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5.1  Introduction

There is an overall trend towards decreasing length of stay in hospitals. 
Earlier discharges and transitions to home and community care are 
increasing, as well as the use of outpatient clinics for acute care across 
European countries. How this is implemented varies significantly not 
only between but also within countries (Corbella et al., 2018). Some 
of the key drivers of these trends are: improvements in medical and 
surgical techniques and pharmacotherapies; increased use of e-health, 
m-health and digital technologies; efforts to reduce the risk of hospital-
acquired infections; and tightening health care budgets where care 
in the community and ambulatory care settings is seen to be more 
cost effective (Busby, Purdy & Hollingworth, 2015; Marschang & 
Bernardo, 2015).

Earlier discharge and shorter hospital stays result in more patients 
with more complex conditions being treated in the community by health 
professionals in primary care and in specialized ambulatory care settings. 
All patients are vulnerable during care transitions from acute care, but 
most particularly adults with complex medical conditions and older 
adults with comorbidities or on polypharmacy regimens. Ineffective care 
transitions resulting from poor cross-site communication and collab-
oration can lead to suboptimal patient outcomes. Key factors fostering 
more effective care transitions include interdisciplinary coordination 
and collaboration of patient care across care sectors, shared account-
ability by all clinicians involved, provision of appropriate support and 
follow up after discharge (Sheikh et al., 2018), mutual respect, shared 
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goals and good communication. New models of care easing the shift in 
the location of care use existing health professionals in new ways (for 
example, extended roles) or introduce new professionals (for example, 
physician assistants or retinal screeners). These changes reflect an 
ongoing and dynamic process. 

We focus this chapter on the changing skill-mix of health profes-
sionals providing care for patients with acute illnesses. Acute illnesses 
are defined for the purpose of this chapter as all short-term, acute 
conditions, ranging from acute episodes of chronic conditions, such 
as stroke or myocardial infarction, which require highly specialized, 
coordinated health care across sectors (for example hospital–ambula-
tory care transitions), to minor acute illnesses that are often prevalent 
in primary care practices (such as influenza, pharyngitis, urinary tract 
infections). We begin with a review of the literature on the increasingly 
earlier shift of patients from hospital to outpatient, ambulatory and 
community care, with a focus on home care settings, and the use of 
the wider health care team in the management of acute presentations 
of conditions – both major and minor. We then provide an overview 
of recent trends across Europe and internationally of skill-mix changes 
and innovations. We present three case studies of skill-mix innovations 
and innovative models of care that optimize the scope of practice of 
health professionals.

Our analysis of literature reviews and recently published studies 
shows that there are some promising innovations involving various 
skill-mix interventions. Caution is necessary, however, in comparing 
seemingly similar models across different country contexts and assum-
ing transferability across different clinical conditions and unique pro-
fessional practices. 

5.2  Evidence on outcomes based on an overview of reviews 

Twenty-eight reviews were identified that focused on skill-mix changes 
for acute health conditions including acute episodes of chronic condi-
tions (see Box 5.1). The majority (n = 20) assessed new skill-mix models 
across care settings or providers (transitional care). Four reviews assessed 
skill-mix changes due to relocation of services (hospital-at-home) and 
four assessed expanded roles for specific health professionals for (minor) 
acute illnesses. 
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Most reviews covered skill-mix changes to reduce disruptions at the 
interface between care sectors, with a focus on the transitioning of care 
from hospital to ambulatory care (Table 5.1). The population groups 
targeted by the interventions ranged from patients with stroke, acute 
myocardial infarction or other acute cardiovascular conditions, or acute 
pneumonia to pregnant women at risk, and transitional care between 
paediatric and adult care for patients with juvenile onset of rheumatic 
and musculoskeletal diseases. 

5.3  Skill-mix strategies addressing acute conditions

Skill-mix interventions with a focus on transitional care 

Improving the transition from one setting to another is critical for 
patients with acute conditions, as there is a risk of disruption in service 
delivery. Transitional care is defined as the various points where a patient 
moves to, or returns from, a particular physical location or makes con-
tact with a health care professional for the purposes of receiving health 
care. This includes transitions between home, hospital, residential care 
settings and consultations with different health care providers in out-
patient facilities (World Health Organization, 2016).

Skill-mix interventions to improve transitional care were analysed 
in 20 systematic reviews emanating from the overview of reviews. All 
reviews evaluated interventions before, at, or immediately after discharge 
from hospitals to ambulatory care services. The skill-mix interventions 
were clustered into transitional care roles performed by various profes-
sions. These reviews did not differentiate between the professions that 
performed the role of coordination or case management. Four and five 

Box 5.1  Overview of the evidence on skill-mix innovations  
in acute care patients

•	 Number of reviews: A total of 28 systematic reviews covering 637 
individual studies, often RCTs, were identified. 

•	 Country coverage: The studies were conducted in a large number of 
different EU countries and other, primarily high-income, countries, 
notably the USA.

•	 Methods: Of all reviews, six performed meta-analyses. One review 
was a Cochrane review.
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Table 5.1  Summary of reviews: skill-mix on transitional care and early discharge planning

Description of 
intervention 

Content of 
interventions and 
skill-mix changes Profession(s) Population Countries Patient-related outcomesa Health-system-related outcomes 

Profession-
specific 
outcomes

Transitional 
care roles, 
various 
professions 
[1–9] 

Various roles 
including case 
manager role, 
care coordinator, 
transition 
coordinator. 
Interventions 
included 
structured 
pre- and/or 
post-discharge 
planning, 
pre-discharge 
education, home 
visits, medication 
reconciliation 
scheduling 
follow up and 
linkage with 
other services and 
sectors, mostly 
provided by 
multiprofessional 
teams in a 
community 
setting

Intervention: 
Nurses (incl. 
APN), clinical 
pharmacists, 
GPs, care 
coordinators, 
physiotherapists, 
social workers, 
stroke support 
workers, case 
managers, 
caregivers, 
transitional care 
teams (team 
composition 
including 
transition 
coordinator)
Comparison: 
Pharmacists, 
family 
physician, 
cardiologist 
not consistently 
reported 

Stroke 
patients [1,2], 
patients with 
community-
acquired 
pneumonia 
[3] or older 
people [4], 
juvenile onset 
rheumatic and 
musculoskeletal 
disease 
patients [5], 
patients with 
heart failure 
[6,9], adults 
hospitalized 
for diverse 
conditions 
[7,8] 

UK, USA, 
AU, CA, 
DE, BE, 
BR, NL, 
IT, IL, IE, 
IR, ES, 
CH, NZ, 
AT, CN, 
HK, TW, 
DK, IN, 
NO PT, 
SE, TH, 
SW, not 
consistently 
reported

•	 Improvement in mortality 
(OR 1.04, 95% CI 
0.77–1.40, P = 0.81) in 
stroke patients [2]

•	 Home-visits reduced 
mortality 3–6 months (RR 
0.77, 95% CI 0.60–0.997), 
outpatient clinic-based 
interventions reduced 
mortality in patients with 
heart failure (RR 0.56, 95% 
CI 0.34–0.92) [9]

•	 Reductions in post-discharge 
clinical adverse event rates 
[8]

•	 Improved knowledge about 
the disease [1], adherence 
to appointments; quality 
of life; psychosocial and 
disease-specific health status 
[5]

•	 Case management reduced 
emergency visits [1,6]; 
increased outpatient 
appointments [1]; significantly 
reduced hospital stay (MD 
5.5 days, 95% CI 2.9–8.2, 
P < 0.0001) [2,4]

