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Abstract

Background: One potential solution to limited healthcare access in low and middle income countries (LMIC) is task-shifting-
the training of non-physician healthcare workers (NPHWSs) to perform tasks traditionally undertaken by physicians. The aim
of this paper is to conduct a systematic review of studies involving task-shifting for the management of non-communicable
disease (NCD) in LMIC.

Methods: A search strategy with the following terms “task-shifting”, “non-physician healthcare workers”, “community
healthcare worker”, “hypertension”, “diabetes”, “cardiovascular disease”, “mental health”, “depression”, “chronic
obstructive pulmonary disease”, “respiratory disease”, “cancer” was conducted using Medline via Pubmed and the
Cochrane library. Two reviewers independently reviewed the databases and extracted the data.

"o

Findings: Our search generated 7176 articles of which 22 were included in the review. Seven studies were randomised
controlled trials and 15 were observational studies. Tasks performed by NPHWs included screening for NCDs and providing
primary health care. The majority of studies showed improved health outcomes when compared with usual healthcare,
including reductions in blood pressure, increased uptake of medications and lower depression scores. Factors such as
training of NPHWs, provision of algorithms and protocols for screening, treatment and drug titration were the main enablers
of the task-shifting intervention. The main barriers identified were restrictions on prescribing medications and availability of
medicines. Only two studies described cost-effective analyses, both of which demonstrated that task-shifting was cost-
effective.

Conclusions: Task-shifting from physicians to NPHWs, if accompanied by health system re-structuring is a potentially
effective and affordable strategy for improving access to healthcare for NCDs. Since the majority of study designs reviewed
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were of inadequate quality, future research methods should include robust evaluations of such strategies.
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Introduction

Non communicable diseases (NCDs) disproportionately affect
low and middle income countries (LMIC) where nearly 80% of
NCD related deaths occur [1]. Furthermore, NCD in LMIC
occurs at a much younger age, thereby contributing to loss of
potential years of healthy life, as well as impacting on economic
productivity. Over the coming decades, the prevalence of NCD is
expected to increase as the population ages [2]. In 2028, it is
anticipated that global cost of Cardiovascular Disease (CVD) will
be US$47 trillion; this includes direct healthcare costs and
productivity loss from disability or premature death, and time
loss from work because of illness or the need to seek care [3].

In most countries, primary healthcare physicians are the first
point of contact and the main providers of healthcare for
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individuals with NCDs. In LMICs too few doctors exist and
physician workforce disparities for rural and remote regions are
very substantial [4,5,6] In low income countries — those with an
annual gross national income per capita below $1,035, 0.3
physicians are available for every 1000 population, compared to
1.2 physicians for every 1000 population in MIC, and 2.0 in upper
middle income countries.

In this context, there is a need to develop an alternative
workforce that is structured around the community and consumer
needs. Task-shifting describes a situation where a task normally
performed by a physician is transferred to a health professional
with a different or lower level of education and training, or to a
person specifically trained to perform a limited task only, without
having formal health education [7]. Task-shifting may be
facilitated by medical technology, which standardizes the perfor-
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mance and interpretation of certain tasks, therefore allowing them
to be performed by non-physicians or technical assistants instead
of physicians. This has typically been done in close collaboration
with the medical profession [8]. Task-shifting can potentially result
in cost and physician time savings without compromising the
quality of care or health outcomes for patients [9,10,11,12]. A
study from Uganda reporting the potential 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 [13]. 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. A study from Rwanda showed that
task-shifting from a physician-centred to a nurse-centred model for
antiretroviral therapy reduced the demand on physician time by
76% [9].

Task-shifting in healthcare dates back to the 1970s-80s where
auxiliary nurses in The Democratic Republic of Congo took on
the role of providing healthcare due to a shortage of physicians.
This allowed the few physicians available to use their time and
expertise to manage people with more complicated disease. Other
LMICs in Africa and South Asia have trialled this approach for
childhood conditions [14,15] and infectious diseases [16]. A
Cochrane review assessing the performance of NPHWs on
maternal and child health in indicated that task-shifting had a
benefit in promoting immunisation, breastfeeding, improving
tuberculosis outcomes and reducing childhood morbidity and
mortality when compared to usual care [17]. There is now
growing evidence from countries in Africa that have experienced
task-shifting for anti-retroviral therapy to curb the HIV-AIDS
epidemic. 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 [18].
There are very few studies that have focussed on the role of
NPHWs in managing NCDs in LMICs, with most of these studies
focussing on a single risk factor or disease [7,19] rather than on
integrated disease management. We sought to systematically
appraise the literature to assess the effectiveness, cost-effectiveness
and barriers to task-shifting for the management and prevention of

NCDs in LMICs.

