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A B S T R A C T

Background

Changes to the method of payment for healthcare providers, including pay-for-performance schemes, are increasingly being used by
governments, health insurers, and employers to help align financial incentives with health system goals. In this review we focused on
changes to the method and level of payment for all types of healthcare providers in outpatient healthcare settings. Outpatient healthcare
settings, broadly defined as 'out of hospital' care including primary care, are important for health systems in reducing the use of more
expensive hospital services.

Objectives

To assess the impact of diDerent payment methods for healthcare providers working in outpatient healthcare settings on the quantity and
quality of health service provision, patient outcomes, healthcare provider outcomes, cost of service provision, and adverse eDects.

Search methods

We searched CENTRAL, MEDLINE, Embase (searched 5 March 2019), and several other databases. In addition, we searched clinical trials
platforms, grey literature, screened reference lists of included studies, did a cited reference search for included studies, and contacted
study authors to identify additional studies. We screened records from an updated search in August 2020, with any potentially relevant
studies categorised as awaiting classification.

Selection criteria

Randomised trials, non-randomised trials, controlled before-aLer studies, interrupted time series, and repeated measures studies that
compared diDerent payment methods for healthcare providers working in outpatient care settings.

Data collection and analysis

We used standard methodological procedures expected by Cochrane. We conducted a structured synthesis. We first categorised the
payment methods comparisons and outcomes, and then described the eDects of diDerent types of payment methods on diDerent outcome
categories. Where feasible, we used meta-analysis to synthesise the eDects of payment interventions under the same category. Where it was
not possible to perform meta-analysis, we have reported means/medians and full ranges of the available point estimates. We have reported
the risk ratio (RR) for dichotomous outcomes and the relative diDerence (as per cent change or mean diDerence (MD)) for continuous
outcomes.
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Main results

We included 27 studies in the review: 12 randomised trials, 13 controlled before-and-aLer studies, one interrupted time series, and one
repeated measure study. Most healthcare providers were primary care physicians. Most of the payment methods were implemented by
health insurance schemes in high-income countries, with only one study from a low- or middle-income country. The included studies were
categorised into four groups based on comparisons of diDerent payment methods.

(1) Pay for performance (P4P) plus existing payment methods compared with existing payment methods for healthcare providers working in
outpatient healthcare settings

P4P incentives probably improve child immunisation status (RR 1.27, 95% confidence interval (CI) 1.19 to 1.36; 3760 patients; moderate-
certainty evidence) and may slightly increase the number of patients who are asked more detailed questions on their disease by their
pharmacist (MD 1.24, 95% CI 0.93 to 1.54; 454 patients; low-certainty evidence). P4P may slightly improve primary care physicians'
prescribing of guideline-recommended antihypertensive medicines compared with an existing payment method (RR 1.07, 95% CI 1.02 to
1.12; 362 patients; low-certainty evidence). We are uncertain about the eDects of extra P4P incentives on mean blood pressure reduction
for patients and costs for providing services compared with an existing payment method (very low-certainty evidence). Outcomes related
to workload or other health professional outcomes were not reported in the included studies. One randomised trial found that compared
to the control group, the performance of incentivised professionals was not sustained aLer the P4P intervention had ended.

(2) Fee for service (FFS) compared with existing payment methods for healthcare providers working in outpatient healthcare settings

We are uncertain about the eDect of FFS on the quantity of health services delivered (outpatient visits and hospitalisations), patient
health outcomes, and total drugs cost compared to an existing payment method due to very low-certainty evidence. The quality of service
provision and health professional outcomes were not reported in the included studies. One randomised trial reported that physicians paid
via FFS may see more well patients than salaried physicians (low-certainty evidence), possibly implying that more unnecessary services
were delivered through FFS.

