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Records identified through database 
searching

(n = 8,300)
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Additional records identified through 
other sources and snowballing

(n = 358)

Records after duplicates removed
(n =4,025)

Title/abstract screened 
(n = 4,025)

Records excluded
(n = 3,310)

Full-text articles assessed for 
eligibility
(n = 724)

Full-text articles excluded, reasons:
- skill-mix not main intervention n = 99
- year (prior 2010) = 164
- no relevant or insufficient reporting 

of outcome measure n=14
- not SR/ME n=48
- not ambulatory care n=202
- Does not cover one of 5 areas or 

implementation n=9
- no EU/OECD country n=4
- Article not available n=4 

Reviews included 
N= 186, of which

• 171 on five key areas
• 29 on implementation

Overview of reviews: search results 

With thanks to Claudia Maier



5. Collaboration 
& shared care

2. Outreach 
roles / tasks

3.  Skills to empower 
patients/peers

1. New division of 
work: advanced 

practice providers

4. Coordinator roles
Primary 

healthcare 
skill-mix 
changes

Skill-mix innovations: main cross-cutting 
themes



What professions? 

• Main providers of skill-mix innovation:
• Nurses 
• Pharmacists 

• Other professions: dieticians, physical 
therapists, CHWs/lay workers, other

• Physicians less often covered

• Multiprofessional teams (but composition 
often not clear)

• Various professions subsumed
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Zooming in: skill-mix and health promotion 
and prevention
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Acknowledgement: With thanks to Stephan van den Broucke, Hannah Budde, Laura Pfirter



What skill-mix changes for health promotion? Target 
groups: (school) children and healthy adults
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Skill-mix 
aimed at 

improving 
diet and 
nutrition 

By whom? (School) nurses, 
dietitians, health counsellors, PCP 
physicians (vs. UC)
What tasks? dietary counselling, 
nutrition assessment, motivational 
interviews, referral to dietician/other

Outcomes?
• Significant reduction in BMI z-score (−0.10, 
95% CI −0.15 to −0.05) [1]
 • significant increase in fruit & vegetable 
consumption; decrease in fat intake [2],  
decrease in serum cholesterol [2]

[1] Schroeder et al. (2016); [2] Bhattaria (2013), [3] Orrow et. al. (2012), [4] 
Kroll-Desrosiers et al. (2016); [5] Lewin et. al. (2010); [6] Abbott & Elliott (2017) [7] Issel 
et. Al. (2011); [8] Dalziel & Segal (2012)  

Stimulating 
physical 

activity for 
sedentary 

adults 

By whom? Exercise or physical 
activity specialists, nurses, 
physiotherapists, doctors (vs. UC)
What tasks? advice or counselling, 
vouchers for or referrals to leisure 
centers, motivational interviews

Outcomes?
• Improved self-reported PA at 12 months (OR 
1.42, 95% CI 1.17 to 1.73) [3]
• Positive effects on cardiorespiratory fitness 
• BUT: 1/6 studies found significant increase of 
11% in falls and 6% in injuries [3]

Countries? 
E.g. UK, US, IT, DK, AU, NZ, NL, FI

Countries? 
E.g. UK, NZ, US, CH, NL, AU, CA

Skill-mix to 
improve 

maternal & 
child health

By whom? Nurses, midwives, home 
visitor, CHWs, social workers (vs UC)
What tasks? Home visits, case 
manager role, (multilingual) 
counselling, prevention of 
maltreatment, assessments

Outcomes? 
• Significantly improved birth weight [4], 7/24 studies 
with increase in birth weight [7]
• Significantly improved breastfeeding [5], and 
immunization (RR 1.22, 95% CI 1.10 to 1.37; p= 0.0004) 
[4, 5]; • improved parenting knowledge [6], reduced 
costs [8]

Countries? 
E.g. US, AU, CA, NZ, UK, IE, BR, IN, MX, 

TH, ZA, TR, BD, ET, VN, Nepal



Disease prevention: improving access to screenings
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Patient 
navigators to 

increase 
screening for 
underserved 
populations

By whom? Trained lay-persons or 
health professionals (e.g. bilingual), 
working in team (vs UC)
What tasks? Education on 
screenings, support, setting 
appointments, reminder calls

Outcomes?
• 2.48 times increased screenings (95 % CI, 
1.93 to 3.18, p<0.00001) [1], increased 
screenings rates for breast, cervical, or 
colorectal cancer [2,3] 

[1] Schroeder et al. (2016); [2] Bhattaria (2013), [3] Orrow et. al. (2012), [4] 
Kroll-Desrosiers et al. (2016); [5] Lewin et. al. (2010); [6] Abbott & Elliott (2017) [7] Issel 
et. Al. (2011); [8] Dalziel & Segal (2012)  

Home visits 
(for 

disadvan-ta
ged 

groups)

By whom? CHWs, nurses, social 
workers, firefighters (vs UC)
What tasks? Home visits conducted 
alone or as part of community 
secondary prevention to eliminate 
health disparities

Outcomes?
• Significantly improved mammography 
attendance (p<0.01), pap screening (p<0.01), 
Hepatitis B screening (p<0.01)
• No significant difference in prostate cancer 
screening in low-income African-American men

Countries? US, BD, CA

Countries? 
US

Nurse-deliv
ered 

cancer 
screenings

By whom? Nurse practitioners, APN, 
specialised nurses (vs physicians)
What tasks? Nurse-led endoscopy, 
nurse-led skin cancer, cervical cancer 
screenings

Outcomes? 
• Safety and effectiveness in screening & diagnosis for 
APN 
• Colorectal cancer: Nurses detected significantly higher 
adenomas and polyps at similar rates to endoscopists • 
Absence of complications • Greater patient satisfaction 
for nurse-led care