•	 Significant reduction of 
hospital readmission (RR 
0.92, 95% CI 0.87–0.98) in 
heart failure patients [6,9], 
mixed results for older people, 
pneumonia [3,4,7,8]

•	 High (vs low) intensity 
interventions with significantly 
improved effect for 
readmissions in heart failure 
[6]

•	 No significant improvements 
in ED visits, GP visits and 
specialist clinic/outpatient 
visits for older people [4] and 
no difference for health service 
utilization [1]
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•	 No significant effect in 
physical functioning, 
mood, quality of life for 
patients and caregivers [1]

•	 Little or no difference 
for mood status and 
subjective health status and 
participants’ ADL [2]

Resource use:
•	 Community-initiated case 

management reported lower 
costs [4]

•	 Estimated costs ranged from 
23% lower to 15% higher 
costs for the intervention group 
[2]

Pharmacist-led 
transitional care 
[10–13]

Interventions 
covered 
medication 
review, 
reconciliation 
and patient 
counselling and 
education

Intervention: 
Pharmacists, 
pre-graduate 
pharmacists, 
pharmacist 
technicians, 
nurses/
physicians 
(collaborator), 
GPs, community 
health care 
professionals
Comparison: 
Physicians, 
nurses, care 
coordinators, 
others n/r

Patients with 
various acute 
conditions 
(e.g. heart 
failure, COPD, 
diabetes, 
coronary 
syndrome [13], 

AU, BE, 
CA, CN, 
DK, ES, 
IR, SE, 
UK, USA 
(not 
consistently 
reported) 

•	 Medication error 
significantly improved (OR 
0.44, 95% CI 0.31–0.63) 
[11]

•	 Mixed results on adverse 
drug event [10]

•	 Mixed results on mortality 
[10] 

•	 No significant difference 
for all-cause mortality [12] 

•	 Improved medication 
adherence [13]

•	 ED visits reduced [10–12]; 2 
meta-analyses: OR 0.42, 95% 
CI 0.22–0.78 [11] and RR 
0.72, 95% CI 0.58–0.92 [12]

•	 Mixed results on hospital 
readmissions [10–12] 

•	 Reduction in hospital visits 
due to adverse drug events (RR 
0.33, 95% CI 0.20–0.53) [12]

•	 No significant improvements 
for readmissions, 
hospitalizations, emergency 
visits and mortality [13]

•	 Cost savings associated with 
difference in readmissions [13]
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Description of 
intervention 

Content of 
interventions and 
skill-mix changes Profession(s) Population Countries Patient-related outcomesa Health-system-related outcomes 

Profession-
specific 
outcomes

Nurse-led 
transitional care 
[14–18]

Initiated in 
hospital, 
community or 
post-discharge. 
Interventions 
included discharge 
planning, care 
coordination and 
plans, patient 
education, 
assessment, home 
visits, improve 
medication 
adherence, 
technology-
based integrated 
counselling, care 
coordination, 
advocacy 
for options 
and services, 
involvement with 
family members

Intervention: 
Case manager/
specialist nurses, 
clinical nurse 
specialists, 
registered 
nurses, 
registered nurses 
and other 
professions 
Comparison: 
GPs, nurses, 
physiotherapists, 
caregivers, 
discharge 
planning nurses 
(not consistently 
reported) 

Patients with 
various acute 
conditions 
(e.g. after 
cancer surgery, 
heart failure, 
elderly, high-
risk pregnant 
women) or 
chronic illness 
[17,18]

CA, CN, 
DE, DK, 
ES, HK, 
IL, IT, 
LB, NL, 
Taiwan, 
UK, USA

•	 Improved treatment 
adherence [15], and 
medication adherence [16]

•	 Risk of death significantly 
reduced by 50% in cancer 
patients [15]

•	 Increased satisfaction for 
postpartum mothers and 
for heart failure patients 
after discharge [15]

•	 Depression symptoms for 
caregivers in elderly care 
reduced [15]

•	 Improved patient 
satisfaction and quality of 
life [17]

•	 Mixed results for 
psychological outcomes 
[18]

•	 Readmission rates reduced 
(RR 0.51, 95% CI 0.29–0.91, 
P = 0.02) [15], (OR 0.74, 95% 
CI 0.60–0.92) [14]

•	 Hospital stay reduced 
[14,15,18], (MD 1.28 days 
[14])

•	 No difference for ED / 
outpatient visits [14]

•	 Primary care visits reduced [15]
•	 Hospital readmissions [17,18], 

ED visits [18], duration of 
readmission and mortality 
reduced [17]

•	 No reduction in index 
admission stay [17]

Resource use: 
•	 Cost saving (case management) 

[14] and lower maternal and 
infants care costs [15]

•	 Discharge planning reduced 
total and readmission costs 
[17]

•	 Mixed results for costs [18]

Table 5.1  (cont.)
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Patient 
navigator roles
[19,20]

Transitional care 
intervention from 
hospital to home 
through patient 
navigation. 
Intervention 
components 
included 
coordination, 
discharge 
planning and 
follow up, 
education and 
multiprofessional 
collaboration

Intervention: 
Nurse, 
advanced 
practice nurse, 
social worker, 
pharmacist
Comparison: 
Family 
physician, not 
consistently 
reported

Older patients 
with chronic 
conditions

•	 Significantly improved 
depression symptoms 
(P < 0.001) [19] 

•	 Significant improvement for 
disease self-management 
(P < 0.05) [19]

•	 Mixed results on quality of 
life: improved (P < 0.001) 
[19], no significant effect 
[20] 

•	 Improved activities of daily 
living, communication 
with patients, caregivers, 
education for caregivers, 
self-management, 
knowledge of patient 
medication [19]

•	 Mortality was significantly 
reduced (RD –0.02, 95% 
CI –0.05 to 0.00) [20]

•	 Significantly fewer ED visits at 
3 months post-discharge (RD 
–0.08, 95% CI –0.15 to –0.01); 
no effect at 1, 6, 12 months [20] 

•	 Significantly lower at 6 months 
(RD –0.05, 95% CI –0.09 to 
–0.00), 12 months (RD –0.11, 
95% CI –0.17 to –0.05), and 
at 24 months (MD –1.03, 95% 
CI –1.81 to –0.24) (for patients 
with chronic conditions) [20]; 
lower readmissions for patients 
with chronic conditions [19]

•	 Shorter time to readmission and 
fewer hospital days [19]

•	 Improved community referrals 
[19]

Resource use:
•	 Inconclusive effect on 

emergency costs [19]

Abbreviations: ADL: activities of daily living; CI: confidence interval; CNS: clinical nurse specialist; COPD: chronic obstructive pulmonary disease; ED: Emergency 
Department; GP: general practitioner; MD: mean difference; n/r: not reported; OR: odds ratio; RD: risk difference; RR: relative risk. 

Country abbreviations: AU: Australia; AT: Austria, BE: Belgium; BR: Brazil; CH: Switzerland; CN: China; DE: Germany; DK: Denmark; ES: Spain; FI: Finland; GE: 
Georgia; IT: Italy; IR: Iran; JP: Japan; NL: the Netherlands; NZ: New Zealand; SE: Sweden; UK: the United Kingdom; USA: the United States of America.

Notes: a Including caregiver-related outcomes.

