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and hence are under-utilized as public health professionals. An emerging consensus among
academics, professional organizations, and policymakers is that community pharmacists,
Keywords: ) who work outside of hospital settings, should adopt an expanded role in order to con-
gﬁgﬁﬁﬁfig:j;mwm tribute to the safe, effective, and efficient use of drugs—particularly when caring for people
Incentives with multiple chronic conditions. Community pharmacists could help to improve health by
Cross-national comparison reducing drug-related adverse events and promoting better medication adherence, which
in turn may help inreducing unnecessary provider visits, hospitalizations, and readmissions
while strengthening integrated primary care delivery across the health system. This paper
reviews recent strategies to expand the role of community pharmacists in Australia, Canada,
England, the Netherlands, Scotland, and the United States. The developments achieved or
under way in these countries carry lessons for policymakers world-wide, where progress
thus far in expanding the role of community pharmacists has been more limited. Future
policies should focus on effectively integrating community pharmacists into primary care;
developing a shared vision for different levels of pharmacist services; and devising new
incentive mechanisms for improving quality and outcomes.
© 2015 Published by Elsevier Ireland Ltd.

1. Introduction advanced economies, an estimated one of five people have
multiple chronic conditions—a situation that is expected

Chronic conditions are the largest cause of death to worsen as populations age. Management of chronic
and disability in the world [1]. Across countries with conditions is among the most pressing challenges of

healthcare systems worldwide. There is a need for inter-
ventions, strategies, and policies that more effectively
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in policymakers’ stewardship of the chronic disease
crisis.

One reform that holds particular potential is the
involvement of community pharmacists (pharmacists who
work outside of a hospital setting). Concerns about the sus-
tainability of healthcare expenditures have fuelled interest
in expanding the patient-centered responsibilities of com-
munity pharmacists. Community pharmacists constitute
a significant portion of the health care workforce. In the
United States (US), there are approximately 110,000 prac-
ticing community pharmacists [2] as compared to roughly
250,000 primary care physicians [3]. Given the increas-
ing demands on the time of primary care physicians and
nurses, policymakers in a number of countries have started
to tap into the potential of other professionals who can con-
tribute to appropriate and cost-effective use of medicines.

Pharmacists are well suited to assume an expanded role
in the healthcare system. Indeed, despite their current role
as “retailers”, taking on patient-centered responsibilities
is commensurate with the profession’s extensive train-
ing and expertise. Although educational requirements vary
by country, the total length of formal training is typically
five to six years, with an additional two or three years
required to specialize or obtain an advanced degree [4].
In addition, licensure is often required through a national
or regional examination before the right to practice is
granted. Unlike hospital pharmacists who are increasingly
integrated into clinical care teams, and rewarded for car-
ing for patients, community pharmacists have traditionally
worked in isolation from the rest of the primary care
workforce—predominantly responsible for retailing and
dispensing medicines. Pharmacists are the only health pro-
fessionals who are not primarily rewarded for delivering
health care.

Recognizing this untapped potential [5,6], a number of
countries have recently implemented policies to expand
the roles of community pharmacists in order to facili-
tate coordinated care delivery. While these reforms vary
in their focus and scope, they are similar in their aim to
benefit from pharmacists as primary health care profes-
sionals. A system-wide policy agenda is needed to align
the roles, objectives, and incentives of health professionals
and devise an expanded role for community pharmacists.
Such approaches are emerging, albeit slowly. In this paper,
we investigate recent reform efforts in Australia, Canada,
England, the Netherlands, Scotland, and the US. These
countries have recently undertaken arange of reforms with
the objective of equipping community pharmacists with
expanded roles and responsibilities when caring for people
with multiple chronic conditions.

Our paper has three sections. The first section describes
the analytic framework and methods used to collect
country-level information on the current and future roles
andresponsibilities of community pharmacists. The second
section sets out the results of the cross-country compar-
ison and outlines the policy developments surrounding
the key components for expanding the patient-centered
responsibilities of community pharmacists. The final dis-
cussion section highlights opportunities and challenges
ahead for the role of the community pharmacy pro-
fession in integrated primary care, and outlines the

roadmap for overcoming important practical challenges
when moving towards equipping community pharmacists
with expanded roles.

2. Methods
2.1. Analytical framework

The analytical framework proposed by Mossialos and
colleagues [7] guided our country selection and data collec-
tion. This framework builds upon and broadly parallels the
domains of Pharmaceutical Care and Total Pharmaceutical
Care models [8,9]. Pharmaceutical care is often described as
“the responsible provision of drug therapy for the purpose
of achieving definite outcomes that improve a patient’s
quality of life” [8]. Total pharmaceutical care is “the deliv-
ery of a comprehensive range of services that result in the
maximum possible contribution to the health of a nation’s
population within the limits of the health care delivery
structure” [9].

We explored two complementary objectives of an
expanded role for community pharmacists: (1) ensuring
the effective, safe, and efficient use of medicines, and (2)
the prevention and management of chronic disease (Box

1).
2.2. Country selection

Based on this framework, we conducted a tightly
focused review of the academic and grey literature. The
objective of this first stage exploratory review was to
identify the latest policy developments on community
pharmacists across Europe and North America and inform
the selection of country cases. We first searched inter-
national websites including but not limited to the World
Health Organization, International Pharmaceutical Fed-
eration, and European Pharmacists Forum to identify
international developments and country-level professional
associations. We then reviewed the publications of pro-
fessional pharmacist organizations such as the Royal
Pharmaceutical Society in the UK to identify the most
prominent policy examples. Coupled with a review of
academic publications as well as policy documents from
governmental agencies, six countries were selected for
further investigation: Australia, Canada, England, the
Netherlands, Scotland, and the US. These countries have in
common that they have started to equip community phar-
macists with additional patient-centered roles essential for
caring for people with multiple chronic conditions.

The aim of this country selection was not to provide
a comprehensive list of policy developments surround-
ing the community pharmacy profession. Scandinavian
countries, for example, have adopted policies equipping
pharmacists with patient-centered responsibilities [11,12].
Rather than providing an exhaustive description of policy
initiatives in developed countries, this paper offers an in
depth analysis within a set of countries that are at various
levels of policy development. The objective is to understand
the emergence of policy changes related to developing an
expanded role for pharmacists in order to contribute to the
safe, effective, and efficient use of drugs.
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Box 1: Analytic framework
Expanded roles and responsibilities for commu-
nity pharmacists

1. Ensuring the effective, safe, and efficient use of
medicines:

(a) monitoring medication use (including avoiding
medication errors, minimizing adverse reac-
tions, avoiding drug interactions, monitoring
dosage, providing emergency prescription refill,
renewing or extending medication, advising
patients with over-the-counter medications);
ensuring appropriate indication (including
recommending additional or alternative drug
or non-drug strategy, promoting generic use);
improving adherence (including reinforcing
prescribing instructions, educating/counseling
patients about the importance of continuity
of treatment, improving literacy about drugs,
including comprehensible communication of
risks, providing information on cost, effective-
ness or safety, inquiring about satisfaction
about therapy); and
promoting safety, accuracy and quality of med-
ications (including managing drug distribution
systems, ensuring careful purchasing of med-
ications to prevent counterfeit use, adopting
quality management systems for timely and
effective procurement and storage).