Methods

We conducted a systematic review of studies that involved task-
shifting of the management of NCDs to NPHW in LMIC. The
search was conducted from 26" May to 13™ June 2013. For the
purpose of this review, a NPHW was defined as a lay healthcare
worker with no formal medical training or nurses. The term NCDs
defined a range of chronic non-infectious conditions including
cardiovascular disease, diabetes mellitus, hypertension, cancer,
chronic obstructive pulmonary disease, neurological conditions
and mental health. A search strategy with the following terms was
used ““Task-shifting”, “Non-physician healthcare workers”,
“Community healthcare worker”, “Hypertension”, “Diabetes”,
“Cardiovascular disease”, “mental health”, “depression”, “chron-
ic obstructive pulmonary disease”, “‘respiratory disease”, ‘“‘can-
cer”. The following databases were reviewed: Medline via
PubMed and the Cochrane library. Two authors (R] and MA)
reviewed the literature and extracted the data independently. If
there was a disagreement about the inclusion of a paper, a third
author (PKM) adjudicated. The references of all the included
papers were checked for additional relevant papers. If a study was
reported in two journals, the article with the maximum detail was
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chosen. In some cases, details were gathered from more than one
article. Table 1 highlights the inclusion and exclusion criteria of
the systematic review. The review was limited to peer reviewed,
community-based studies conducted in LMICs and studies that
involved an intervention. Studies involving health education or
health promotion and hospital-based studies were excluded. Only
English language reports were considered.

The quality of studies was assessed on criteria such as design of
the study, method of randomisation and sources of bias. No study
was excluded based on the quality of the paper. A meta-analysis
was not done due to high levels of heterogeneity between studies
on the task-shifting model under evaluation, types of patients and
outcomes used.

Results

Characteristics of studies

Our search generated 7176 articles of which 22 were included
in the review (Figure 1). Six studies were conducted in Cameroon,
six in India, two in South Africa and one each in China, Ethiopia,
Kenya, Pakistan, Philippines, Tanzania and Zimbabwe. Nine
studies were based in rural regions, six in urban and seven
included both rural and urban regions. Seven studies involved
task-shifting for the management of hypertension and cardiovas-
cular diseases, five for diabetes, six for mental health, four for
neurological conditions, two each for the screening and manage-
ment of respiratory diseases and five for the screening of cancers.
Tasks were shifted from physicians to midwives [20,21], nurses
[19,21,22,23,24,25,26,27,28,29], or health workers [30,31,32,33,
34,35]. The comparator for randomised control trials (RCTs) was
usual healthcare in 5 studies [31,33,34,35,36], and health
education in 2 studies [21,32]. Table 2 illustrates the character-
istics of the studies included in this review and the tasks performed
by the NPHW  in each of the studies.

Quiality of studies

Seven of the 22 studies were randomised controlled trials, and
the remaining were before-after studies. The sample size varied
from 21 [29] to 151,538 [32]. Eight of the 22 studies did not
discuss sources of bias or limitations of the study findings and did
not use appropriate statistical analysis. Some studies reported
challenges faced during the study where more than 40% of the
patients were lost to follow-up [19,20,25] and one study had to be
terminated prematurely due to poor participation [21].

Does task-shifting improve health care effectiveness?