(3) FFS mixed with existing payment methods compared with existing payment methods for healthcare providers working in outpatient
healthcare settings

FFS mixed payment method may increase the quantity of health services provided compared with an existing payment method (RR 1.37,
95% CI 1.07 to 1.76; low-certainty evidence). We are uncertain about the eDect of FFS mixed payment on quality of services provided, patient
health outcomes, and health professional outcomes compared with an existing payment method due to very low-certainty evidence. Cost
outcomes and adverse eDects were not reported in the included studies.

(4) Enhanced FFS compared with FFS for healthcare providers working in outpatient healthcare settings

Enhanced FFS (higher FFS payment) probably increases child immunisation rates (RR 1.25, 95% CI 1.06 to 1.48; moderate-certainty
evidence). We are uncertain whether higher FFS payment results in more primary care visits and about the eDect of enhanced FFS on the
net expenditure per year on covered children with regular FFS (very low-certainty evidence). Quality of service provision, patient outcomes,
health professional outcomes, and adverse eDects were not reported in the included studies.

Authors' conclusions

For healthcare providers working in outpatient healthcare settings, P4P or an increase in FFS payment level probably increases the quantity
of health service provision (moderate-certainty evidence), and P4P may slightly improve the quality of service provision for targeted
conditions (low-certainty evidence). The eDects of changes in payment methods on health outcomes is uncertain due to very low-certainty
evidence. Information to explore the influence of specific payment method design features, such as the size of incentives and type of
performance measures, was insuDicient. Furthermore, due to limited and very low-certainty evidence, it is uncertain if changing payment
models without including additional funding for professionals would have similar eDects.

There is a need for further well-conducted research on payment methods for healthcare providers working in outpatient healthcare settings
in low- and middle-income countries; more studies comparing the impacts of diDerent designs of the same payment method; and studies
that consider the unintended consequences of payment interventions.

P L A I N   L A N G U A G E   S U M M A R Y

Payment methods for healthcare providers in outpatient healthcare settings

What is the aim of this review?

The aim of this Cochrane Review was to assess the eDect of diDerent payment methods for healthcare providers working in outpatient
healthcare settings. The review authors collected and analysed all relevant studies to answer this question and found 27 studies.

Key messages
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This review suggests that diDerent payment methods can aDect healthcare provider behaviour in both positive and negative ways. For
instance, whilst healthcare providers may be encouraged to provide more of specific services, they may also be encouraged to provide
unnecessary services. Considerable gaps remain in the understanding of how payment of healthcare providers aDects healthcare services,
healthcare providers’ work morale and workload, and patient health.

What was studied in the review?

Healthcare providers may be paid in diDerent ways. DiDerent payment methods can encourage healthcare providers to give patients
the treatment they need in the best and most cost-eDicient way, but they can also encourage healthcare providers to oDer poor-quality,
expensive, and unnecessary care, and to avoid certain treatments or certain types of patients. DiDerent payment methods can also
influence healthcare providers’ work morale and workload. And they can cost more or less for the healthcare system.

The review authors searched for studies on the eDects of diDerent payment methods for healthcare providers working in outpatient care.
Outpatient care is where patients get health care from healthcare providers outside of hospitals and where there is no need for a bed.
Healthcare centres, family planning centres, and dental clinics are all examples of outpatient facilities.

The payment methods the review authors were interested in were as follows.

- Pay-for-performance: healthcare providers are paid for carrying out certain tasks or reaching certain targets.

- Fee-for-service: healthcare providers are paid for each service they provide to the patient.

- Salary: healthcare providers are paid based on the time they spend at work.

- Capitation: healthcare providers are paid according to how many patients they have.

- A mix of these diDerent approaches.

What are the main results of the review?

The review authors found 27 relevant studies. Most of the studies looked at primary healthcare doctors in high-income countries.

When pay-for-performance plus other payment methods (including capitation, salary, and fee-for-service) is compared to other payment
methods: healthcare providers probably provide more of certain services, including immunisations. They may also provide better-quality
care, including how some medicines are used, but these improvements may be reduced when the pay-for-performance payments end.
EDects on patient health may be mixed. We are uncertain about the eDect on healthcare providers’ work morale or workload, or on cost,
because the evidence is missing or of very low certainty.