2. Prevention and management of chronic disease:

(a) symptom management and continuity of care
(including advising patients with minor ail-
ments, referring patients to other health pro-
fessionals, presenting drug regimens to a care
team or physician, developing a care and follow-
up plan); and
chronic disease management and self-care (e.g.,
managing asthma care, managing mental ill-
ness, monitoring blood pressure, ordering and
interpreting tests for chronic conditions such
as cardiovascular diseases and diabetes, and
administering drugs).

(b

(c

(d

(b

The experiences of the six countries selected in this
article carry important lessons for policymakers in other
settings who are devising interventions and strategies for
incorporating community pharmacists into the care of peo-
ple with multiple chronic conditions.

2.3. Country questionnaires and data collection

We carried out primary data collection in the six
selected countries. The information provided in this
paper is based on the information received from national
experts, contributing to this cross-country report as co-
authors. National experts were selected based on their
(1) prominent publications advocating for a new vision
for the community pharmacist profession in their coun-
try; (2) knowledge of or visible participation in the
latest policy developments equipping community phar-
macists with new patient-centered roles; and (3) active
academic research on the evaluation of past or ongoing
policy initiatives around the expanded roles of community

pharmacists. One national expert for each country provided
detailed responses to a questionnaire on the country-
level roles and responsibilities of community pharmacists.
Experts were asked about key elements of the economic
and political national context within which community
pharmacists operate, legislative and policy developments
(passed or underway) regarding the two dimensions of
the framework in their settings, any evaluated impacts of
community pharmacy interventions, and context-specific
facilitators or barriers to change for further policy and
practice developments. Data collection took place between
July 2013 and April 2014. The roles of community phar-
macists are evolving in the six countries selected and this
article presents a picture of the situation as of early 2015.

3. Results

We reviewed recent national policy developments
with regards to the two dimensions of the framework
in Australia, Canada, England, the Netherlands, Scotland,
and the US. Community pharmacists in the six countries
examined have made significant progress in achieving an
expanded role in ensuring the effective, safe, and efficient
use of medicines. However, developments in establishing
a role within the prevention and management of chronic
disease have been slow and piecemeal.

3.1. Effective, safe, and efficient use of medicines

Dispensing and retailing remain the core functions of
the pharmacy profession, and the selected countries have
made great strides in equipping community pharmacists
with tasks aimed at ensuring the effective, safe, and effi-
cient use of medicines (Table 1).

The Canadian Medical, Pharmacists, and Nurses Asso-
ciations issued a joint statement in 2003 to define the
scope of shared practices for health professionals includ-
ing community pharmacists, triggering legislative and
regulatory changes. Since then, Canadian community phar-
macists have adopted joint care responsibilities with
physicians, especially in the area of prescribing [10]. As
health care is under provincial jurisdiction, each province
has developed its own model for pharmacist medication
management, prescribing, and reimbursement [11]. Cana-
dian pharmacists are also increasingly able to renew, adjust
or substitute physicians’ prescriptions, although again the
scope of pharmacist practice varies according to province
[12]. For example, since 2007, community pharmacists
in Alberta have implemented an expanded prescribing
model focusing on adapting existing prescriptions and
emergency prescribing. Accredited community pharma-
cists in Alberta can also independently initiate and manage
drug therapy [13]. When independently prescribing med-
ications, pharmacists are required to carefully document
their interaction with the patient, including the rationale,
assessment, drug information, and follow-up plan with
other providers. Three Canadian provinces have recently
authorized community pharmacists to order and interpret
laboratory tests, with similar legislation under way in three
other provinces [11].
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Table 1
Summary of the expanded scope of community pharmacy practice in promoting effective, safe, and appropriate use of medicines.
Australia Canada England  Netherlands Scotland  US
Provide emergency Yes Implemented in 9 of 13 Yes Yes Yes Yes
prescription refills provinces and territories.
Pending legislation in
Manitoba.
Renew/extend Renewal of Authorized in all provinces, Yes Yes, but renewal is  Yes Yes, in 47 states
prescriptions prescriptions is not except in Nunavut and limited to certain and the District of
allowed however Yukon. products. Columbia as part of
extension can be Extension is collaborative drug
considered part of frequently applied. therapy
continued supply (CS). management.
CS has been introduced
in July 2013. Pending
legislation in all
Australian territories.
Change drug No Authorized, except in Yes Yes, but within Yes Yes, in all states.
dosage/formulation Northwest Territories, boundaries and
Nunavut, and Yukon. close contact with
Pending legislation in prescribers.
Manitoba, Quebec, and
Prince Edward Island
Make therapeutic No Authorized in 6 of 13 Yes No Yes Yes, in all states.
substitution provinces and territories.
Pending legislation in
Quebec.
Minor ailments Yes, but there is no Authorized in 3 of 13 Yes No Yes Yes, in all states.
prescribing formal scheme or provinces and territories
payment system in (Alberta, Saskatchewan
place to support this. and Nova Scotia). Pending
legislation in Quebec.
Initiate prescription No Authorized in 4 provinces. Yes No Yes Yes, in 33 states
drug therapy Pending legislation in and the District of
Manitoba and Quebec. Columbia.
Order and interpret lab  Yes Ordering and interpreting Yes Yes, but not Yes Yes, in 31 states.
tests tests is authorized in reimbursed.
Alberta, New Brunswick,
and Nova Scotia. Pending
legislation in Manitoba,
Ontario, and Quebec.
Administer a drug by No Authorized in 5 provinces. No No No No

injection

Pending legislation in
Manitoba, Quebec, Prince
Edward Island, and
Newfoundland and
Labrador.

Note: Data provided as of 2013.
Source: Adapted from Canadian Pharmacists Association. Pharmacists’ medication management services. Environmental scan of activities across Canada.
Ottawa: Canadian Pharmacists Association; 2013.