Process outcomes. The studies reviewed suggested that
trained NPHWs can successfully screen individuals in the commu-
nity for various NCDs such as asthma [22], cancer [20,21,31,32],
cardiovascular disease [35], hypertension [19,22,27,36], diabetes
[19,22,26,36], depression [28,29,33,34,37] and epilepsy [22,23,30].
Studies which permitted NPHWs to prescribe drugs showed that
trained NPHWSs can effectively treat patients according to study
protocols for conditions such as asthma [22,25], hypertension
[19,22,27,36], diabetes [19,22,26,36], depression [29,33,34,37,38]
and epilepsy [24,30]. Out of the 11 countries that were included in
this study, 6 countries from sub-Saharan Africa had legislation
giving authority to nurses to prescribe from a restricted list of drugs.
Several studies reported improved access to healthcare at the
community level, although the metric to evaluate access was often
not described [19,22,26,30].

Disease outcomes. A before-after study from rural South
Africa showed that trained NPHWs, with the help of treatment
protocols and working without the input of physicians, could
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Table 1. Inclusion and Exclusion Criteria.
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Inclusion criteria

Exclusion criteria

Studies conducted in low and middle income countries

Community based studies
Peer reviewed articles

Articles in English Language

Studies where a task usually performed by physicians is shifted to a different cadre of health care provider

Disease conditions limited to non-communicable disease and mental health cardiovascular disease, diabetes
mellitus, hypertension, cancer, chronic obstructive pulmonary disease, respiratory mental health.

Intervention studies — RCTs/before after studies and quasi-experimental studies

Studies involving health education or health
promotions

Hospital based studies

doi:10.1371/journal.pone.0103754.t001

achieve control of 68% of patients with hypertension, 82% with
diabetes and 84% with asthma [22]. Four studies which focussed
on depression related interventions all reported significant
reduction in depression scores [29,34,37,38] and improvement
in anxiety [28]. The three studies that focussed on epilepsy showed
that NPHWs could screen individuals with epilepsy [23,24,30] and
treat patients with the guidance of physicians [24,30]. These
studies reported a significant increase in the seizure free days and
decrease in the number of episodes among patients on medications
[23,24,30].

Treatment concordance. Five studies specifically examined
concordance between physicians and NPHWs for diagnosis [35],
screening [20,21,32,39], or management,[35] of NCDs. Overall
all of these studies demonstrated high level of agreement between
NPHWSs and physicians. Two cancer screening studies from India
and Sri Lanka showed 89% agreement in the clinical diagnosis
made by NPHWs and physicians [20,40]. A study from rural India
reported that the recommendations for drug therapy made by
NPHWs, guided by algorithms were the same as those made by
physicians in more than 87% in cases of suspected stroke and
myocardial infarction [33].

Studies reviewed
by title

| 7177

|| Studies excluded

7057

Studies reviewed
by abstract

[ 9

Hand searched
studies

7 104

Studies included
by abstract

22

Figure 1. The process of identifying relevant papers.
doi:10.1371/journal.pone.0103754.g001

Studies excluded
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Does task-shifting improve cost-effectiveness?

Only two studies reported cost-effectiveness outcomes [10,41].
A study in India that evaluated task-shifting to screen and refer
individuals with precancerous and cancerous oral lesions, reported
it to be cost-effective, costing under US$6 per person eligible for
screening over the course of 9 years [41]. The second study
involved a task-shifting intervention for the screening and
treatment of anxiety and depressive disorders in primary care
settings in India. The time costs for the patients and families and
the total cost were lower and the health outcomes were
significantly higher for the intervention arm of the study compared
to the control arm. Cost-effectiveness analysis indicated that the
use of NPHWs in the care of patients with mental health disorders
in the public primary health care facilities was cost-saving [10].

What are the barriers and enablers that influence the
effectiveness of task-shifting initiatives?