When fee-for-service methods are compared to other payment methods (such as capitation or salary): healthcare providers paid by fee-for-
service may provide more unnecessary services than those paid by salary. We are uncertain about the eDect on the quality or quantity of
care, patient health, healthcare providers’ work morale or workload, or cost because the evidence is missing or of very low certainty.

When fee-for-service mixed with other payment methods (including fee-for-service plus capitation and fee-for-service plus salary) are
compared to other payment methods: healthcare providers may provide more of specific services. We are uncertain about the eDect on the
quality of care, patient health, healthcare providers’ work morale or workload, cost, or unintended eDects because the evidence is missing
or of very low certainty.

When fee-for-service methods using a higher fee are compared to fee-for-service methods using a lower fee: healthcare providers probably
provide more of certain services, including immunisations. We are uncertain if the higher fee has an impact on cost because the evidence
is of very low certainty. We are uncertain about the eDect on the quality of care, patient health, healthcare providers’ work morale or
workload, or unintended eDects because the evidence is missing.

How up-to-date is this review?

The review authors searched for studies that had been published up to 5 March 2019.

Payment methods for healthcare providers working in outpatient healthcare settings (Review)
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings 1.   Pay for performance (P4P) plus existing payment methods compared with existing payment methods for outpatient
healthcare providers

P4P plus existing payment methods compared with existing payment methods for outpatient healthcare providers

Patient or population: healthcare providers working in outpatient healthcare settings

Settings: Australia, Canada, India, Taiwan, the USA

Intervention: P4P plus existing payment methods

Comparison: existing payment methods (including capitation, FFS, and salary)

Anticipated absolute effects* (95% CI)Outcomes

Risk with ex-
isting payment
methods

Risk with P4P plus
existing payment
methods

Relative effect
(95% CI)

Results in words No. of partici-
pants (studies)

Certainty of
the evidence
(GRADE)

Quantity of service
provision (dichoto-
mous) - child immu-
nisation status up-
to-date

433 up-to-date
per 1000 children

550 up-to-date per
1000 children (515
to 588 children)

RR 1.27 (1.19 to
1.36)

P4P added to existing payment methods
probably increases the number of children
with up-to-date immunisation status, com-
pared with an existing payment method.

3760 children
(2 RCTs)

⊕⊕⊕⊝

MODERATE1

Quantity of service
provision (continu-
ous) - immunisation
rates for patients
aged 65 years or old-
er

The mean immunisation rate with P4P
plus existing payment methods was
0.34 per cent points higher (0.2 per cent
points lower to 0.87 points higher) com-
pared to existing payment methods.

MD 0.34 (−0.20
to 0.87)

We are uncertain of the effect of P4P added to
existing payment methods on immunisation
rates for the elderly.

54 primary care
practices

(1 RCT)

⊕⊝⊝⊝

VERY LOW2

Quantity of service
provision (continu-
ous) - number of de-
tailed disease-relat-
ed consultation ser-
vices per 100 pre-
scriptions

The mean number of consultation ser-
vices with P4P plus existing payment
methods was 1.24 per cent higher per
100 prescriptions (0.93 per cent points
higher to 1.54 points higher) compared
to existing payment methods.

MD 1.24 (0.93 to
1.54)

P4P added to existing payment methods may
slightly increase the number of patients who
are asked more detailed questions on their
disease by their pharmacist, compared with
an existing payment method.

200 community
pharmacies
(1 RCT)

⊕⊕⊝⊝

LOW3

Quality of service
provision - physician
prescribing practices

Insufficient data to calculate RR 1.07 (1.02 to
1.12)

P4P added to existing payment methods may
slightly improve providers' prescribing of
guideline-recommended antihypertensive

362 people

(1 RCT)

⊕⊕⊝⊝

LOW4
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medicines compared with an existing pay-
ment method.