The UK government has had a long-standing inter-
est in developing and exploiting community pharmacy.
The impetus for expanding the role of community phar-
macists came with the publication of specific pharmacy
policies for the National Health Service in England in
2000 (“Pharmacy in the Future”) and Scotland in 2002
(“The Right Medicine”). Since 2005, community phar-
macists in England have been providing professional
services in three tiers: essential, advanced, and enhanced
[14]. Every pharmacy must offer the essential services,
including primary and repeat dispensing, support for self-
care, and healthy lifestyle promotion. Offering enhanced
and advanced services is optional, and requires phar-
macists to obtain additional certification. Medication
use review is the only advanced service, whereas sev-
eral interventions such as treatment of minor ailments,
chronic disease screening, smoking cessation services, and

supplementary prescribing are considered enhanced ser-
vices (Box 2).

Qualified pharmacists in England and Scotland have
been able to independently prescribe medications since
2006 [15].In 2012, reforms in both countries allowed phar-
macists to also prescribe certain controlled drugs. The UK’s
pharmacy regulator, the General Pharmaceutical Coun-
cil, accredits prescribing training courses and identifies
individuals with supplementary or individual prescribing
rights on the register of pharmacists.

Community pharmacy practice in Australia includes
provision of drug information and clinical interventions
[16,17]. Community pharmacists also have the authority to
perform emergency prescribing and continued dispensing
and to provide additional services, including medication
use reviews. While Australian community pharmacists are
encouraged to carry out prescribing for minor ailments, no
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Box 2: Medication use review in England: early
experience, research, and revision

Early experience

In 2005, the National Health Service of England
introduced the Medicine Use Review and Prescrip-
tion Intervention Service (MUR) with the objective
of improving patient knowledge and use of prescrip-
tion drugs. In a pharmacist-selected, opportunistic
face-to-face consultation with patients, MUR focuses
on establishing the patient’s use, understanding, and
experience of taking drugs; identifying, discussing,
and resolving any issues; identifying side effects and
drug interactions; and improving the clinical and cost-
effectiveness of drugs. Within this scheme, certified
pharmacists with a private consultation facility receive
a set fee per MUR consultation completed within an
annual maximum per facility.

Research and evaluation

Despite initial enthusiasm, the uptake of the
MUR—both in terms of the number of participat-
ing community pharmacies and the number of
consultations undertaken—was initially low, with
independent pharmacists lagging behind groups.’
Initial evaluations suggested that lack of support from
and collaboration with primary care physicians and
workload constraints were among important barriers
to wider adoption of MUR."2 Recent research also
showed that consultations were brief encounters,
dominated by closed-ended questions.® Although
some patients felt more assured about drug therapy
as a result of MURs, such consultations did not have
a notable impact on patients’ knowledge of their
prescribed medicines.?

Revision

In October 2011, new legislation targeted certain
groups of patients to receive MUR, including those
receiving high-risk medicines such as non-steroidal
anti-inflammatory or anticoagulant drugs and those
discharged from hospital in the previous eight weeks
who had had changes made in their prescribed medi-
cation.

References
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2008;30(5):536-43.
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DM. Determinants of the uptake of medicines
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of the Medicines Use Review (MUR) consultation to
counseling practice in community pharmacies. Patient
Educ Couns. 2011;83(3):336-44.

formal scheme of financial and professional support is in
place for such tasks. Collaborative medication reviews are
also widespread between community pharmacies and pri-
mary care practices [16]. Research evaluating the impact
of collaborative medication reviews indicates that such
services improve prescribing, and have the potential to
reduce health service use and medication costs for patients
with multiple chronic conditions [18,19]. The Australian

data also show that a majority of general practitioners
have accepted and implemented the medication changes
proposed by community pharmacists as part of these col-
laborative agreements [20].

Community pharmacists in the Netherlands have faced
a number of roadblocks in recent years. In 2008, a “pref-
erence policy” (tender-based purchase of medicines) was
adopted by the health insurers to reduce national prescrip-
tion drug spending by limiting the number of reimbursed
medicines per beneficiary. Despite its well-intentioned
objectives, this policy had unintended consequences and
considerably limited the number and scope of patient-
centered services offered by community pharmacists as
these services had to be financed out of the pharmacy’s
retailing-related income. Responding to this challenge, the
Royal Dutch Pharmacists Association spearheaded reform
efforts and devised a new vision for the community phar-
macy profession in an influential white paper in 2011.
In this report, the Association proposed a new vision for
the profession and promoted the role of community phar-
macists beyond the distribution of medicines. Currently,
community pharmacists in the Netherlands are allowed to
renew prescriptions for certain products such as insulin
and contraceptives [21]. Despite limited progress on the
prescribing front, recent legislation is aimed at giving phar-
macists access to laboratory test results and indications
for prescribing, both of which are essential to monitor the
safety of medication use. Although these changes have been
approved in parliament, and there are increasing numbers
of pharmacists and general practitioners that cooperate
closely, pharmacist access to data is not yet widely imple-
mented, mostly due to a lack of adequate training and
necessary information technologies. A recent study on
drug-related hospital admissions has illustrated that med-
ication reviews are now increasingly performed by Dutch
community pharmacists [22].

In the US, there are recent developments on both federal
and state levels. At the federal level, the Medicare Prescrip-
tion Drug Benefit (Medicare Part D), which came into effect
in 2006, introduced Medication Therapy Management
(MTM) as a quality improvement strategy at the federal
level [23]. Similar to medication use review programs com-
monplace in other countries, MTM in the US aims to prevent
adverse effects associated with prescription drug therapy
and improve adherence for Medicare beneficiaries. During
comprehensive medication review, pharmacists can iden-
tify safety, effectiveness, and cost issues about prescription
drug therapy for beneficiaries enrolled in prescription drug
plans. Existing evidence from systematic reviews suggests
that such practices reduce medication-related problems,
improve adherence, and achieve better clinical outcomes
[24]. In the Asheville Project, patients with diabetes had
improved outcomes following the initiation of community-
based pharmaceutical care services [25]. Expanding the
number of community pharmacists who participate in
MTM and the number of eligible Part D enrollees who
obtain a comprehensive medication review is a focus of
policy initiatives.

At the state level, an increasing number of Collaborative
Drug Therapy Management agreements between phar-
macists and providers, which vary greatly by state, now
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allow pharmacists to perform clinical tasks such as initi-
ating, modifying, or continuing drug therapy and ordering
laboratory tests [26,27]. Many states also allow commu-
nity pharmacists to provide emergency prescriptions to
patients, although varying levels of restrictions apply in
different states.

3.2. Chronic disease prevention and management

There is a strong case for equipping community phar-
macists with clinical tasks aimed at managing chronic
diseases. Previous research showed that patients with
diabetes visit community pharmacists five times more fre-
quently than other primary healthcare professionals [28].
Yet, with the exception of England and Scotland, progress
in transforming the roles of community pharmacists in
chronic disease management has been limited.