Sources: [1] Allison et al. (2011); [2] Langhorne & Baylan (2017); [3] Domingo et al. (2012); [4] Huntley et al. (2013); [5] Clemente et al. (2016); [6] Vedel & Khanassov 
(2015); [7] Hansen et al. (2011); [8] Rennke et al. (2013); [9] Feltner et al. (2014); [10] Ensing et al. (2015); [11] De Oliviera et al. (2017); [12] Mekonnen, McLachlan & Brien 
(2016); [13] El Hajj et al. (2017); [14] Huntley et al. (2016); [15] Bryant-Lukosius et al. (2015); [16] Verloo et al. (2017); [17] Zhu et al. (2015); [18] Joo & Liu (2017); [19] 
Manderson et al. (2011); [20] Le Berre et al. (2017). 
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reviews, respectively analysed the effects of transitional care roles led 
by pharmacists and nurses, whereas two reviews specifically analysed 
patient navigator roles for older people (Table 5.1). Although the skill-
mix interventions varied across the reviews, they all had in common 
that the main tasks were to improve the coordination and transitioning 
of care between the inpatient and outpatient sectors. 

The reviews evaluated the effects of several, often bundled, inter-
ventions. These included discharge planning, care coordination, home 
visits, shared care plans, multisectoral care collaboration across social 
and health sectors, as well as care coordination between hospital and 
ambulatory care providers.

•	 Nine systematic reviews focused on transitional care roles and 
pre- and post-structured discharge interventions. Case manage-
ment was central to all reviews, but interventions in one review 
combined health and social care to collaboratively provide primary 
care-based follow up for stroke patients post-discharge from hos-
pital. The interventions comprised medication reviews, assessment 
of disability and caregiver needs. It also included the provision of 
information and linkage with other services provided by social 
workers, stroke support workers, care coordinators, case managers, 
GPs and caregivers (Allison et al., 2011). Seven reviews covered a 
range of different interventions such as home visits or rehabilitation 
in addition to case management delivered by nurses, pharmacists, 
family physicians or case managers (Domingo et al., 2012; Feltner 
et al., 2014; Hansen et al., 2011; Huntley et al., 2013; Langhorne 
& Baylan, 2017; Rennke et al., 2013; Vedel & Khanassov, 2015). 
Multiprofessional teams were introduced in the transition from 
paediatric to adult care settings for patients with juvenile onset 
rheumatic and musculoskeletal diseases. Transitional care teams 
that focused on the care transitioning across the two different phases 
of life (paediatric to adulthood) encompassed at least a transition 
coordinator, paediatric and adult rheumatologist trained in adoles-
cent rheumatology and a clinical nurse specialist as well as several 
other professionals (Clemente et al., 2016). 

•	 Pharmacist-led transitional care focused primarily on medication 
reviews and reconciliation and patient counselling at the hospital–
home interface (De Oliviera et al., 2017; El Hajj et al., 2014; Ensing 
et al., 2015; Mekonnen, McLachlan & Brien, 2016). Nurse-led 
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transitional care interventions often covered more interventions 
compared with pharmacists, including discharge planning and 
coordination, home visits and patient assessments, among others 
(Bryant-Lukosius et al., 2015; Huntley et al., 2016; Joo & Liu, 2017; 
Verloo et al., 2017; Zhu et al., 2015). However, pharmacists were 
unique in providing expert medication reviews and reconciliation 
services. 

•	 Two reviews covered patient navigator roles performed by different 
professions. The reviews included a wide range of interventions, but 
most of them focused on the role of patient navigation providing 
discharge planning and follow up, education and multiprofessional 
collaboration (Le Berre et al., 2017; Manderson et al., 2011). 

Skill-mix interventions focusing on the relocation of care

Four reviews summarized the evidence on skill-mix interventions result-
ing from re-location of care settings (Table 5.2). All analysed hospital-
at-home services. 

Three reviews, including two Cochrane reviews, analysed the effects 
of shifting care location from hospitals to home in which various 
professions were involved, a concept referred to as hospital-at-home, 
in which a specialized team provides active treatment in the patient’s 
home for a disease that usually would require hospital inpatient stays. 
Randomized controlled trials covered different patient groups: stroke, 
mixed conditions, elective surgery (Gonçalves-Bradley et al., 2017), 
heart failure (Qaddoura et al., 2015) and acute episodes of chronic 
obstructive pulmonary disease (COPD) (Shepperd et al., 2017). The 
interventions comprised several new team and skill-mix models, includ-
ing teams working in hospital outreach services, community-based 
teams, as well as teams enhancing coordination of care across the 
settings. The professions covered a range of both specialists and lay 
workers, including specialist physicians and social care workers, vari-
ous therapists (speech, etc.), care assistants, home helps and volunteers 
(Gonçalves-Bradley et al., 2017; Qaddoura et al., 2015; Shepperd 
et al., 2017). 

Another Cochrane review focused on hospital-at-home skill-mix 
interventions. This time delivered by a specialist respiratory nurse 
under guidance of a medical hospital team targeting patients with acute 
exacerbations of COPD (Jeppesen et al., 2012).
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Table 5.2  Summary of reviews: skill-mix interventions and relocation of care from hospital settings to patients’ homes

Description of 
intervention 

Content of 
interventions 
and skill-
mix changes Profession(s) Population Countries Patient-related outcomes

Health-system related 
outcomes 

Profession-
specific 
outcomes

Hospital-at-
home, various 
professions 
[1–3]

Hospital 
treatment 
at home 
provided by 
specialized 
team

Intervention: 
Physicians 
and various 
specialties, 
nurses, GPs, 
cardiologists, 
care assistants, 
home helps, 
dieticians, 
physiotherapists, 
social workers, 
volunteers, 
occupational or 
speech therapists, 
social workers

Comparison: 
Health care 
staff in inpatient 
settings, 
inconsistently 
reported

Patients with 
heart failure 
[2], stroke 
[1, 4], mixed 
condition [1, 
3], elective 
surgery 
patients [1] 
or acute 
episodes of 
COPD [3]

AU, CA, 
NO, SE, 
UK, ES, 
IT, NZ, 
RO, USA

Lower risk of living in an 
institutional setting for 
patients with stroke (RR 0.63, 
95% CI 0.40–0.98) and mixed 
medical conditions (RR 0.69, 
95% CI 0.48–0.99) [1]
•	 Little to no difference in 

mortality at 6 months 
follow up (RR 0.77, 95% 
CI 0.60–0.99; P = 0.04) [3]

•	 No effect on functional 
status, patient-reported 
outcomes and caregiver 
outcomes for stroke 
patients [1]

•	 No or little difference in 
mortality at 3–6 months 
for stroke patients (RR 
0.92, 95% CI 0.57–1.48) 
and little or no difference in 
hospital readmission (RR 
1.09, 95% CI 0.71–1.66) [1]

•	 Reduced days of hospital 
stay for all three patient 
groups [1] or mixed 
results [3]

•	 No effect on hospital 
readmission [1] and 
little or no difference 
in the likelihood of 
being transferred (or 
readmitted) to hospital 
(RR 0.98, 95% CI 
0.77–1.23; P = 0.84) [3]

•	 Increased time to first 
readmission (MD 
14.13 days 95% CI 
10.36–17.91) and 
decreased readmissions [2]

•	 Reduced likelihood of 
living in residential care 
at 6-month follow-up (RR 
0.35, 95% CI 0.22–0.57, 
P < 0.0001) [3]
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•	 Slight improvement in 
patient satisfaction [1]

•	 No effect on all-cause 
mortality (RR 0.94, 95% 
CI 0.67–1.32) [2]

•	 Improved health-related 
quality of life [2]

Costs:
•	 Reduced total costs in the 

intervention group [2]
•	 Slightly decreased 

treatment costs, but this 
benefit is offset when the 
costs of informal care are 
considered [3]

Nurse 
specialist-
delivered 
hospital-at-
home [4]

Nurse 
specialist-
delivered 
hospital-at-
home, under 
guidance 
of medical 
hospital 
team

Intervention: 
specialist 
respiratory nurse, 
medical hospital 
team

Comparison: 
medical hospital 
team

Patients 
with acute 
exacerbations 
of COPD 

AU, DK, 
IT, ES, 
UK 

•	 Lower mortality, but not 
significant (RR 0.65, 95% 
CI, 0.40–1.04, P = 0.07)

•	 Mixed results in patient 
satisfaction

•	 A small and significant 
reduction in readmission 
rates for acute 
exacerbations of COPD 
(RR 0.76, 95% CI, 
0.59–0.99, P = 0.04) [3]

Costs:
•	 Significant reduction in 

direct costs [3]

Abbreviations: CI: confidence interval; COPD: chronic obstructive pulmonary disease; ESP: extended scope-of-practice physiotherapists; GP: general practitioner; 
RR: relative risk.