Patient outcomes -
reduction in blood
pressure

The mean blood pressure reduction with
P4P plus existing payment methods was
0.07 mmHG greater (2.22 less to 2.37
greater) compared to existing payment
methods.

MD 0.07 (ranged
from −2.22 to
2.37)

We are uncertain of the effect of P4P added
to existing payment methods on mean blood
pressure reduction compared with an exist-
ing payment method.

181 people

(1 RCT)

⊕⊝⊝⊝

VERY LOW5

Quality of service
provision and pa-
tient outcomes -
blood pressure man-
agement

Insufficient data to calculate RR 1.13 (1.04 to
1.23)

P4P added to existing payment methods may
improve blood pressure control or appropri-
ate responses to patients with uncontrolled
blood pressure, compared with an existing
payment method.

362 people
(1 RCT)

⊕⊕⊝⊝

LOW6

Healthcare provider
outcomes (such
as work morale or
workload)

None of the included studies reported on healthcare provider outcomes. - -

Costs We are uncertain of the costs of adding P4P to existing payment methods on expenditures for diabetes-relat-
ed services due to very low-certainty evidence.

1 CBA ⊕⊝⊝⊝

VERY LOW7

Unintended or ad-
verse effects

Insufficient data to calculate RR 0.77 (0.71 to
0.82)

When the P4P intervention ended, there
was an important reduction in performance
(blood pressure control or appropriate re-
sponses to uncontrolled blood pressure) in
the intervention group compared with the ex-
isting payment method.

362 people
(1 RCT)

⊕⊕⊝⊝

LOW8

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CBA: controlled before-after study; FFS: fee-for-service; MD: mean difference; P4P: pay for performance; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different** is low.
Moderate certainty: This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different** is moderate.
Low certainty: This research provides some indication of the likely effect. However, the likelihood that it will be substantially different** is high.
Very low certainty: This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different** is very high.

** Substantially different = a large enough difference that it might affect a decision

1We rated two RCTs as unclear risk of bias (Fairbrother 1999; Fairbrother 2001), downgrading the certainty of the evidence one level because of limitation in study design.
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2We rated one RCT as unclear risk of bias (Kouides 1998), downgrading the certainty of the evidence one level for limitation in study design, one level for indirectness (only one
study targeting primary care physicians in the USA), and one level for imprecision (limited number of participants, and 95% CI overlaps no eDect).
3We rated one RCT as unclear risk of bias (Christensen 2000), downgrading the certainty of the evidence one level for limitation in study design and one level for indirectness
(only one study targeting community pharmacies in the USA).
4We rated one RCT as unclear risk of bias (Petersen 2013), downgrading the certainty of the evidence one level for limitation in study design and one level for indirectness (only
one study targeting primary care physicians in the USA).
5We rated one RCT as unclear risk of bias (Houle 2016), downgrading the certainty of the evidence one level for limitation in study design, one level for indirectness (only one
study targeting pharmacists in pharmacy practice in Canada), and one level for imprecision (study ended prior to enrolment of the full sample size of participants, and 95% CI
overlaps no eDect).
6We rated one RCT as unclear risk of bias (Petersen 2013), downgrading the certainty of the evidence one level for limitation in study design and one level for indirectness (only
one study targeting primary care physicians in the USA).
7We rated one CBA as high risk of bias (Lee 2010). Initial rating of low certainty assigned due to non-randomised study design and downgraded one level for further limitations in
study design and one level for indirectness (only one study targeting pharmacists in community clinics physicians in Taiwan).
8We rated one RCT as unclear risk of bias (Petersen 2013), downgrading the certainty of the evidence one level for limitation in study design and one level for indirectness (only
one study targeting primary care physicians in the USA).
 