In the Netherlands, despite widespread enthusiasm
among professional organizations in equipping community
pharmacists with key responsibilities in managing chronic
conditions, recent efforts did not go beyond implemen-
ting a number of national campaigns for the detection of
diabetes and asthma (such as free testing in pharmacies).
Recently pharmacists are becoming members of so called
‘care groups’ in which primary care physicians, pharma-
cists, and other health care providers engage in defining
and coordinating the care for chronic diseases (especially
chronic obstructive pulmonary disease, diabetes and car-
diovascular risk management). Progress has been slow in
Canada as well. A small pilot study in the province of Nova
Scotia showed that a variety of health care profession-
als agree that community pharmacists have a role to play
in the management of patients with diabetes, including
counselling; providing feedback to physicians; monitoring
and reinforcing the messages of other professionals; giv-
ing patients information; and educating them about their
diabetes [29]. Barriers to further progress range from prac-
tical considerations (lack of time, funding, and workforce)
to limited patient awareness and inadequate training of
pharmacists [29].

In Australia, community pharmacies offer smoking ces-
sation and weight management programs as part of their
routine practice. Two pilot studies assessing the potential
for the involvement of community pharmacists in chronic
disease control programs demonstrated the important role
that community pharmacists can play in managing some
conditions, as long as there is a strong coordination sys-
temin place between the healthcare professionals involved
[30].

Notably, community pharmacists in the six countries
we examine are increasingly assuming care coordination
responsibilities. Such tasks are critical for managing the
complex medication regimens of individuals with multiple
chronic conditions (and, perhaps, multiple physicians) and
those transitioning between care settings or levels of care.
Professional organizations and governmental agencies
have recently recognized the collaboration between health
professionals—including community pharmacists—as a
priority in Australia and Canada (Table 2; Box 3). In
the Netherlands, specific guidelines outlining the pro-
vision of coordinated care in community pharmacies

Box 3: Integrating pharmacists into primary care
in Australia: evidence from pilot projects
Community pharmacists in Australia are gradually
recognizing the importance of patient-centered tasks
such as medication reviews and disease manage-
ment programs,’ a move largely driven by influential
pharmacist professional associations.>® In a con-
certed effort to influence policymaking, professional
associations and governmental agencies are jointly
commissioning research projects to investigate the
potential of community pharmacists in providing
care for patients with asthma, diabetes, cardiovas-
cular diseases, and mental illnesses. In a notable
example, the TEAMCare pilot demonstrated that phar-
macists and other primary care professionals can
work together to improve older patients’ outcomes.*
Another Australian pilot proposed a role for commu-
nity pharmacists within a general practice to provide
multiple risk management advice and improve patient
safety.® The evidence from these pilots fed into
the Professional Collaboration section of the Fifth
Community Pharmacy Agreement in 2012 and will
influence policy in the coming years. The Agreement
proposes the creation of a National Primary Health
Care Professional Forum to unify the different primary
care providers and develop a strategic shared vision
on the delivery of primary care in Australia at national,
regional, and local levels.®
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recommend the transfer of medication-related information
between pharmacists and other primary and secondary
care providers [31].

In the US, limited progress is occurring towards engag-
ing community pharmacists in tasks aimed at chronic
disease prevention. So far, employers have been the driv-
ing force behind a number of developments. For example,
some community pharmacists now conduct health screen-
ings for body mass index as well as laboratory tests
for cholesterol levels, blood pressure, and glucose levels;
such tests are often reimbursed by employers as part of
wellness programs. However, policy developments sur-
rounding community pharmacists’ involvement in chronic
disease prevention and management remain fragmented.
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Coordinating primary care delivery in Canada: evidence from pilot projects.

Pilot project

Objectives

Main findings

IMPACT (Integrating family Medicine
and Pharmacy to Advance primary
Care Therapeutics)

SMART (Senior Medication Assessment
research Trial)

BREATHE (Better Respiratory
Education and Asthma Treatment in
Hinton and Edson)

To determine the feasibility of integrating
community pharmacists into primary care
practice teams.

To assess whether the intervention of a trained
pharmacist as a consultant to a primary care
physician could reduce the number of daily
medication units taken by elderly patients, as
well as costs and healthcare use.

To determine the effect of a multidisciplinary
asthma management program initiated by
community pharmacists on asthma control.

Interprofessional collaborations which include
community pharmacists improve the level of
care, medication safety, and cost-effectiveness
of the health system.?

Integrating pharmacists into in-office primary
care practice (by serving as consultants to
primary care physicians) was feasible to
resolve drug-related problems.”

No differences in asthma control were found
but the multidisciplinary and
community-based component of the program

was successful in fostering collaboration
among primary care professionals.

References
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Recent reforms in Scotland and England have gone fur-
ther than those in other countries. In 2013, Scotland’s
National Health Service introduced the Chronic Medica-
tion Service, which formalized the role of community
pharmacists in the management of individual patients
with chronic conditions [32]. This service involves patients
with long-term conditions registering with the commu-
nity pharmacies of their choice; generation of an individual
pharmaceutical care plan; and collaborative management
of medicines with patients’ primary care providers. The
National Health Service in England introduced a New
Medicine Service in 2011 for patients receiving a medicine
for the first time for a chronic condition [33]. Within this
scheme, community pharmacists support patients over
several weeks to ensure safe and effective use of drugs. The
New Medicine Service is targeted to medicines for the treat-
ment of chronic respiratory and cardiovascular illnesses.

3.3. Paying pharmacists for patient-centered services

Historically, remuneration in community pharmacy
settings has been primarily based on retailing and dis-
pensing functions in all countries considered. Although
limited, recent reform efforts in some of our country cases
have gradually introduced new payment mechanisms to
encourage the adoption of patient-centered services in
community pharmacist settings.

The level of reimbursement for patient-centered ser-
vices offered in community pharmacists in Canada varies
greatly across provinces, in part because the 10 provincial
regulatory bodies have different legislative and profes-
sional standards [13,34].In England, the introduction of the
three-tier pharmacy contract changed the existing remu-
neration mechanisms for community pharmacists. Prior
to 2005, legislation limited payments for patient-centered
services to the reimbursement of dispensed medicines and
fees for dispensing-related activities, creating a product-
centric pharmacy practice. After 2005, medication use
reviews were introduced on a set fee-for-service basis.

The Australian government introduced new compensa-
tion mechanisms for community pharmacists conducting
medication reviews in 1997 in residential care and in
2001 for all community patients [16]. Since 2011, the
Pharmacy Practice Incentive Program has been provid-
ing incentives on a fee-for-service basis for the delivery
of patient-centered services in five core areas: dia-
betes, respiratory disease, cardiovascular disease, mental
health conditions and health promotion. It is expected
that the range of areas will increase in the coming
years. The “Working with others” mechanism was also
introduced in 2011 as an annual payment for com-
munity pharmacists who collaborate with other health
professionals.