Country abbreviations:  AU: Australia; CA: Canada, DK: Denmark; ES: Spain; IT: Italy; NO: Norway; NZ: New Zealand; RO: Romania; SE: Sweden; UK: the 
United Kingdom; USA: the United States of America. 

Sources: [1] Gonçalves-Bradley et al. (2017); [2] Qaddoura et al. (2015); [3] Shepperd et al. (2017); [4] Jeppesen et al. (2012) 
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Skill-mix interventions focusing on new division of work  
for (minor) acute illnesses

New division of work for acute, often minor, illnesses was the focus 
of four reviews (Table 5.3). The triage of patients with acute mus-
culoskeletal conditions was shown to be as effectively performed by 
physiotherapists with extended scopes-of-practice as by physicians. The 
role of physiotherapists with extended scopes-of-practice in the triage 
involved assessments of patients, undertaking diagnostic procedures 
and onward referrals to other departments, surgery or community 
services such as rheumatology and orthopaedic services (Oakley & 
Shacklady, 2015). 

A systematic review that covered studies in the United Kingdom 
found that pharmacy-based and pharmacy-led minor ailment schemes 
were effective in the management of minor acute illnesses. It resulted 
in generally high patient satisfaction and improved GP satisfaction, as 
well as reducing costs of prescribing by 25% (Paudyal et al., 2013). 

Two reviews analysed the effects of extending the role of mid-level 
dental care workers by taking over tasks that have traditionally been 
performed by dentists. One review focused on caries treatment for 
patients with acute dental health care needs as a means to expand the 
dental care workforce in primary care and reduce dentists’ workloads 
(Wright et al., 2013). The other review assessed interventions such as 
irreversible procedures or local anaesthesia performed by dental hygien-
ists and assistants (Dasanayake et al., 2012). 

5.4 Outcomes of skill-mix interventions

Transitional care 

All 20 reviews (Table 5.1) on transitional care skill-mix interventions 
found them to be associated with improvements in at least one patient-
related or health-system-related outcome measure. There was no evi-
dence on profession-specific outcomes.

Positive effects were found with transitional care roles performed by 
various professions for patients with stroke and heart failure. Skill-mix 
changes focused on improving transitional care reduced mortality in 
stroke patients (Langhorne & Baylan, 2017). Moreover, home visits and 
clinic-based interventions focusing on easing transitions were associated 
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Table 5.3  Summary of reviews: skill-mix interventions and new division of work for (minor) acute illnesses

Skill-mix interventions Outcomes

Description of 
intervention 

Content of 
interventions 
and skill-mix 
changes Profession(s) Population Countries Patient-related outcomes

Health-system related 
outcomes 

Profession-specific 
outcomes

Triage of 
acute care [1]

Triage 
performed 
by Extended 
Scope-of-
Practice 
Physiotherapists 
(ESP)

Intervention: 
Physiotherapists 
with expanded 
scope-of-practice
Comparison: 
Physicians, 
orthopaedic 
surgeons, 
rheumatology 
consultants, GPs

Patients 
with 
musculo-
skeletal 
conditions

AU, CA, 
IE, NL, 
UK, USA

•	 No significant differences 
between the percentage of 
correct diagnoses between 
ESP and physicians

•	 All studies showed generally 
high patient satisfaction with 
ESP. Patient satisfaction with 
ESP ranged from 77% to 
89% 

•	 High general 
GP satisfaction 
with ESP’s 
work

Pharmacy-
based minor 
ailment 
schemes 
(PMAS) [2]

Community 
PMAS 
offering the 
management 
of two or more 
minor ailments 
(consultation 
by 
pharmacists)

Intervention: 
Pharmacists
Comparison: 
GPs

Patients 
with 
various 
minor 
ailments

UK •	 The resolution of minor 
ailments following 
pharmacy-based consultation 
ranged from 68% to 94.4%

•	 >90% expressed general 
satisfaction with the PMAS 
consultation, pharmacy staff 
attitude and expertise of 
pharmacy staff

•	 Significantly fewer 
GP consultations for 
minor ailments 

•	 Decline in 
prescribing volume 
in general practices 
through PMAS

•	 Reduction of 
prescribing cost by 
25% 

•	 GP satisfaction 
with PMAS 
was reported 

•	 Community 
pharmacists 
expressed 
positive 
attitudes 
towards the 
scheme 
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Skill-mix interventions Outcomes

Description of 
intervention 

Content of 
interventions 
and skill-mix 
changes Profession(s) Population Countries Patient-related outcomes

Health-system related 
outcomes 

Profession-specific 
outcomes

New roles 
for mid-level 
professions 
[3, 4] 

Mid-level 
providers in 
dental teams in 
primary care

Intervention: 
Mid-level 
providers 
(e.g. dental 
hygienists, 
dental nurse, 
dental 
assistants) and 
dentists in 
supervision
Comparison: 
No care, 
dentist or other 
professions

Population 
requiring 
dental care 
[3, 4]

AU, CN, 
HK, NZ, 
USA, UK, 
CA, SE

•	 Reductions in caries/severity 
over time [3]

•	 Most studies comparing 
dental hygienists with other 
professions (e.g. dentists) or 
no usual care, found lower 
levels of untreated caries in 
the intervention group [3]

•	 Mixed results for the 
differences in caries severity 
in the interventions vs 
comparison groups [3]

•	 Effect on patient satisfaction 
[4]

•	 Better restorations and fewer 
failures [4]

•	 Increased 
productivity and 
reduced waiting 
times with dental 
hygienists [4]

•	 3% required re-visits 
after irreversible 
procedures were 
performed by mid-
level providers [4]

•	 More than 90% 
success after first 
attempt to perform 
local anaesthesia by 
dental hygienists [4]

•	 Equal quality 
provided by dental 
hygienists compared 
with dentists [4]

•	 90% of 
students 
favoured the 
expansion 
of dental 
assistants’ role 
[4]

Abbreviations: ESP: extended scope-of-practice physiotherapists; PMAS: pharmacy-based minor ailment schemes.

Country abbreviations: AU: Australia; CA: Canada; CN: China; IE: Ireland; HK: Hong Kong; NL: the Netherlands; NZ: New Zealand; SE: Sweden; UK: the United 
Kingdom; US: the United States of America. 