Enablers for task-shifting. Health system factors such as
training of NPHWs, provision of algorithms [35], protocols and
guidelines for screening, treatment and drug titration [22], and
availability of drugs [22] were factors that were determined to aid
in the success of the task-shifting intervention. Several studies had
a training component specifically designed for NPHWSs which
involved development of algorithms and protocols and training for
screening, diagnosis, management and follow up for various
diseases [19,21,23,26,27,32,33,34,35,38,39]. Two studies reported
significant changes in the knowledge level of NPHW: as a result of
training and supervision [6,19]. A study from Cameroon showed
that the knowledge regarding the choice of correct antihyperten-
sive drugs improved substantially after training (from 17% to 94%)
and remained high 2 years after the intervention (95%) [19], while
another study from India indicated that the knowledge levels of
NPHWs for CVD increased from 47% to 93% after a 4-day
training program [6]. The provision of diagnostic and manage-
ment protocols with treatment algorithms was another key element
that determined the success of some task-shifting studies [35,42].
Two studies from South Africa and Cameroon developed detailed
protocols for hypertension, diabetes and asthma management
based on WHO and international guidelines [22,42], similar
protocols were developed for cancer screening in The Philippines
and India [21,31,32], and CVD screening and management in
India [6,35]. Several studies had a task-sharing model where
physicians were available for complicated cases [24], for confirm-
ing the diagnosis and initiating treatment for diseases such a breast
and cervical cancer [32] and cardiovascular disease [35], and
monitoring the management for conditions such as epilepsy

August 2014 | Volume 9 | Issue 8 | e103754



Task Shifting for NCD in LMIC

1'8 01 8'61 WOl

3Jed [ens() :iojesedw o) 410
|ed1paw ay3 Agq auop sem 3sop Jo

0L pue 8 >aam UOIIUDAIDIUI Y99M | Y} uolneJ}] JUSWIeI) paleiHu (SAIV/AIH Jo
uamiaqg paddois JO 95IN0D 3} JI9AO PISEaIdIP 1 192130 [edIpawW dy) 1X93U0D By} ul)
OoN Addns 6nug (6-DHd) 1025 uoissaidag pue sjenpiAlpul pauaaids SAMHAN J19)ye-a10)9g uoissaidag ejuezue] [62]Z10T “Ir swepy
(%87 sA
9%€'8G) UOILIIPAW dAISUILSAAY
-1Jue Jo 3elul Jeinbal pue (%5°5T
SA %€°09) 032egO} 1inb 01 UolUAUI
jo suodai Jaybiy Apuedyubis -dn
MoJ|0} Bulnp dgs ul 9sea1daq ‘9ds
pasies YUMm S|enplAIpUl JO [e4I9)21 Ul aled |ensn
aseaou] ‘swoidwAs pue sioloey 0jesedwo)
NS @AD Buipiebal SpAHAN JUBWISSASSE S QAD 404 aseasip (wnjs pue
ON payodal suoN JO abpajmouy| ul asealnu| 1020104d OHM Ul paules) SMHAN Ja)e-a10)2g Je|ndseAolpie)  ueqin ‘jedny) eipuj [9]800¢ ‘SS Jey
uonedNpa yjesy :oyeredwod
*19DUed XIAIDD 10 papinoid sem |ewsyas pue dn
paLIdyaI 21aM A3l UBYM %6'8/ MOJ||04 "PIDE D1392e YIM
pue ssew 3}seaiq e 1o paiIdal XIAI9D JO uondadsul [ensia
9J9M USWOM UBYM PIA3IYde Sem pip pue sdwn| 1seaiq Joj (XIA19D pue
oN payiodal sauoN %€/ 40 ddueldwod abesany uswom paujwexa SMHAN 104 15e3.q) JdUER) eipuj [z€] (£00T7) M meysuiq
padceJy 3q jou 2led |ensn
PIN0d 9%5°7Z pue :J01esedwo) "sasud
dn mojjo} pasnyal onsoubelp |eydsoy 03
%tz ‘dwn| e oy Wdy) pallajal pue sassew
aAIMsod paldalep pue sdwn| 1seaiq Joy
OoN oym asoyl JO *aA1ISod PaudaIdSs %S USWOM paulwexa SMHIN 104 Jadued jsealg sauiddijiyd [12Z] (9007) d luesid
sisijerads 01 way) J9yai pue aJed |ensn
SUOIS3| |eJO YUM S|enplAlpul :J0jesedwo) “JsdURD [RIO
SOA pauodal auoN usa1ds p|Nod SpHAN J0 Buiuaaids pa] MHAN *1DY Jsoued el elpu| [L¥'6€'1€]1500T ‘Y ueueAeseueieyues
dn mojjoy yiuow 2Jed |ensn
Z1-9 Ul 93J) INZISS %ES ojesedwo) “asueiydAsd e Aq
'sbnip uo syuedpnied Buowe pajenul Juawieal] ‘SMHAN Aq
oN panodal auoN $2INzI3s Jo saposida paseasdsqg paJ0)UOW pue PaUBIDS SIUdled J13)ye-a1049g Asdajid3 (jeans) eAudy| [0€]11661 ‘LY 1S%24
aJed |ensn
:101esedwo) BuluaaIds JddURD o)
J132UBd XIAIDD 10j UBWOM XIAIDD JO uoldadsul [ensia
ON panodal auoN udauds A|qelas pjnod SpHAN pPa12Npuod SA\HAN paules] J9)ye-a1049g J3dUBD XIAIRD elpu| [2519661 YD 1wysyejelen
s1sijerdads 01 aled |ensn
dn moj|o4 WdY} 4334 pue SuoIS3| |eJ0 YUM :J0jesedwo) “1adued |elo Jo
SOA 0} 150| %05 S|enpIAIpUl U3313S PIN0d SMHAN BujuaaIds ul pautesy S\\HAN 13)ye-a1049g J9dURd [RIO eyue us [0Z]¥861 ‘SYV) eAunseinyeulep
aseasip jo Bujuaauds 10) Bunyiys ysel
sisAjeue sanssj| awodInQ uonuaAIaU| adfy passaippe Anuno) aeak “aoyany
SSDUDAIIDYD Apmis aseasiqg
150D