The remuneration system in place in the Netherlands is
not designed to encourage pharmacists to provide patient
care as it is mostly aimed at reimbursing dispensing ser-
vices. Although community pharmacists can get marginal
additional reimbursement for a limited number of patient-
centered services such as medication reviews, the level
of reimbursement differs by health insurer and generally
pharmacists are allowed to offer these services to a limited
number of patients. In addition, primary care providers are
easy to access in the Netherlands and are exempt from
co-payments, which further hinders the development of
community pharmacists’ role in safe, effective, and efficient
use of medications, and in the prevention and management
of chronic conditions.

Currently, in the US, pharmacist remuneration is pri-
marily based on retailing functions, which are determined
by payers, pharmacy benefit managers, or health plans.
In community settings, pharmacists may provide patient
counseling and self-care recommendations, but reimburse-
ment is not available. Many community pharmacies now
provide vaccinations and this is reimbursed by health
insurers. Increasingly, contracted private MTM companies
link community pharmacists with health plans and provide
reimbursement for MTM services. Depending on the MTM
provider and the Part D plan, community pharmacists
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Fig. 1. Advances in involving community pharmacists in prevention and management of chronic diseases.
AUS: Australia; CAN: Canada; EN: England; NL: Netherlands; SCOT: Scotland; US: United States.
"Only Alberta and Saskatchewan have reimbursement systems in place for pharmacist prescribing.

may be reimbursed for comprehensive medication review,
phone follow-up on new prescriptions or resolving drug-
related problems. Some programs have linked community
pharmacies to hospitals/healthcare systems by focusing on
medication reconciliation during care transitions, but these
practices are not standardized.

3.4. Interprofessional education

Although developments remain limited, Canada has
been at the forefront of interprofessional education. Many
Canadian universities offer training in interdisciplinary
care to nursing, medical, and pharmacy students [10]. Sim-
ilar developments are occurring in the US, where there is a
greater emphasis on training health professionals in inter-
disciplinary collaborative teams [35]. There are already
several universities in the US offering training courses
in interprofessional education [36]. Postgraduate training
courses in the US include community pharmacy residencies
focused on advancing skills in collaborative patient care. In
the Netherlands interdisciplinary education is limited to
one week during the curriculum, and is sometimes only
optional.

4. Discussion

This cross-country comparison of policy developments
highlights the increasing appetite for reconfiguring the
responsibilities of the pharmacist profession, better inte-
grating pharmacists into the healthcare system, and
equipping community pharmacists with patient-centered
roles commensurate with their training and expertise in
medications.

Fig. 1 summarizes where the six countries selected in
this cross-country comparison stand with respect to three
aspects which are crucial for the expansion of the role
of community pharmacists: (1) a dedicated remuneration
system; (2) primary care integration; (3) multidisciplinary
education. The six countries considered in this article are at
different stages of policy implementation. Notably, England
and Scotland have been at the forefront of defining dif-
ferent “tiers” of community pharmacist roles in terms
of both (1) effective, safe, and efficient use of medicines
and (2) prevention and management of chronic condi-
tions. Policymakers in England and Scotland have also
aligned these new responsibilities with specific remu-
neration systems. Canada and the US have pioneered
multidisciplinary pharmacy education—an essential com-
ponent to ensure that future health care professionals view

community pharmacists as members of integrated care
teams. Australia has made progress on a number of dif-
ferent fronts, and specifically in the area of integrating
community pharmacists within the primary care system.
Despite slow progress on the implementation front, a num-
ber of policy developments are currently underway in
the Netherlands and policymakers are actively engaged in
developing legislation to expand the roles of community
pharmacists.

Paradoxically, with the exception of the US and the
Netherlands, community pharmacists are often not play-
ing a key role in the recent policy evolution of accountable
care. Although quality improvement efforts are promi-
nent on the political agenda in the US, progress thus far
remains limited. For example, there are several ongoing
initiatives which aim to improve the quality of prescrip-
tion drug therapy by holding health plans accountable for
the care they provide to patients. The National Quality
Forum recently developed pharmacy-specific quality indi-
cators, primarily used by health plans, aimed at monitoring
the safety of prescription drug therapy, promoting generic
drug use, and improving adherence. The Pharmacy Quality
Alliance is actively pursuing the development and adoption
of metrics of community pharmacy services for use in qual-
ity improvement, benchmarking, and pay-for-performance
benchmarks [37].

In the Netherlands, the Dutch Healthcare Inspectorate
and the Royal Dutch Pharmacists Association developed
indicators to evaluate the quality of care in community
pharmacies [38]. Introduced nationally in 2008, the indi-
cators were designed to provide pharmacist-reported data
on the structure, process and outcome of care at the level
of a community pharmacy [38].

When moving forward, policy-makers should consider
a number of important practical objectives: effectively
integrating community pharmacists into primary care;
developing a shared vision for different levels of pharmacist
services; and devising new remuneration mechanisms and
performance-based incentive mechanisms [39]. Table 3
provides a roadmap for the expansion of the role of phar-
macists, detailing the mechanisms and processes by which
these three objectives were achieved in the countries, and
the facilitators or barriers to successful policy implemen-
tation.

4.1. Interprofessional collaboration

There is a need to foster collaboration between differ-
ent provider groups by integrating community pharmacists



Table 3

Overcoming practical challenges when expanding the role of community pharmacists in different settings.

Policy objective Mechanism by Process by which policy objective was achieved in Facilitators to successful policy Barriers to successful policy
which policy successful countries implementation implementation
objective could be
achieved
Effectively Interprofessional Many Canadian universities offer training in In Canada, facilitators include flexible In Canada, the limited
integrating collaboration interdisciplinary care to nursing, medical, and regulatory frameworks, emerging alternative development of electronic medical
community achieved through pharmacy students. Collaborative work was also financing and reimbursement approaches as records could be a barrier to the
pharmacists into interdisciplinary fostered by a number of federal/provincial-level well as the publication of the national integration of community
primary care education and data reports. For example, the Federal/provincial advisory interprofessional competency framework in pharmacists.
sharing committee developed a framework for collaborative 2014.

Developing a Differentiation of

shared vision for pharmacist
different levels of services
pharmacist

services

health human resource planning in 2005. In addition
to initiatives at provincial level-especially in Ontario
and Alberta-a national interprofessional competency
framework was established in 2014.