 

Summary of findings 2.   Fee-for-service (FFS) compared with existing payment methods for outpatient healthcare providers

FFS compared with existing payment methods for outpatient healthcare providers

Patient or population: healthcare providers working in outpatient healthcare settings

Settings: the USA

Intervention: FFS

Comparison: existing payment method (input-based payment - capitation or salary)

ImpactOutcomes

Relative effect
(range)

Results in words

No. of participants
(studies)

Certainty of the evi-
dence
(GRADE)

Quantity of service provi-
sion - number of outpa-
tients visits, specialist visits,
or hospitalisations

Median change = 10.44% (range:
−460% to +175.65%)

We are uncertain of the effect of FFS payments on
the number of patient visits to health facilities,
compared with input-based payment methods,
due to very low-certainty evidence.

3 RCTs ⊕⊝⊝⊝

VERY LOW1

Quality of service provision None of the included studies reported on the quality of services provided. - -

Patient outcomes - people
with mental illness

Median change = −9.84% (range:
−492% to +350%)

We are uncertain of the effect of FFS on patient
outcomes for people with mental illness, com-
pared with an input-based payment method, due
to very low-certainty evidence.

1 RCT ⊕⊝⊝⊝

VERY LOW2
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Healthcare provider out-
comes (such as work morale
or workload)

None of the included studies reported on healthcare provider outcomes. - -

Costs We are uncertain of the effect of FFS on costs compared with an input-based payment
method (capitation) due to very low-certainty evidence.

2 CBAs ⊕⊝⊝⊝

VERY LOW3

Unintended or adverse ef-
fects

Physicians who receive FFS payments may see more well patients (potentially an indi-
cator of unnecessary service provision) compared with physicians paid by salary.

1 RCT ⊕⊕⊝⊝

LOW4

CBA: controlled before-after study; FFS: fee-for-service; RCT: randomised controlled trial

GRADE Working Group grades of evidence

High certainty: This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different** is low.
Moderate certainty: This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different** is moderate.
Low certainty: This research provides some indication of the likely effect. However, the likelihood that it will be substantially different** is high.
Very low certainty: This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different** is very high.

** Substantially different = a large enough difference that it might affect a decision

1We rated two RCTs as unclear risk of bias, Hickson 1987; Lurie 1992, and one RCT as high risk of bias (Davidson 1992), downgrading the certainty of the evidence two levels for
limitation in study design and one level for imprecision.
2We rated one RCT as high risk of bias (Lurie 1992), downgrading the certainty of the evidence one level for limitation in study design, one level for indirectness (only one study
targeting primary care physician for mental health care in the USA), and one level for imprecision.
3We rated two CBAs as unclear risk of bias (Yesalis 1980; Yesalis 1984. Initial rating of low certainty assigned due to non-randomised study design and downgraded one level for
further limitations in study design.
4We rated one RCT as unclear risk of bias (Hickson 1987), downgrading the certainty of the evidence one level for limitation in study design and one level for indirectness (only
one study targeting paediatric residents in the USA).
 
 

Summary of findings 3.   Fee-for-service (FFS) mixed with existing payment methods compared with existing payment method for outpatient
healthcare providers

FFS mixed with existing payment methods compared with existing payment method for outpatient healthcare providers

Patient or population: healthcare providers working in outpatient healthcare settings

Settings: Australia, Canada, Denmark, Germany, the UK

Intervention: FFS mixed with other payment methods

Comparison: existing payment method (single payment method, including salary, capitation, and FFS)
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Anticipated absolute effects* (95% CI) ImpactOutcomes

Risk with existing
payment

Risk with FFS mixed
with other payment
methods

Relative effect
(95% CI)

Results in words

No. of partici-
pants (studies)

Certainty of
the evidence
(GRADE)

Quantity of service
provision - proportion
of women/children re-
ceiving treatment

Insufficient data to calculate RR 1.37 (1.07 to
1.76)

FFS mixed with other payment
methods may increase the quan-
tity of health services provided,
compared with an existing pay-
ment method.