“M3IAJ 3Y1 Ul papNul S3IpNIS T djgel

August 2014 | Volume 9 | Issue 8 | e103754

PLOS ONE | www.plosone.org



Task Shifting for NCD in LMIC

dn-moj[0J 1511 JO pud By}
18 8'¢¢ 03 aul|sseq 1e 8'6C
wou) (2103s q3YyD) 8400s

aJed |ensn
:j0jesedwo) ‘syuedidipied

(uoissaudap)

OoN pauiodal sauoN A1@ixue ur Juswanoldw) P3|[9sunod SpAHAN J19)je-a10)og yiesy |eausy (jeanu) euryd [82]Z10T ‘Vr uewyney|
aJed |ensn
:10jesedwo) ‘paiinbai ji
dnoib pjoysaiyi-gns 1su1elydAsd e 1o 4o sy o}
9yl Ul uondNpal %/ pat1agal syuanied “Adessyy
G pue dnoib aanisod uaa1ds ul JO SUOISSIS 9 PaJYo
uoldNpal %€ ‘uoissaidap pue sispJosip |ejusw
Ul UoIIdNPaI %t ‘SaIM|Iey UOWIWOD IO} S|enpIAIpUI
SOA payiodal sauoN s1jgnd Buipuaiie syusned uj pauaaids SAMHAN 108 yyeay |exusy eipuj [FE€0L1LLOT ‘A [93ed
aled [ens( :Jojesedwod
‘Adesayy buinjos
SUOISSaS 9—¢ Jalye wsajqoid Jo suolssas
G'9 01 €L Woly |3} 9 aAeb pue siaplosip
(91005 wordwAs euoys) |eIUBW UOWIWOD I0J (uoissaudap)
oN pauiodal suoN 21025 uoissaidap ueapy s|enpIAIpUl Ua13s SAMHAN J13)ye-a1049g yljeay [eusiy amaequiz [£€]110T ‘A epueqiyd
uonednpa yijesH
21025 uojssaidap o1esedwo) ‘spMHAN Aq (uoissaidap)
OoN pauodal suopn ul uondnpal JuedIubls uopuaAIRul |ed1bojoydAsd 104 yeay [eausyy ueispied [€€] (8007) ¥ uewyey
saseasip jo juswabeuew
1oy Bunyiys ysel
aJed |ens( :iojesedwo) ‘suepisAyd
Asdajida yum Aq paieniul sem jJuswieas]
S|eENPIAIPUI JO JUSWIeI) ‘Asdajida jo Juswabeuew pue
OoN pauodal suopn pue uonesyusapl parocsdw| Buluaauds 10y Sp\HAN Jo bulures| J19)ye-a10)99 Asdajid3 eidoiyig [€2]200T ‘S nueylag
a1ed [ensp :1ojesedwod
9dUBIBYPpE 131199 ‘shiljlow ‘SMHdN Ag dn pamojjo} pue ‘10100p (ewyise pue
sa19qelp ¢ adA1 yum siuained jo e Aq pauaaids Ajjeniul syualed Asdajida osje)
syuaned jo %8 Ul pa||013u0d 350dn|6 poo|q ‘saul[apInb uonesiuebiQ YijesH pHom sa1aqgelp pue (uequn 1 |eini)
oN uonue ybiH ‘syualied JO 9,89 Ul PaJ|0IIU0D dg uo paseq padojaAsp [03010id 13)ye-a1049g uolsuauRdAH edly Yyinos [z2]8661 ‘Y uewsa|od
aseas|p jo jJusawabeuew/pue
Buiuaa.ids 10j Buniys ysey
"%G5'88 sem
suenisAyd pue p\HAN pautell ayi
AQ Spew suoepUSWWOd3)
91 U29MID( JUBWIBY aJed |ens() :iojesedwo) aied
*sabe||IA UOIIUDAIDIUI Ul dIoW paseq wyiioby ‘gAd Buidojprsp (015 pue
%CL SeM Paudaids S|enplApul 40 ¥su ybiy 1e sjenpiAlpul us.ds AaHD) aseasip
oN pauiodal suoN su ybiy jo uonuodoud sy Ajjeonsiunuoddo o) pautesy SMHAN #1042 Jejnosenolpied) (Jeanu) eipuj [S€]210T "d 1ysor
siskjeue sanss| awodnQ UolUBAIR}U| adfy passaippe Anuno> aeak ‘Joyiny
SSOUDAIDYD Apmis aseasiq
150D