In the Netherlands, enabling patients’ health
information to be electronically transferred to and
from community pharmacies is a national priority,
allowing community pharmacists and primary care
physicians to increasingly consult each other. In
addition, a national electronic patient record is being
developed, which will contain information on
prescription drugs and relevant clinical information.
In Australia, the National Health Policy encourages the
integration of community pharmacists through for
instance payment for referral by the primary care
physicians for Home Medicines Reviews; or review
and reporting by pharmacist to primary care
physicians; or payment for “collaboration with others”
as part of the Pharmacy Practice Incentives.

England recognizes different levels of pharmacy
services, accompanied by respective sets of tasks and
required skills: essential, advanced, and enhanced.

The government has had a long-standing interest in
developing and exploiting community pharmacy. As
early as 1992, it established a Joint Working Party with
the Royal Pharmaceutical Society on pharmaceutical
care [46].

The greatest impetus for expanding the role of
community pharmacists came with the publication of
specific pharmacy policies for the NHS in England and
Scotland in the early 2000s. The period between 1995
and 2005, which preceded the introduction of
England’s 3-tier NHS Pharmacy Contractual
Framework, witnessed a range of local community
pharmacy initiatives, involving evidence generation,
pilots and service development.

In the Netherlands, community pharmacists
and primary care physicians have been
cooperating through Pharmacotherapy Quality
Circles. They are also increasingly located in
the same Community Health Care Centres.

In Australia, facilitators include remuneration
for pharmacist services, employment of
practice facilitators and computer-dedicated
programs.

The pharmacy contract served as the primary
driver to successful implementation and
adoption [47].

Relationships between commissioners (those
who decide which services should be provided,
who should provide them, and how they
should be paid for) and local pharmaceutical
committees were important facilitators.

Awareness, availability, and attitude of local

community pharmacists were facilitators of
successful implementation.

www.manaraa.com

In the Netherlands, choice and
competition across service
providers pose a barrier to effective
integration of pharmacists into
primary care and are responsible
for discontinuing care.

Access to funding and adequate
resources to commission new
community pharmacist services
were identified as key barriers [47].

Support from primary care
physicians was also identified as a
critical barrier to successful
implementation.
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Performance-based
financial and
nonfinancial
incentive
mechanisms to
encourage
service provision
rather than
dispensing

Development of
quality indicators
and performance
metrics that can be
tied to payment
models

The Netherlands introduced a set of 42 indicators to
measure the quality of care provided by community
pharmacists in 2008. The indicators were developed in
collaboration between the Dutch Healthcare
Inspectorate and the Royal Dutch Pharmacists
Association.

In the United States, the National Quality Forum (NQF)
developed pharmacy-specific quality indicators,
primarily used by health plans. Similarly, the
Pharmacy Quality Alliance is actively pursuing the
development and adoption of metrics of community
pharmacy services for use in quality improvement and
pay-for-performance benchmarks.

NQF was created (1999) by a group of public and
private health leaders, arising from work accomplished
during President Clinton’s initiative for a Consumer Bill
of Rights. Pharmacy Quality Alliance was created
(2006) by the stakeholders of Medicare Part D to help
ensure its quality.

Quality improvement is a shared objective in
the health care system. The Ministry of Health
introduced quality indicators for all sectors of
healthcare, without singling out community
pharmacy.

The Affordable Care Act aims to reward
improved quality, outcomes, and efficiency.

The Center for Medicaid and Medicare seeks to
achieve improved quality, improved health
and lower costs, known as the triple aim.

Healthcare reimbursement continues to move
away from fee-for-service with no link to
quality, toward global outcomes-based
population incentives, using key performance
targets and quality indicators as the basis for
aspects of reimbursement.

In pharmacy, EQuIPP is a platform developed
to improve performance in community
pharmacies via comparisons of quality
indicators across groups of pharmacies and/or
plans.

Large pharmacy chain organizations are likely
to have the vision, information technology and
human resources to adapt to quality-based
reimbursement models.

Lack of clarity around how the
quality indicators will be used, for
example in remuneration
decisions.

Lack of knowledge of changing
reimbursement models, as they
may not directly impact front-line
pharmacists yet.

Information systems are necessary
within practices to monitor their
own performance.

Pharmacists’ personal performance
and compensation may not align
with newer reimbursement
models.

www.manaraa.com
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into the wider primary care workforce. Without such col-
laboration, equipping community pharmacists with new
responsibilities risks fragmenting primary care services.

One aspect of collaboration is data sharing facilitated by
information technology. Enabling patients’ health informa-
tion to be electronically transferred to and from community
pharmacies is crucial. In the Netherlands, the transfer of
information between health professionals is becoming a
reality. In particular, community pharmacists and primary
care physicians increasingly consult to ensure appropri-
ate medication use, including periodic pharmacotherapy
consultation.

Another key component of collaboration is interdis-
ciplinary education of nursing, medical, and pharmacy
students. Such training that fosters collaborative work
is increasingly commonplace in Canada. In addition
to initiatives at provincial level—especially in Ontario
and Alberta—a national interprofessional competency
framework was established in 2014; these serve as key
facilitators for successful development and implementa-
tion of interprofessional collaboration curricula around
the country.

4.2. Differentiation of pharmacist services

Although all six countries have gradually expanded the
responsibilities of community pharmacists in patient care,
there is still no consensus on how best to differentiate ser-
vices at different pharmacy practice tiers [40]. Reflecting
the government’s long-standing interest in strengthening
the community pharmacy profession, in 2005, England
established the pharmacy contract to recognize different
levels of pharmacy services, accompanied by respective
sets of tasks and required skills. In addition to this contract,
awareness, availability, and attitude of local community
pharmacists were key facilitators of successful implemen-
tation [47].

Such clearly defined responsibilities would help com-
munity pharmacists and other health professionals in other
countries understand their roles, establish performance
indicators, and design adequate educational programs
[40]. Professional and regulatory organizations have so far
been instrumental in defining the core competencies of
community pharmacists. Learning from other professional
groups such as those involved in national health technol-
ogy assessments, forming international collaborations, and
forging consensus among national and local community
pharmacist organizations could lead to the identification
of a tiered set of professional standards to form the basis of
future policy discussions.

4.3. Revised payment model

One of the primary obstacles to more widespread
implementation of patient-centered roles for community
pharmacists is the current remuneration model [41]. Phar-
macy has previously been recognized as the only health
profession that is primarily reimbursed for the sale of a
product rather than provision of a service [16]. Thus, an
adequate remuneration model is needed to balance the

income from dispensing and retailing medicines with that
from an expanded service to patients.