Sources: [1] Oakley & Shacklady (2015); [2] Paudyal et al. (2013); [3] Wright et al. (2013); [4] Dasanayake et al. (2012) 

Table 5.3  (cont.)
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with a decrease in mortality in patients with heart failure (Feltner 
et al., 2014). Other positive effects ranged from improved knowledge 
about the condition (Allison et al., 2011), improved self-management 
(Manderson et al., 2011), adherence to appointments (Clemente et al., 
2016) and medication (El Hajj et al., 2017; Verloo et al., 2017) and 
increased patient satisfaction (Zhu et al., 2015). Several positive bene-
fits were also identified for caregivers (Bryant-Lukosius et al., 2015; 
Manderson et al., 2012). 

Pharmacist-led transitional care was found to significantly reduce 
medication errors in one review (De Oliviera et al., 2017), whereas a 
second review showed mixed results on adverse drug events (Ensing 
et al., 2015). Nurse-led transitional care was associated with improved 
treatment and medication adherence (Bryant-Lukosius et al., 2015). 

Overall, there were mixed effects on mortality. In two studies, mor-
tality was significantly reduced for patients receiving transitional care, 
based on meta-analyses (Bryant-Lukosius et al., 2015; Le Berre et al., 
2017) and one showed improved mortality rates (Feltner et al., 2014). 
One review showed a non-significant reduction (Langhorne & Baylan, 
2017), one review showed mixed results (Ensing et al., 2015) and one 
showed no significant difference for all-cause mortality (Mekonnen, 
McLachlan & Brien, 2016).

Regarding health-system-related outcomes, transitional care was 
shown to reduce emergency department visits in the pharmacist-led 
models (De Oliviera et al., 2017; Ensing et al., 2015; Mekonnen, 
McLachlan & Brien, 2016), and with mixed results emanating from 
the reviews analysing nurse-led and mixed-profession-led transitional 
care (Huntley et al., 2016; Le Berre et al., 2017) and case management 
and structured discharge (Allison et al., 2011). In the case of nurse-led 
transitional care, hospital readmissions and hospital length of stay were 
reduced (Bryant-Lukosius et al., 2015; Huntley et al., 2016; Joo & Liu, 
2017; Zhu et al., 2015). Transitional care interventions delivered by 
various professions showed a significant reduction in readmission rates 
(Vedel & Khanassov, 2015) or mixed results (Rennke et al., 2013). 
Several reviews analysed the costs and efficiency of transitional care 
interventions, of which one found lower costs in nurse-led case man-
agement across care settings for patients (Huntley et al., 2016), one 
demonstrated reduced costs for nurse-led transitional care for at-risk 
pregnant women and low-birthweight newborns (Bryant-Lukosius 
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et al., 2015), one reported cost savings associated with the difference in 
readmissions in the pharmacist-led intervention (El Hajj et al., 2017). 
Inconclusive (Manderson et al., 2011) or mixed (Joo & Liu, 2017) 
evidence on costs was also shown. 

Skill-mix and relocation of care

Meta-analyses showed that hospital-at-home skill-mix models were 
associated with a reduced risk of living in an institutional setting for 
stroke patients at follow up (for example at 6 months) and for patients 
with multiple medical conditions, as well as slight improvements in 
patient satisfaction (Gonçalves-Bradley et al., 2017). Reduced like-
lihood of living in residential care was also found in Shepperd et al. 
(2017). Hence, there is some evidence to suggest that hospital-at-
home may delay admission to residential care and nursing homes. In 
all three patient groups reported in Gonçalves-Bradley et al. (2017), 
the length of inpatient hospital stay was significantly reduced, but 
mixed results were found in Shepperd et al. (2017). The two Cochrane 
reviews on hospitals-at-home showed no or little difference on mor-
tality (Shepperd et al., 2017) at 3–6  months for stroke patients 
(Gonçalves-Bradley et al., 2017). Little or no difference on hospital 
readmission was reported in two reviews (Gonçalves-Bradley et al., 
2017; Shepperd et al., 2017). Mixed results on costs were reported 
in one review (Shepperd et al., 2017). The third systematic review on 
hospital-at-home for patients with heart failure reported improved 
quality of life, decreased readmissions and a reduction in the total 
costs (Qaddoura et al., 2015).

The Cochrane review that focused on hospital at home interven-
tions for patients with COPD delivered by a specialist respiratory 
nurse showed a small significant reduction in readmission rates and a 
non-significant effect for mortality rates. Mixed results on patient sat-
isfaction and a significant reduction in direct costs were found in the 
review (Jeppesen et al., 2017).

New division of work for minor acute illnesses

Only one review highlighted profession-specific outcomes in terms 
of satisfaction of GPs with the skill-mix intervention (Oakley & 
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Shacklady, 2015). The review on triage performed by extended 
scope-of practice physiotherapists showed high patient and physician 
satisfaction with their overall performance in terms of diagnostic 
accuracy. The evidence was based on a total of 14 studies in six coun-
tries assessing the correctness of the diagnoses, after physiotherapists 
were trained in performing triage functions. This review states, how-
ever, that there may be a lack of robustness to the evidence making 
it difficult to generalize findings to all extended scopes-of practice in 
musculoskeletal triage, especially in terms of the different aspects of 
satisfaction. There is also insufficient evidence concerning the content 
and length of training for triage purposes. Extended scopes-of prac-
tice have a variety of clinical roles; these need to be clearly described 
and updated with current extended scope-of practice clinical practice/
competencies to allow findings to be of relevant clinical value (Oakley 
& Shacklady, 2015). 

In the review by Wright et al. (2013), all studies with mid-level dental 
hygienists performing expanded procedures for acute dental conditions 
(such as caries) were associated with reductions in caries over time, less 
untreated caries and mixed results in the treatment of caries severity, 
suggesting that mid-level providers can take care of minor, routine 
caries cases and expand access to services. Dasanayake et al. (2012) 
demonstrate that tasks performed by dental hygienists show equal 
quality compared with dentists, and they also find high success rates in 
giving local anaesthesia and in carrying out reversible and irreversible 
procedures. Increased productivity, reduced waiting times and patient 
satisfaction were also reported. 

Results of pharmacy-based minor ailment consultations by phar-
macists suggest that these are being managed well and are less costly 
than by a general practitioner. Moreover, the review’s findings show 
significantly fewer GP consultations and an overall satisfaction or 
positive attitudes among patients, GPs and pharmacists (Paudyal  
et al., 2013).

Education and training of professions involved in  
the skill-mix changes 

While the majority of reviews provided information on the professions 
involved in the skill-mix changes, few reported details on the education, 
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competencies and skills they acquired. Also, when comparator groups 
were mentioned, their education was not reported.

5.5  Strengths and limitations of the reviewed evidence

The systematic reviews covered a large number of studies (>600) con-
ducted in many countries in Europe and other high-income countries. 
Several meta-analyses of RCTs were performed, as well as reviews 
that narratively reported the findings from other research. Several 
RCTs had a small sample size, faced high attrition or other limitations 
and the comparison groups were not reported or not consistently 
reported. The education and training of the professions and individ-
uals were insufficiently reported, as were the details of the skill-mix 
interventions. Often, bundled interventions of new skill-mixes and 
new organizations of care were evaluated, which limits the attribution 
of causality. 