u0) *Z 3|qel

August 2014 | Volume 9 | Issue 8 | e103754

PLOS ONE | www.plosone.org



Task Shifting for NCD in LMIC

200¥%SLE0L0/3u0d fewsnol/L Z€1°0L:10p

‘|leli] |043U0D) PasiWOopuURY 193SN|D # [BH] [0JIUOD PIASILIOPURY,

swuJe ¢ ay3 ssosde dn
ON  MO||0} 01 150] %05

syuaned jo

uonune yBiH
‘uonoalsp

958D MOT ‘Jels

oN ul sabueyd

sjuaned jo
OoN uonue ybiH

sjuaned

‘dnob jonuod ul

%6¢ ‘T pue | sdnoib ul 959
pue 909 s31eJ UonuIRY

J/loww '€ Aq Jebns poojq pue

BHWW t'71/8'7¢ A paseaidap dg
‘panoisdwi Apuedyiubis SMHAN

Jo abpajmouy| ‘sdnsgelp-iue
|elo %z/ ‘sanisuauadAynue
996 ‘1919W 3s0oN|6

Poo|q |euonduny pey %0/
Juawdinbs paulelal %001

BHWW /111
Aq paseaisp dg

|/loww 9| Aq paseasdap
9s0on|6 bunseq ‘BHww

21ed |ens() :1olesedwo) “USIA e 1oy
sjuaned Buipuiwai S19119| + 10e1U0D
juswjieal] 'z dnoio ‘sysia dn

MOJ||0} PapUSIe A[SAIINDISUOD JO
syluow 1 AI9A3 10) Yuow

© 10J uonedipaw 294) +

asinu pue juaned usamiaq

1DRJJUO0D JuBWILdI |

'L dnoio "a1ed> pa| MHdN

aled |ensp :Jojesedwod)

sbnip yum uoisusauadAy jo
Juswabeuely (sia39w 9s0oNn|6 poolq
‘sododsoy1a1s ‘191awourwowbAyds)
jusawdinba jo uoisinoid

SMHdN $0 buluies|

aied |ensn :ojesedwo) wyiloble
Juswabeuew [eduld “uoisusnadAy jo
juswabeuew pue sisoubelp

10} SMHdN o Buiuresy

aJed |ensn
zjojesedwo) wyiiobje
juswsbeuew [es1ulD
's919qeIp pue uoisusuadAy
J0 awabeuew pue

104

19)ye-a10)9g

J19)je-210)9g

s9)13qeIp pue
uolsuanadAy

sa19qgelp pue
uolsuanadAH

uolsuanadAH

sa)aqelp pue

(leans) uoosswed

(leans) uoosswed

(ueqin » jeant)
uooJawe)