Pharmacist remuneration in most settings is primar-
ily based on dispensing. In 2010, the Canadian Academy
of Health Sciences (CAHS) underlined the necessity of
building a remuneration system for non-medical health
professionals in an attempt to integrate them into the
primary care system by aligning funding and provider
remuneration with patient outcomes. One promising
financing model would involve the funding of commu-
nity pharmacists to be part of the primary care system
[42]. A subsequent report from CAHS developed a concep-
tual framework for innovative models of care to optimize
scope the scope of practice, including flexible legislative
frameworks and alternative funding models [43]. In the US,
the latest health care reforms (Affordable Care Act) aims
to shift reimbursement of health care providers from fee-
for-service payment toward rewards for improved quality,
outcomes, and efficiency [44].

Introducing policy changes to formally expand the
role of community pharmacists cannot be achieved at
once, especially in this economic context. Rather, countries
should consider adopting a tiered implementation strat-
egy to facilitate the transformation of the community
pharmacy practice. The first tier could represent the high
priorities of moving beyond the traditional retailing and
dispensing of medications. It could include monitoring the
safety, accuracy and quality of drug dispensing and use.
The second tier could consist of overseeing the appropriate
indication and adherence to medicinal prescriptions—an
essential component of chronic disease prevention and
management. Finally, more focused prevention and man-
agement of chronic disease could constitute the third tier.
Implementation will have to be carefully designed, tak-
ing into account national circumstances, data availability,
and the legitimate concerns of community pharmacists
regarding their professional supply and the required struc-
tural changes. An important consideration is to accompany
policy changes with carefully designed and executed eval-
uation strategies.

5. Conclusions

Community pharmacists are underutilized profession-
als: they have the skills and position in the healthcare
system to engage further in the provision of care for people
with multiple chronic diseases. The magnitude and range
of reform efforts across the countries covered in this arti-
cle demonstrate the enthusiasm and political will to equip
community pharmacists with patient-centered roles. Inte-
gration of community pharmacists into primary care faces
the following obstacles: lack of established collaboration
among providers; inadequate compensation models that
fail to reward the delivery of patient-centered services
in the pharmacy setting; and lack of a shared vision for
different levels of pharmacist services. Our policy review
highlights the need to devise targeted efforts to formally
integrate community pharmacists into the primary health-
care system and make community pharmacy a “health hub
destination for the future” [45].



E. Mossialos et al. / Health Policy 119 (2015) 628-639 639

References

[1] Yach D, Hawkes C, Gould C, Hofman KJ. The global burden of chronic
diseases: overcoming impediments to prevention and control. Jour-
nal of the American Medical Association 2004;291(21):2616-22.
Department of Health and Human Services—Health Resources and
Services Administration—Bureau of Health Professions. The ade-
quacy of pharmacist supply: 2004 to 2030. (http://bhpr.hrsa.gov/
healthworkforce/reports/pharmsupply20042030.pdf); 2008 |[cited
24.10.13].

[3] Agency for Healthcare Research and Quality. The number of

practicing primary care physicians in the united states: primary care

workforce facts and stats No. 1 Rockville. (http://www.ahrq.gov/

research/findings/factsheets/primary/pcwork1/index.html.); 2011

[cited 24.10.13].

Global Knowledge Exchange Network. An overview of edu-

cation and training requirements for global healthcare

professionals—pharmacist. (http://www.gken.org/Docs/Workforce/

Pharmacy Education FINAL 102609.pdf.); 2009 [cited 23.07.12].

Habeed I, Deepack J, Jegan R. Pharmacists in the wider pub-

lic health workforce—a review. Archives of Pharmacy Practice

2012;3(2):166-9.

[6] Chave ]. Professionalism and liberalisation. Copenhagen: EuroPharm
Forum; 2010.

[7] Mossialos E, Naci H, Courtin E. Expanding the role of community
pharmacists: policymaking in the absence of policy-relevant evi-
dence? Health Policy 2013;111(2):135-48.

[8] Hepler CD, Strand LM. Opportunities and responsibilities in
pharmaceutical care. American Journal of Hospital Pharmacy
1990;47(3):533-43.

[9] Holland RW, Nimmo CM. Transitions, part 1: beyond phar-
maceutical care. American Journal of Health-System Pharmacy
1999;56(17):1758-64.

[10] Tannebaum C, Tsuyuki RT. The expanding role of pharmacists’
practice: implications for physicians. Canadian Medical Association
Journal 2013;185(14):1228-332.

[11] Canadian Pharmacist Association. Pharmacists’ medical manage-
ment services. Environmental scan of activities across Canada.
Ottawa: Canadian Pharmacists Association; 2013.

[12] Tannenbaum C, Tsuyuki RT. The expanding scope of pharmacists’
practice: implications for physicians. Canadian Medical Association
Journal 2013;185(14):1228-32.

[13] Law MR, Ma T, Fisher J, Sketris IS. Independent pharmacist prescrib-
ing in Canada. Canadian Pharmacists Journal/Revue des Pharmaciens
du Canada 2012;145(1):17-24.

[14] Richardson E, Pollock AM. Community pharmacy: moving from
dispensing to diagnosis and treatment. British Medical Journal
2010:340.

[15] Avery A], Pringle M. Extended prescribing by UK nurses and phar-
macists: with more evidence and strict safeguards, it could benefit
patients. British Medical Journal 2005;331(7526):1154.

[16] Rigby D. Collaboration between doctors and pharmacists in the com-
munity. Australian Prescriber 2010;33(6):191-3.

[17] HotiK, Sunderland B, Hughes ], Parsons R. An evaluation of Australian
pharmacist’s attitudes on expanding their prescribing role. Pharmacy
World & Science 2010;32(5):610-21.

[18] Lenaghan E, Holland R, Brooks A. Home-based medication review in
a high risk elderly population in primary care—the POLYMED ran-
domised controlled trial. Age and Ageing 2007;36(3):292-7.

[19] Roughead EE, Barratt JD, Ramsay E, Pratt N, Ryan P, Peck R, et al.
The effectiveness of collaborative medicine reviews in delaying
time to next hospitalization for patients with heart failure in the
practice setting: results of a cohort study. Circulation: Heart Failure
2009;2(5):424-8.

[20] Castelino RL, Bajorek BV, Chen TF. Retrospective evaluation of home
medicines review by pharmacists in older Australian patients using
the medication appropriateness index. The Annals of Pharmacothe-
rapy 2010;44(12):1922-9.

[21] Foppe van Mille JW, Schulz M, Tromp TFJD. Pharmaceuti-
cal care, European developments in concepts, implementation,
teaching, and research: a review. Pharmacy World and Science
2004;26(6):303-11.

[22] Kempen TG, van de Steeg-van Gompel CH, Hoogland P, Liu Y, Bouvy
ML. Large scale implementation of clinical medication reviews in
Dutch community pharmacies: drug-related problems and interven-
tions. International Journal of Clinical Pharmacy 2014;36(3):630-5.