2 RCTs ⊕⊕⊝⊝

LOW1

Quality of service pro-
vision

We are uncertain of the effect of FFS mixed with other payment methods on the quality of service provided
compared with an existing payment method due to very low-certainty evidence.

1 CBA ⊕⊝⊝⊝

VERY LOW2

Patient outcomes -
satisfaction with care

We are uncertain of the effect of FFS mixed with other payment methods on patient outcomes compared
with an existing payment method due to very low-certainty evidence.

1 RCT ⊕⊝⊝⊝

VERY LOW3

Healthcare provider
outcomes - working
hours and income

We are uncertain of the effect of FFS mixed with other payment methods on healthcare provider outcomes
compared with an existing payment method due to very low-certainty evidence.

2 CBAs ⊕⊝⊝⊝

VERY LOW4

Costs None of the included studies reported on costs. - -

Unintended or adverse
effects

None of the included studies reported on adverse effects. - -

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CBA: controlled before-after study; FFS: fee-for-service; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different** is low.
Moderate certainty: This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different** is moderate.
Low certainty: This research provides some indication of the likely effect. However, the likelihood that it will be substantially different** is high.
Very low certainty: This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different** is very high.

** Substantially different = a large enough difference that it might affect a decision

1We rated two RCTs as unclear risk of bias (Bilardi 2010; Clarkson 2008), downgrading the certainty of the evidence one level for limitations in study design and one level for
imprecision due to very small numbers of participants in both studies.
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2We rated one CBA as high risk of bias (Gosden 2003). Initial rating of low certainty assigned due to non-randomised study design and downgraded one level for further limitations
in study design and one level for indirectness (only one study targeting general practitioners in England).
3We rated one RCT as high risk of bias (Twardella 2007), downgrading the certainty of the evidence two levels for limitation in study design and one level for indirectness (only
one study targeting general practitioners in Germany).
4We rated two CBAs as high risk of bias (Gosden 2003; Gray 2015. Initial rating of low certainty assigned due to non-randomised study design and downgraded one level for further
limitations in study design.
 
 

Summary of findings 4.   Enhanced fee-for-service (FFS) compared with FFS for outpatient healthcare providers

Enhanced FFS compared with FFS for outpatient healthcare providers

Patient or population: healthcare providers working in outpatient healthcare settings

Settings: Germany, the USA

Intervention: enhanced FFS with higher unit payment levels

Comparison: FFS with normal unit payment levels

Anticipated absolute effects* (95% CI)Outcomes

Risk with FFS Risk with Enhanced
FFS

Relative effect
(95% CI)

Results in words No. of partici-
pants (studies)

Certainty of
the evidence
(GRADE)

Quantity of service pro-
vision - child immunisa-
tion status up-to-date

433 up-to-date per
1000 children

541 up-to-date per
1000 children (459 to
640 children)

RR 1.25 (1.06 to
1.48)

Paying higher fees to healthcare
providers for immunisations de-
livered probably increases the
proportion of children aged 3 to
35 months whose immunisation
is up-to-date, compared with the
normal level of fees.

2 RCTs ⊕⊕⊕⊝

MODERATE1

Quantity of service pro-
vision - primary health-
care visits by children

We are uncertain of the effect of paying higher fees for service on the number of primary care visits by
children compared with the normal level of fees due to very low-certainty evidence.

1 RCT ⊕⊝⊝⊝

VERY LOW2

Quality of service provi-
sion

None of the included studies reported on quality of service provision. - -

Patient outcomes None of the included studies reported on patient outcomes. - -

Healthcare provider out-
comes (such as work
morale or workload)

None of the included studies reported on healthcare provider outcomes. - -
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Costs We are uncertain if paying higher fees to healthcare providers for immunisations delivered influences the
net expenditure per year on eligible children compared with the normal level of fees because the certain-
ty of the evidence is very low.