(ueqgin g jean)

[9€]110T ‘AN 1pieyqe

[6110L0Z ‘N ¥pieyqe]

[£21600T 'dy dubuay

oN Jo uonune ybiy €€/6's Aq pasea.dap dg sisoubelp 10j SMHJN Jo buluies| 13))e-210499 uolsuaudAH uooJswe) [921600¢ ‘dy dubuay
aJed |ensn) :ojesedwo) ‘sasinu Aq
pabeuew pue paudaids syudlled
‘uenisAyd Aq usin Alyruopy “ewyise Jo
dn-moj|oy 3oene ewyise INOYUM 1wawabeuew pue sisoubelp (leana)
oN 01 150 %Lt sAep Jo Jaquinu ul 3seadu| 10§ SMHdN jo Buiures| 13))e-21049g ewyisy uooJawe) [SZ]1800T ‘dV dubuay
aJed |ensn
S9INZISS YUM :J0jesedwo) aqudsaid 01
yuowy/sKep jo Jaqunu pamojje sp\HdN ‘siuaned jo (uegin pue
oN pauiodal suoN QY1 Ul aseasdap uedyubls JUSWI1L3I] USALIP |03010id J13)je-a1049g Asdayidy |eant) uoosswed [2]800T ‘dV dubuay
uondudsaid Buipnpul saseasip
J0 jJuswabeuew 10y Bunyiys ysel
dnoib josu0d sy) 01 pasedwod 21ed [ensn :1ojesedwiod
dnoib uonuaniul Ul (3]3S J10j|]9sunod yYyjeay
uoissaidap) a102s |gg J9moT |eausw e jo uolsiaiadns
‘swoydwAs anissaidap J9pun spHAN Aq Adessyy (uoissaidap) (leana)
oN pauiodal suoN ul uondnpal uedyIubis |euosiadisiu| paseq dnoin J13))e-a1049g yiesy [exusy edlyy Yyinos [8€]210T ‘| ussia1ad
sisAjeue sanssj| awodInQ uonuaAIaU| adfy passaippe Anuno) aeak “aoyany
SSOUDAIDYD Apms aseasiq
150D

u0) *Z 3|qel

August 2014 | Volume 9 | Issue 8 | e103754

PLOS ONE | www.plosone.org



[23,25]. A ¢-RCT in rural Cameroon showed that nurse-led
facilities could retain patients at the end of 1 year with free drugs
and reminder letters. The retention rates in the two intervention
arms were 60% and 65%, respectively, compared with 29% in the
control group [36].

Barriers to task-shifting. Some of the barriers to successful
task-shifting highlighted in these studies included problems with
staff retention, irregular drug supply, and unavailability of
equipment. A study in Cameroon reported challenges with staff’
retention with only 48% of the trained NPHWs retained at the end
of the 2 year study [19]. Some primary health centres did not have
equipment to measure blood pressure or blood glucose, and did
not have protocols or guidelines for management of NCDs
[19,22,35]. Availability of drugs was another challenge faced by
some studies. One study in Tanzania had to interrupt treatment of
patients for 2 weeks due to failure of drug supply [29], while two
others had to directly provide drugs for the patients as the primary
health care centre did not store sufficient drugs for the
management of NCDs [19,22]. A cluster randomised control
study in rural India that showed NPHWs could screen individuals
at high risk of CVD with the help of an algorithm, failed to
demonstrate any effects on outcomes such as number of drugs
prescribed or parameters such as blood pressure and lipid levels. In
order to obtain treatment, patients had to visit a physician as
NPHWs did not have authority to prescribe medications [35].

Discussion and Conclusion

The acute shortage and mal-distribution of the health workforce
is a major obstacle in achieving better health outcomes for the
prevention and control of NCDs in LMIC. Historically, re-
organising the healthcare workforce for the delivery of maternal
and child health made significant improvements in the outcomes
[43]. More recently, task-shifting has proved to be a viable and
cost-effective option for the management of HIV-AIDS in Sub-
Saharan Africa [12]. High income countries like the UK, USA
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 NPHWs 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.