5.6  Conclusions on skill-mix intervention effectiveness 
in acute and transitional care

Several reviews evaluated new skill-mix models in the provision of 
acute care, where the boundaries between the care settings have shifted 
considerably from inpatient to outpatient care. Transitional care roles 
were shown to have several positive patient outcomes for stroke and 
heart failure patients and other conditions, although the evidence on 
multiple conditions was more limited. Pharmacist-led transitional care 
roles were associated with reduced medication errors and improved 
adherence whereas nurse-led transitional care roles showed improved 
therapy and treatment adherence. The re-allocation of tasks and roles 
from physicians and dentists to other professions, namely nurses, 
pharmacists and physiotherapists, was shown to be generally effec-
tive for a wide range of conditions and roles (including transitional 
roles, hospital-at-home and minor acute care) within the professions’ 
enlarged scopes-of-practice. The reviews suggest that skill-mix models 
with the primary aim to improve transitions across sectors can improve 
patient-related outcome parameters, such as enhanced knowledge about 
the condition and self-management as well as improved medication 
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adherence. The evidence on hospital readmissions and Emergency 
Department use is inconclusive, although there are some promising 
country experiences. 

5.7  Acute and transitional care skill-mix innovations 
and reforms 

Overview of recent trends across Europe and internationally

Recent trends in skill-mix innovations in acute and transitional care 
across Europe and internationally have focused on discharge and tran-
sition from hospital to ambulatory community care and home settings; 
relocating care to the lowest level (hospital-at-home) and new forms 
of division of work for minor acute illnesses in primary outpatient 
care. New models of care have emerged, involving the utilization 
of new skills of existing providers. The expanded roles of two key 
professions, nurses and pharmacists, are emphasized in the literature, 
but there are also expanded roles of physiotherapists (particularly in 
the triage function), radiographers and physician assistants, and of 
team-based interventions more generally. We highlight some of the 
key trends below. 

Transitional care 
Expanded roles of nurses and pharmacists are two of the more recent 
innovations to ensure smooth discharge and transition from acute care. 

Expanded roles of nurses

In several countries, the role of nurses in care coordination from acute 
to community settings has been expanded. Having nurses and other 
clinical staff involved in transitioning care can help in both identifying 
patients at high risk and focusing interventions to reduce readmissions 
and improve quality of care. 

In the Netherlands, recent transitional care interventions include 
the Transitional Care Bridge programme for acutely hospitalized older 
patients, combining a Comprehensive Geriatric Assessment, an inte-
grated care plan and a transitional care programme, including visits 
during hospitalization and soon after discharge by a community nurse 
(Buurman et al., 2016). Another intervention in the Netherlands, 
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coordinated by nurses and directed at outpatients with a recent coronary 
syndrome included guidance on lifestyle factors, biometric risk factors 
and therapy adherence (Jorstad et al., 2013). The nurse-coordinated 
Cardiac Care Bridge transitional care programme aimed to reduce 
unplanned hospital readmission and mortality in older hospitalized 
cardiac patients at high risk of readmission and mortality. In this 
programme, a cardiac research nurse develops an integrated care plan 
with the patient, is involved with a community nurse in handover and 
discharge, and a community nurse visits the patient four times after 
discharge. Participating nurses followed a 5-day training course on case 
and disease management (Verweij et al. 2018). 

In Germany, secondary prevention after acute hospital episodes is 
provided by a number of actors, including GPs and nurses. However, 
no home-based early post-discharge programmes are available. Several 
intervention trials explored whether a post-discharge nurse-based case 
management could improve health outcomes and reduce readmissions. 
The KORINNA (“Coronary infarction follow-up in the elderly”) study, 
for example, evaluated the effects of nurse-based case management for 
older patients discharged after an acute myocardial infarction from a 
tertiary care hospital. The intervention consisted of a nurse-based follow 
up for 1 year including home visits and telephone calls (Meisinger et al. 
2013).

In the United States of America (USA), the Centers for Medicare & 
Medicaid Services are implementing a range of policies to reduce read-
missions. This includes penalties for hospitals with 30-day readmissions 
above their expected rates and support for demonstration projects aimed 
to improve the transition from hospital to the community (Linden & 
Butterworth, 2014). Hospitals have responded with a range of tran-
sitional care interventions, including in some cases an expanded role 
for nurses (Jones et al., 2017). A nurse-driven intervention in an acute 
care hospital in California, for example, aimed to reduce readmissions 
through a multifaceted approach during hospitalization with pre-
discharge planning and post-discharge follow up (Dizon & Reinking, 
2017). The intervention involved the hiring of a nurse outpatient care 
manager for those patients discharged home who performed home visits 
and follow-up phone calls, follow-up phone calls by a nurse practitioner 
for high-risk patients discharged to a skilled nursing facility, a review 
of discharge instructions for high-risk patients by a pharmacist, and 
medication reconciliation by pharmacist technicians. 
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Expanded roles of pharmacists

Roles of pharmacists in transitional care are expanding in several 
countries, partly driven by the attempt to reduce costly readmissions 
to hospital. Several studies have shown that pharmacist involvement 
in the discharge process can reduce the incidence of adverse drug 
events and have a positive impact on patient satisfaction (Phatak 
et al., 2016). A pharmacist-led discharge medication reconciliation 
service, conducted in collaboration with the hospital-based physician, 
can improve the completeness and accuracy of discharge prescriptions 
(Holland, 2015).

Pharmacist roles differ widely between and within countries. In a 
survey among experts from 30 European countries, only respondents 
from the United Kingdom stated that medication reconciliation is stand-
ard practice in the country. In most countries, medication reconciliation 
is implemented only in some hospitals, for some patients, or in some 
projects (Gillespie & Eriksson, 2016), although in Ireland, medication 
reconciliation services are mandated for all patients in all transitions of 
care (Holland, 2015). In the United Kingdom, a National Health Service 
(NHS) scheme encourages providers to plan and maintain provision of 
care support for the first 14 days after discharge (Yang 2017). These 
post-discharge interventions include an expanded role of pharmacists, 
with one example being telephone follow up to provide support for 
medicine management (Yang 2017). 

In the USA, various interventions expanding the roles of pharmacists 
have been undertaken. In one study using a comprehensive approach in 
a tertiary care academic medical centre, pharmacists were involved in (i) 
face-to-face medication reconciliation on admission, (ii) development of a 
personalized medication plan discussed with the patient’s physician, (iii) 
addressing any medication discrepancies with the discharge instructions 
being given to the patient, (iv) medication counselling performed at 
discharge, and (v) three post-discharge phone calls at 3, 14 and 30 days 
(Phatak et al., 2016). Earlier pharmacist-facilitated hospital discharge 
programmes had been undertaken elsewhere (Arnold, Buys & Fullas, 
2015; Ni et al., 2018; Walker et al., 2009). 

Multiprofessional team-based interventions 
Team-based interventions seem to have become more common in a 
number of countries. In the above-mentioned, nurse-coordinated Cardiac 
Care Bridge transitional care programme in the Netherlands, which 
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aimed to reduce unplanned hospital readmission and mortality in older 
hospitalized cardiac patients at high risk of readmission and mortality, 
multiprofessional collaboration across sectors was an important part 
of the intervention. This included the in-hospital cardiac team (includ-
ing the cardiac research nurse and the cardiologist, the clinical nurse 
specialist in geriatrics and the pharmacist) as well as the community 
nurse and the physiotherapist in primary care. There were face-to-face 
handovers before discharge and a joint home visit of the community 
nurse and the physiotherapist, as well as support from a pharmacist 
(Verweij et al., 2018). 

Skill-mix and relocation of care 

Several countries have implemented or are evaluating new skill-mix 
models that are also linked to the re-organization of care. One frequently 
mentioned example is hospital-at-home. However, other models are 
specialized clinics (for example, heart failure clinic) or new roles and 
locations, such as intermediate care, all aiming at reducing hospital 
admissions and stays and providing care as close to patients’ homes 
as possible. 

