV, Michels 
RD, O’Connor PJ, Pritchard RA, Sekenski JL, Sperl-Hillen JM, 
Trower NK. Effect of home blood pressure telemonitoring and 
pharmacist management on blood pressure control: a cluster ran-
domized clinical trial. JAMA: the journal of the American Medical 
Association 2013 Jul 3; 310(1): 46-56

25	 Ho PM, Lambert-Kerzner A, Carey EP, Fahdi IE, Bryson CL, 
Melnyk SD, Bosworth HB, Radcliff T, Davis R, Mun H, Weaver 
J, Barnett C, Barón A, Del Giacco EJ. Multifaceted Intervention 
to Improve Medication Adherence and Secondary Prevention 
Measures After Acute Coronary Syndrome Hospital Discharge: A 
Randomized Clinical Trial. JAMA internal medicine 2013 Nov 18: 
1-8

26	 Morgado MP, Morgado SR, Mendes LC, Pereira LJ, Castelo-
Branco M. Pharmacist interventions to enhance blood pressure 
control and adherence to antihypertensive therapy: Review and 
meta-analysis. American journal of health-system pharmacy: 
AJHP: official journal of the American Society of Health-System 
Pharmacists 2011 Feb 1; 68(3): 241-253

27	 Svarstad BL, Kotchen JM, Shireman TI, Brown RL, Crawford SY, 
Mount JK, Palmer PA, Vivian EM, Wilson DA. Improving refill 
adherence and hypertension control in black patients: Wisconsin 
TEAM trial. Journal of the American Pharmacists Association: 
JAPhA 2013 Sep-Oct; 53(5): 520-529

28	 Wentzlaff DM1, Carter BL, Ardery G, Franciscus CL, Doucette 
WR, Chrischilles EA, Rosenkrans KA, Buys LM. Sustained blood 
pressure control following discontinuation of a pharmacist inter-
vention. Journal of clinical hypertension (Greenwich, Conn) 2011 
Jun; 13(6): 431-437

29	 Lee JK, Grace KA, Taylor AJ. Effect of a pharmacy care program 
on medication adherence and persistence, blood pressure, and 
low-density lipoprotein cholesterol: A randomized controlled trial. 
JAMA 2006; 296(21): 2563-2571

30	 Cai H, Dai H, Hu Y, Yan X, Xu H. Pharmacist care and the man-
agement of coronary heart disease: a systematic review of ran-
domized controlled trials. BMC Health Services Research 2013; 
13(1): 461

31	 Hatah E, Braund R, Tordoff J, Duffull SB. A systematic review 
and meta-analysis of pharmacist-led fee-for-services medication 
review. British Journal of Clinical Pharmacology 2014; 77(1): 
102-115

32	 Selke HM, Kimaiyo S, Sidle JE, Vedanthan R, Tierney WM, Shen 
C, Denski CD, Katschke AR, Wools-Kaloustian K. Task-Shifting 
of antiretroviral delivery from health care workers to persons 
living with HIV/AIDS: clinical outcomes of a community-based 
program in Kenya. Journal of Acquired Immune Deficiency Syn-
dromes 2010; 55(4): 483-490

Peer reviewer: Juan Pedro-Botet, Department of Medicine, 
Hospital del Mar, Psseig Marítim, 25-29. E-08003, Barcelona, Spain.