Task-shifting alone will not solve the problem of NCD control
in LMICs. Re-engineering the health workforce will need to be
implemented along with changes in the health system including
training of NPHWSs in these new skills, providing them disease
specific screening and management protocols and giving NPHWs
the ability to prescribe from a restricted list of medications, in
consultation with physicians, where available. One of the
bottlenecks in task-shifting is the inability of NPHWs to prescribe
or titrate dosage of medication in many LMICs. Countries in
South Asia do not allow NPHWs to prescribe medication. The
ability to prescribe a restricted list of medications enables NPHWs
to provide patient centred care at the community level [44]. A trial
done in rural India showed that NPHWSs could successfully
prescribe and administer antibiotics for neonatal infections and the
intervention reduced neonatal sepsis related mortality from 16.6%
to 2.8% [14]. Health systems will also need to be restructured to
cater to the needs of NCDs with provision of equipment such as
sphygmomanometers, glucometers and weighing scales; evidence
based protocols and algorithms which are easy to follow, cost-
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effective drug distribution systems with adequate supply of drugs;
and basic population health surveillance systems. Treatment
schedules should be simple to administer and not require extensive
titration [45].

The World Health Organisation, in consultation with a wide
range of experts has formulated a set of 22 recommendations that
provide guidance to the task-shifting approach [46]. While these
guidelines were developed in the context of the HIV AIDS
epidemic in Sub Saharan Africa, the recommendations have
implications for a range of health services including management
of NCDs. The concept of task-shifting is not easily acceptable by
all healthcare professionals [47]. Some view task-shifting as a
competition between various healthcare providers [48] and some
view it as being unsafe for patients without close physician
supervision.[49] The 60th General Assembly of the World
Medical Association (WMA) in 2009 passed a resolution on task-
shifting, stating that while it is a short-term solution to physician
shortages in LMIC, it should occur in close consultation of
physicians with patient safety as a central goal. The WMA
recommends further research on models of care with a physician
coordinated ‘task-sharing’ approach, rather than a task-shifting
model of care [50,51].

All the studies reviewed focussed on a single risk factor or
disease and no study applied the task-shifting model to a broad
range of conditions, even those with similar risk factors. Given the
lack of physicians in LMIC, especially in rural and remote regions,
it would be worthwhile for Policy Makers to consider training and
providing protocols to NPHWSs to screen individuals at the
community level and refer them to physicians when appropriate. A
flagship project integrating NCD management has recently been
piloted by the Government of India where NPHWs screen
individuals for common NCD risk factors such as tobacco use,
physical activity, blood sugar, blood pressure, weight, height and
body mass index and refer patients at high risk to physicians at the
local health centre. This project, which is yet to be evaluated,
would serve as a model for integrated disease management using a
multi-disciplinary team of health care providers including physi-
cians and NPHWs.

Operational research is needed to understand issues relating to
quality of care provided, patient satisfaction and importantly,
given likely concerns over safety and effectiveness, health
outcomes. Given that NPHWs are seen as a potentially low-cost
and sustainable option for the management of NCDs in resource
constrained settings, future studies should also routinely incorpo-
rate cost-cffectiveness analyses. None of the studies reported
process evaluation data, a critically important component to
understand contextual factors associated with uptake of the
intervention than may affect scale-up potential. The role of
incentives and remuneration was not discussed in the studies
reviewed and further research on the optimal workforce conditions
is needed. A factor likely to significantly influence the feasibility of
these initiatives is acceptability to patients and communities. 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. This review was restricted to
peer-reviewed articles and to the English language; hence we may
have missed studies published in the grey literature and those
published in languages other than English. We did not identify any
study which reported negative results suggesting the possibility of
significant publication bias. The majority of study designs
reviewed were of inadequate quality, hence future research
methods should include robust evaluations of such strategies.
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Our review indicates that task-shifting is a viable and successtul

model and is potentially cost-effective and clinically effective for
the management of NCDs. 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 scaling up training
programs for NPHWs, provision of standardized protocols,
adequate equipment and drug supply, integration of NPHWs 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 supports in place there are
substantial opportunities for major improvements in healthcare
quality and outcomes for NCD management in LMICs.
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