While hospital-at-home service delivery has been adopted in the 
USA and Australia, the idea has also been taken up in some European 
countries such as the United Kingdom, Germany and Switzerland as an 
alternative to standard hospital care. Highly specialized and experienced 
health professionals are required to provide quality care. A hospital-at-
home programme to avoid hospital readmissions involving advanced 
practice nurses is described in Box 5.2.

A United States-based study examined the effect of a multiprofes-
sional team-based specialized Heart Failure clinic on 90-day readmission 
rates or all-cause mortality (Jackevicius et al., 2015). The team consisted 
of a physician assistant, clinical pharmacist specialist and case manager, 
with care overseen by a cardiologist. Prompt outpatient follow up was 
identified as specifically important in the case of heart failure because 
of a high risk of hospital readmission and mortality. 

A Canadian study involved an advanced practice nurse (specif-
ically a nurse practitioner) in an intermediate care role for patients 
discharged from an acute care hospital to home who were at high risk 
for acute care readmission (Neiterman, Wodchis & Bourgeault, 2015). 
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This intervention, which involved the nurse practitioner completing a 
personal health record with patients outlining and reconciling their 
medication, laboratory tests and primary care visits, helped to effectively 
triage patients by attending to their medical as well as social needs 
during post-discharge recovery. 

Box 5.2  Hospital-at-home to avoid readmission 

Hospital-at-home schemes, although in existence since the early 1960s, 
are becoming an increasingly popular way of delivering health care 
(Corrado, 2001). Schemes differ in the type of patients they cater for 
and in the intensity and complexity of treatment they provide, depending 
on the health care team composition and their skills. Advanced practice 
nurses often play an important role within such teams. 

For example in South London a project has started, bringing 
patient-centred care to the place of residence of older people (NHS 
England, 2018). The goal is to improve hospital discharge so that 
patients stay in hospital only as long as they clinically need to be there. 
A multiprofessional team, led by nurse practitioners and community 
nurses, improves care received at home. In London, the team is situated 
in the hospital and reaches out to patients in the community so as to 
avoid hospitalization or to help shorten length of stay through a single-
point access with a 2-hour response to the request for urgent medical 
assessment. The teams operate 365 days a year, 24 hours a day. The 
home visits are provided by an advanced practice nurse or a GP when 
required. The visits can be provided daily up to four times a day for 
3–7 days. There are intensive nursing, physical therapy and occupational 
therapy inputs during the intervention. 

Patients can expect high-intensity clinical monitoring, with short-term 
interventions in an acute episode of ill-health in a safe and timely manner. 
For acutely unwell patients, urgent clinical assessment is provided, 
including where necessary electrocardiograms and urgent blood tests. 
Treatment and ongoing monitoring include the provision of intravenous 
therapy, subcutaneous hydration, ongoing blood therapy and nebulizers. 
Nurses further provide environmental checks and self-management 
support (Panagioti et al., 2014).

Several conditions have been identified that can effectively be treated 
at home, including cellulitis, falls, chronic obstructive pulmonary disease, 
unstable diabetes, gastroenteritis, deep vein thrombosis, urinary tract 
infections and viral illnesses.
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An expanded role for pharmacists to help avoid hospital admis-
sions or readmissions has also emerged as a trend internationally. 
Countries in which the role of community pharmacists has been 
expanded in recent years include Australia, Canada, England, the 
Netherlands, Scotland, and the USA (Mossialos et al., 2015). There are 
notable divergences in scope of practice across the United Kingdom. 
England has defined different tiers of community pharmacist roles 
in terms of the effective, safe and efficient use of medicines and the 
prevention and management of chronic conditions. Not all pharmacies 
provide all services, and many are commissioned locally. In Scotland, 
provision of the majority of extended services is a core contractual 
requirement; that is, every pharmacist will provide them. In Canada, 
the scope of practice of pharmacists has also expanded in recent years, 
shifting from more traditional functions such as medication dispens-
ing towards services such as minor ailment prescribing, medication 
reviews, immunizations and strategies to promote medication adher-
ence (Kelly et al., 2014). 

The roles of physiotherapists in triage at emergency departments 
to avoid acute care admissions have been expanded in recent years in 
several countries, including the United Kingdom, the Netherlands and 
Australia. In the above-mentioned, nurse-coordinated Cardiac Care 
Bridge transitional care programme in the Netherlands, for exam-
ple, physiotherapists provided two home-based cardiac rehabilitation 
sessions per week during the first 6  weeks post-discharge in older 
hospitalized cardiac patients at high risk of readmission and mortality 
(Verweij et al., 2018). 

In Australia, an expanded role of physiotherapists in emergency 
departments has been extensively funded since 2012. A study on the 
implementation of an expanded scope-of-practice physiotherapist role 
in a regional (that is, rural) hospital emergency department found that 
this role included increased autonomy in management and discharge of 
patients treated in the emergency department and independent ordering 
and interpreting of plain film X-rays (Goodman et al., 2018). For sustain-
ability in rural areas, a larger advanced-level physiotherapy workforce 
with easier access to expanded scope training was recommended (Bird, 
Thompson & Williams, 2016).

Finally, physician assistants, a profession established in the USA 
in the 1960s, are now also being introduced in Europe, especially in 
the United Kingdom (since 2003), but also in Germany (since 2005). 
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Early studies of their implementation in the United Kingdom suggest 
that they are being deployed in primary care and out-of-hours centres 
as well as in hospital settings. A current limitation to their role is that 
they are not a regulated United Kingdom profession and therefore are 
not allowed to prescribe, but expectations are that this will ultimately 
be addressed. Observational studies suggest that patient satisfaction 
is high and outcomes are good (Farmer et al., 2011). One study in 12 
English general practices for same-day consultations included 2086 
patients and showed that processes and outcomes of physician assist-
ants and GP consultations were similar, but physician assistants cost 
less per consultation (Drennan et al., 2015). 

Treatment of minor, acute illnesses in primary  
and ambulatory care settings

Skill-mix innovations in the treatment of minor acute illnesses in pri-
mary, community and ambulatory care also involve the use of new and 
expanded roles. This is perhaps most extensive in the case of nursing 
and community pharmacy. 

A number of countries have implemented programmes in which the 
unscheduled acute care of patients with minor illnesses is delivered by 
nurse practitioners. These programmes are based on extensive evidence 
that indicates that nurse practitioners can provide patients who have 
minor illnesses with a high standard of care similar to that provided 
by GPs. Some countries, such as the United Kingdom, Canada and the 
USA, have also allowed nurse prescribing in primary care (Bhanbro 
et al., 2011). 

There have also been initiatives in a number of countries to expand 
the role of community pharmacists, for instance in Switzerland (see 
Box 5.3). Swiss pharmacists in community pharmacies are providing 
care and triage for patients with minor acute conditions. In the United 
Kingdom, far-reaching reforms have taken place. There, contractual 
frameworks recognize new roles of community pharmacies, including 
the provision of advice on and administration of vaccines, the provi-
sion of a minor ailment service, a chronic medicine management ser-
vice including repeat dispensing, and many public health services, the 
most important of which is the provision of smoking cessation advice. 
Especially in Scotland, community pharmacy staff are responsible for 
the vast majority of successful quit attempts. These extended roles are 
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Box 5.3  The netCare Project: Swiss community 
pharmacists providing triage to patients with minor acute 
conditions 

In Switzerland, a new form of skill-mix change initiated by the Swiss 
Pharmacists Association involved expanded roles of pharmacists in 
collaboration with physicians (Erni et al., 2016). Pharmacists working 
in community pharmacies were trained to perform structured triage for 
individuals with a range of common acute illnesses. The pharmacists 
used 24 evidence-based decision trees for the patients presenting at their 
pharmacy. The services ranged by severity and urgency of the patient’s 
condition from 

(i)	 management by the pharmacist and (as required) dispensing of 
over-the-counter medicines for minor, routine cases; 

(ii)	 services by the pharmacists, in collaboration with telemedicine 
services provided by a physician; to 

(iii)	 direct referral to a GP or Emergency Room. 