[23] Centers for Medicare and Medicaid Services. Medication ther-
apy management Baltimore. (http://www.cms.gov/Medicare/

[2

[4

[5

Prescription-Drug-Coverage/PrescriptionDrugCovContra/MTM.
html.); 2013 [cited 15.10.13].

[24] Chisholm-Burns M, Lee JK, Spivey C, Slack M, Herrier R, Hall-Lipsy E,
et al. US pharmacists’ effects as team members on patient care: sys-
tematic review and meta-analyses. Medical Care 2010;48:923-33.

[25] Cranor CW, Bunting BA, Christensen DB. The Asheville project: long-
term clinical and economic outcomes of a community pharmacy
diabetes care program. Journal of the American Pharmacists Asso-
ciation (Wash) 2003;43(2):173-84.

[26] American Pharmacist Association. Collaborative practice agreements
vary among the states. (http://www.pharmacist.com/collaborative-
practice-agreements-vary-among-states); 2013 [cited 15.10.13].

[27] American College of Clinical P, Hammond RW, Schwartz AH, Camp-
bell M], Remington TL, Chuck S, et al. Collaborative drug therapy
management by pharmacists—2003. Pharmacotherapy: The Journal
of Human Pharmacology and Drug Therapy 2003;23(9):1210-25.

[28] Campbell RK. DCCT opens new opportunities for pharmacists.
California Pharmacy 1993:26-7.

[29] Hartnell NR, MacKinnon NJ, Sketris IS, Gass D. The roles of commu-
nity pharmacists in managing patients with diabetes: perceptions
of health care professionals in Nova Scotia. Canadian Pharmacists
Journal 2005;138(6):46-53.

[30] Urbis. Evaluation of the asthma pilot program. Urbis: Canberra; 2010.

[31] Bouvy Marcel L, Ruud Dessing, Fons Duchateau. White paper on phar-
macy in the Netherlands position on pharmacy, pharmacists and
pharmacy practice. The Hague: Royal Dutch Pharmacists Associa-
tion.; 2011.

[32] NHS Scotland. Chronic medication service. (http://www.
communitypharmacy.scot.nhs.uk/core_services/cms.html.); 2013
[cited 15.10.13].

[33] NHS England. Q&A about the new medicine service (NMS).
(http://www.nhs.uk/NHSEngland/AboutNHSservices/pharmacists/
Pages/medicine-service-qa.aspx.); 2013 [cited 15.10.13].

[34] SketrisIS. Extending prescribing privileges in Canada. Canadian Phar-
maceutical Journal 2009;142(1):17.

[35] American College of Clinical Pharmacy. ACCP  white
paper—interprofessional education: principles and application.
A framework for clinical pharmacy. (http://www.accp.com/docs/
positions/whitePapers/InterProfEduc.pdf.); 2009 [cited 22.10.13].

[36] American College of Clinical Pharmacy. Interprofessional edu-
cation (IPE) in action. (http://www.aacp.org/resources/education/
Documents/IPEC-in-action.pdf.); 2011 [cited 22.10.13].

[37] Ross LA. Quality improvement in health care: opportunities
and responsibilities for pharmacists. Annals of Pharmacotherapy
2013;47(9):1206-9.

[38] De Bie], Kijlstra NB, Daemen BJ, Bouvy ML. The development of qual-
ity indicators for community pharmacy care. British Medical Journal
Quality and Safety 2011;20(8):666-71.

[39] Maine L, Knapp K, Scheckelhoff D. Pharmacists and technicians can
enhance patient care even more once national policies, practices and
priorities are aligned. Health Affairs 2013;32(11):1956-62.

[40] Kennie-Kaulbach N, Farrell B, Ward N, Johnston S, Gubbels A, Eguale
T, et al. Pharmacist provision of primary health care: a modified Del-
phi validation of pharmacists’ competencies. BMC Family Practice
2012;13(1):27.

[41] Smith M, Bates D, Bodenheimer T. Pharmacists belong in account-
able care organizations and integrated care teams. Health Affairs
2013;32:1963-70.

[42] Canadian Academy of Health Sciences. Transforming care for Canadi-
ans with chronic health conditions. Put people first, expect the best,
manage for results. Ottawa: Canadian Academy of Health Sciences;
2010.

[43] Canadian Academy of Health Sciences. Optimizing scopes of practice.
New models of care for a new health care system. Ottawa, Canada:
Canadian Academy of Health Sciences; 2014.

[44] Academy of Managed Care Pharmacy. Pharmacists in accountable
care organizations. (http://amcp.org/Tertiary.aspx?id=8917.); 2013
[cited 15.10.13].

[45] McMillan SS, Wheeler A], Sav A, King MA, Whitty JA, Kendall E,
et al. Community pharmacy in Australia: a health hub destina-
tion of the future. Research in Social and Administrative Pharmacy
2013;9(6):863-75.

[46] Noyce PR. Providing patient care through community pharmacies in
the UK: policy, practice, and research. Annals of Pharmacotherapy
2007;41(5):861-8.

[47] Bradley F, Elvey R, Ashcroft D, Noyce P. Commissioning services
and the new community pharmacy contract:(2) Drivers, barri-
ers and approaches to commissioning. Pharmaceutical Journal
2006;277(7413):189-92.


http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0240
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0260
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0265
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0265
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0265
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0265
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0265
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0265
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0265
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0265
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0265
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0270
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0275
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0280
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0285
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0290
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0295
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0300
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0305
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0310
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0315
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0320
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0325
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0330
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0335
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0340
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0345
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0355
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0360
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0370
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0375
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0380
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0385
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0385
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0385
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0385
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0385
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0385
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0385
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0385
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0385
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0385
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0390
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0405
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0405
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0405
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0405
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0405
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0405
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0405
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0405
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0405
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0405
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0405
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0405
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0420
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0425
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0430
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0435
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0440
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0445
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0450
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0460
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0465
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470
http://refhub.elsevier.com/S0168-8510(15)00041-X/sbref0470

	From “retailers” to health care providers: Transforming the role of community pharmacists in chronic disease management
	1 Introduction
	2 Methods
	2.1 Analytical framework
	2.2 Country selection
	2.3 Country questionnaires and data collection

	3 Results
	3.1 Effective, safe, and efficient use of medicines
	3.2 Chronic disease prevention and management
	3.3 Paying pharmacists for patient-centered services
	3.4 Interprofessional education

	4 Discussion
	4.1 Interprofessional collaboration
	4.2 Differentiation of pharmacist services
	4.3 Revised payment model

	5 Conclusions
	References