Countries? 
US, CA, UK
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Zooming in: skill-mix and patients with chronic 
conditions

What professions?
Multiprofessional collaboration?
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Acknowledgement: With thanks to Juliane Winkelmann, Gemma Williams, Kate Polin, 
Laura Pfirter, Hannah Budde



Patient 
outcomes

Nurse-led or managed interventions – if adequately trained -  generally 
provided equal or better care to physicians for patients with chronic 
conditions

Care 
type

Resource 
Use

$

Professional 
outcomes

Diabetes
1. Titration of medicines
2. Nurse practitioners
3. Nurse-led education

CVD
4. Nurse practitioners
5. Nurse-led cardiac clinics
6. Nurse-led education
7. Home care

Mental health
8. Case managers
9. Nurse-led education

Diabetes
      All: HbA1c levels, SBP, DBP (1-3)
      1. Medication adherence
      2, 3. Feet at risk, total mortality
      Physical activity, diet, patient
      satisfaction
CVD
      4, 5. BP and cholesterol control
      5. Risk of major cardiac event
      4. Patient satisfaction
      7.  All cause mortality, QoL

      6. Medication adherence

Mental health
    8.  Depression symptoms
    9.  Self-management skills,
     Medication adherence

Diabetes
    1. Inpatient costs

    1. Outpatient costs

    2. Hospitalizations 

CVD
    4,5 Hospitalizations

Mental health
   9. Use of crisis and 
emergency services

$

+/-

+/-

Diabetes, CVD
2, 4.  job 
satisfaction

2, 4. Inappropriate 
demands for team 
work 
    

+/-

+/-



Good evidence that pharmacist interventions can improve health 
outcomes

$

• Health screenings
• Immunizations
• Monitoring drug 

interactions, medication 
adherence

• Lifestyle and disease 
management education 

• Therapeutic 
recommendations and 
guidance on prescribing 
to physicians 

Diabetes: 
      HbA1c levels 
CVD
       SBP, DBP, QoL
Cancer
       Nausea and vomiting
       BP control, QoL
       Knowledge-attitude
       practice chemotherapy
Depression
       Symptom change 
All
       Medication adherence

 Diabetes
       Dominant over usual care
CVD
        Emergency department 
visits and hospitalizations 
        Cost saving for 
anticoagulant services
Cancer
        Anti-emetic drug costs
        Dominant over usual care

Diabetes
       Adherence to 
prescribing guidelines

Patient 
outcomes

Tasks Resource 
Use

Professional 
outcomes

$

+/-



• Since 2010, total of 8 countries newly adopted (2010-2019):
• Cyprus 
• Estonia 
• Finland 
• Netherlands 
• Poland
• Spain
• France
• Canton Vaud (Switzerland)

• Nurse prescribing pre-existed:
• Australia
• Canada
• Ireland
• Norway
• New Zealand
• Sweden
• United Kingdom 
• United States 

Example: 
Nurse prescribing increasing in Europe

Prescribing rights: 
- Limited: common chronic, minor acute 

conditions
- Exception: Netherlands for Nurse 

Specialists 

Prescribing rights expanded: 
- Full prescribing rights within specialty 

(AU, CA, IRE, NZ, UK (IP), US)
- Limited prescribing (NO, SE, UK (CP))

Maier 2019 15



Implementation: Changes to Scopes-of-Practice: 
enabling policy and governance environment

• Up to date legislation (SoP laws): 
• Periodic reviews of laws and 2011 experimental law linked to 

nationwide evaluation (NL)

• „Framework“ SoP laws instead of detailed SoP laws (New 
Zealand)

• Minimum educational standards and protocols in non-regulated 
country contexts (UK)

• Integrated, multiprofessional workforce planning

Maier, Busse & Aiken 2017, Maier et al. 2018



Implementation: Role of payment policies and 
reimbursement rates

• Reimbursement as major determining factor 

• Reimbursement (in FFS) and level of reimbursement:
• Australia: 2010, NPs gained access to reimbursement 

scheme, reimbursement at lower levels than GPs
• U.S.: state-dependent and payer-dependent, 

„incident-to-billing“

• Salaried positions: availability of funding 
• Canada, Finland, Netherlands: Challenge of securing new or 

redistributed money from existing health budgets

• Role of financial incentives: 
• Estonia / Lithuania / Finland: kick-start new roles (Finland), incentivise 

nationwide uptake of new roles (Estonia/Lithuania)

17



Implementation

18

� Clear vision and mandate for the reforms

� Early involvement of relevant stakeholders & 

leadership from MoH

� Right timing: define when to move from pilots to full 

implementation

� Right skill-levels: Step up education & training for new 

roles

� Remove legal & financial barriers: Review & update 

regulation (Scope-of-practice) and sufficient funding & 

payment schemes



European work facilitating skill-mix

• BeWell: Blueprint alliance for a 
future health workforce 
strategy on digital and green 
skills

• A project to promote the upskilling 
and reskilling of the European 
health workforce.

• Over the next four years 
(2022-2026) we will develop a green 
and digital skills strategy for the 
health ecosystem that can be 
implemented at a local, regional, 
national, and ultimately at the 
European level through the Pact for 
Skills. 19

• JA HEROES: Joint Action on 
HEalth woRkfOrce to meet health 
challEngeS

• to improve databases used in Health 
Workforce (HWF) planning; 

• to develop effective tools and 
methods to carry out HWF planning; 

• to define the best skill-mix needed by 
professionals to carry out HWF 
planning. 

Duration: 36 months, 01/02/2023 – 
31/01/2026; JA HEROES involves 19 
countries