A total of 162 pharmacies participated in the programme, which was 
evaluated from 2012 to 2014. Overall, 4118 triages were performed. 
The most common medical conditions treated were urinary tract 
infection (>40%), followed by conjunctivitis (23%) and pharyngitis 
(6%). The majority (84%) of patients treated by pharmacists reported 
complete relief or symptom reduction, as assessed in follow-up calls. 
A collaborative approach with physicians was undertaken for 17% 
of cases. Triage was undertaken more often on Saturdays (20% of all 
cases) than on weekdays. 

Overall, this new form of service delivery with extended roles for 
pharmacists was positively evaluated. It showed that pharmacists can 
take care of a range of common minor illnesses in the pharmacy setting, 
directly with patients or in collaboration via telemedicine with GPs 
as a back-up. This skill-mix change whereby community pharmacies 
act as first entry point to the primary care system shows promise as  
a low-threshold service for patients and may attract individuals who 
may – for various reasons – delay care or not go to a physician in the first 
place (Erni et al., 2016). From a cost perspective, an economic analysis 
found the programme to be cost-saving, compared with standard care 
provided in GP offices or other alternative treatment options (Trottmann 
et al., 2016).
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further enhanced by the granting of prescribing rights to pharmacists 
(and nurses) who undertake a short (25 days of study, plus 12 days 
supervised practice) post-qualification, university-based course. This has 
enhanced the ability of pharmacists to manage a wider range of minor 
ailments, such as a urinary tract infection, whereby antibiotics can now 
be prescribed by an independent prescribing pharmacist according to 
an agreed local protocol or through an alternative arrangement called 
a “patient group directive”. 

Research evidence underpinned these developments. Early work 
(Sinclair et al., 2006) showed that pharmacist-led care for rhinitis 
resulted in good outcomes, which were similar to those of a group of 
patients who had seen their GP. Most recently, the Minor Ailment Study 
(MINA) programme of work has looked at the real-world evidence for 
this service after national roll-out (see Box 5.4).

Box 5.4  The MINA Programme 

The MINA programme of work in the United Kingdom studied the 
real-world experience of pharmacist provision of a minor ailment 
service compared with the provision of a similar service by emergency 
departments or GPs. Study sites were in both England and Scotland. In 
the first phase, a systematic review was conducted to explore the evidence 
for pharmacy provision of minor ailment services. This review included 
26 studies (reported in 31 evaluations) and showed that for the majority 
(76–98%) of patients, symptoms were resolved completely, and the cost 
was between £1.44 and £15.90 per consultation.

In the second phase, data were collected from general practices and 
emergency departments to identify which ones had the highest impact on 
these services and might reasonably have been managed by a pharmacist. 
This showed that this ranged from 5.3% (95% CI 3.4%–7.1%) for 
emergency departments to 13.2% (95% CI 10.2%–16.1%) for general 
practices. 

In the third phase, a prospective cohort study was undertaken in 
community pharmacies, general practices and emergency departments. 
For similar conditions, symptom resolution did not differ across the three 
settings, and as in the studies included in the review, health care costs 
were lowest in the pharmacy [£29.30 (standard deviation (SD) 37.81)] 
setting, compared with the general practice [£82.34 (SD 104.16)] and 
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In the United Kingdom, pharmacists are also increasingly employed 
in settings other than the hospital or community, and there have been 
government initiatives to increase pharmacy capacity within both GP 
surgeries and care homes. Pharmacists regularly run patient clinics for 
patients with diabetes, coronary heart disease, diabetes, asthma, COPD 
and sexual health services, and provide advice to GPs on their medi-
cine management. As in the management of minor ailments, research 
suggests that pharmacists with prescribing rights can manage patients 
effectively, with outcomes as good as or better than those from GPs, at 
least in certain defined conditions such as chronic pain (Bruhn et al., 
2013). Studies in Canada have also confirmed the success of pharmacist 
prescribing interventions (Famiyeh & McCarthy, 2017).

5.8  Conclusions

In summary, some elements of acute care have shifted from inpatient 
to outpatient care, supported by a re-allocation of tasks and roles. 
Three key developments are observed: first, transitional care (for 
example, transitional care coordinator), second, re-location of care  
(for example, specialized teams providing services in hospitals-at-
home) and third, new division of work in ambulatory care for minor 
acute illnesses. Cutting across the reviews and recent studies and 

emergency departments [£147.09 (SD 74.96)]. The main reason for 
people choosing the provider they did was convenience. 

In the final phase, a simulated patient study was conducted to assess 
the quality of pharmacy provision of minor ailment services. Quality 
was assessed based on patient satisfaction but also using an agreed 
checklist of essential consultation components specific to each condition. 
Although patients were satisfied and reported that the pharmacists were 
very professional, few pharmacists delivered a consultation that met all 
the criteria and the authors recommend further continued support for 
pharmacists and their staff in order to improve consultation performance. 
Nonetheless, overall the conclusion is that pharmacists are a valuable 
addition to the NHS workforce to manage minor ailments and reduce 
the pressure on other providers. 

Box 5.4  (cont.)
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trends across Europe and internationally, there are similar drivers 
and challenges of new roles in better navigating the transition of care 
from acute to community settings, the avoidance of acute care settings 
altogether and the delivery of acute care in more community-based 
settings including the home. The main factors motivating the imple-
mentation are a response to growing costs associated with hospital-
based care, a changing demand for new more accessible locations 
of care, complemented by the desire for expanded roles for nurses, 
pharmacists and physiotherapists. 

There are many differences in the nature and number of extended 
roles. Some extended roles are still provided on a delegated and super-
vised basis, whereas in other cases the practitioners are working inde-
pendently and autonomously (de Bont et al., 2016). The most important 
facilitators to introducing a new extended role within a team are the 
willingness of medical practitioners to relinquish tasks, technological 
developments and service redesign. 

In most reviews, these skill-mix interventions were shown to be 
effective, yielding at least one positive outcome for acute care patients 
or for health systems. There is however very limited evidence on 
profession-specific outcomes. There are also a number of challenges 
in the development and implementation of expanded roles, often only 
implicitly referenced, including opposition from the medical profession, 
organization and funding of care in the health systems, and legislative 
and regulatory changes. Moreover, there is a limited body of knowledge 
especially in the European context, as well as more broadly, regarding 
the scale of the expanded roles, level of implementation, and barriers 
and enablers experienced in different contexts. There is much variation 
across countries and care contexts within countries making it difficult 
to generalize conclusions of case studies. 

In addition to the strengths and limitations of the systematic reviews, 
there are a number of other inherent challenges to note in research 
on this topic, including lack of clarity on definitions, labels of profes-
sions, qualifications, health service systems, research culture, clinician 
buy-in, clinician priorities and understanding of research and research 
ethics, among a number of others. These limitations are compounded 
by the inherent limitation of the significant differences in usual scope 
of practice and skill-mix across different country contexts where local 
education, funding and regulation affect practice at point of care. 
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