1 RCT ⊕⊝⊝⊝

VERY LOW3

Unintended or adverse
effects

None of the included studies reported on adverse effects.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

FFS: fee-for-service; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different** is low.
Moderate certainty: This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different** is moderate.
Low certainty: This research provides some indication of the likely effect. However, the likelihood that it will be substantially different** is high.
Very low certainty: This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different** is very high.

** Substantially different = a large enough difference that it might affect a decision

1We rated two RCTs as unclear risk of bias (Fairbrother 1999; Fairbrother 2001), downgrading the certainty of the evidence one level for limitation in study design.
2We rated one RCT as high risk of bias (Davidson 1992), downgrading the certainty of the evidence two levels for limitation in study design and one level for indirectness (only
one study targeting primary care physicians in SuDolk County, New York).
3We rated one RCT as high risk of bias (Davidson 1992), downgrading the certainty of the evidence two levels for limitation in study design and one level for indirectness (only
one study targeting primary care physicians in SuDolk County, New York).
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B A C K G R O U N D

Description of the condition

Health care is a labour-intensive service industry, so healthcare
provision is directly influenced by healthcare providers' behaviours
in delivering services. Examining optimal payment methods for
healthcare providers is a key issue in ensuring care is delivered
in a cost-eDective way to patients. Previous Cochrane Reviews
have focused largely on physician payment methods (Flodgren
2011; GiuDrida 1999; Gosden 2000; Scott 2011). This review focused
on payment methods for all healthcare providers in stand-alone
outpatient healthcare settings. Outpatient healthcare settings can
vary considerably across countries, and are defined in this review
as settings outside of inpatient hospitals for care where a bed is not
required. They could include the private or public oDices or clinics
of primary care physicians and other specialists and healthcare
providers. These may be stand-alone buildings or could be adjacent
to hospitals. Examples are care provided in stand-alone community
healthcare centres, clinics, urgent care centres, family planning
centres, dental clinics, and allied health care (e.g. physiotherapy),
but would exclude surgical day-only procedures and emergency
departments. The defining characteristics of outpatient care
are the inclusion of services that involve a consultation with
patients by healthcare providers, where they provide advice,
prescriptions, immunisations, simple diagnostic tests, and some
simple minor procedures and treatments that can be given in an
oDice setting. Outpatient care may be the first point of contact
for patients, or patients may be referred by other healthcare
providers to outpatient care for more specialised care. Outpatient
can play an important role in gatekeeping and rationing access
to more expensive hospital care, and so can help reduce health
expenditures.

Description of the intervention

Individual healthcare providers' behaviours directly influence the
type, quantity, quality, and access to health services provided to
patients. Several studies have summarised the determinants of
healthcare providers' behaviours in health services delivery (Rowe
2005; WHO 2006). The method by which healthcare providers are
remunerated (the payment method) has been frequently used
by governments, health insurers, and employers to influence the
behaviours of healthcare providers to meet specific objectives
(Fairbrother 1999; Langenbrunner 2004). Payment methods refer
to the way in which funds are received by a healthcare provider
and used a personal income. The focus is on payment methods
that influence health professional's personal income, rather than
funding models aimed at healthcare organisations, although the
two may interact. The most commonly used payment systems
to remunerate healthcare providers are salary, capitation, fee-for-
service, pay for performance, and mixed or blended systems of
payment.

• Salary: healthcare providers are paid based on the time spent
at work. Salaried healthcare providers are usually employees of
healthcare organisations, with these organisations paid using
other methods such as global budget, FFS, and capitation.

• Capitation: healthcare providers are paid a prospective fixed
payment per period of time for each individual enrolled with the
health professional.

• Fee for service (FFS): healthcare providers are reimbursed
based on each specific service, procedure, or visit provided, such
as consultations, x-ray tests, or surgical operations.

• Pay for performance (P4P): the payment is directly linked to
the achievement of specific behaviours defined in terms of the
performance of healthcare providers. P4P can be used to pay
individuals, groups of people, or organisations by government
or insurers. Pay-for-performance schemes vary widely in terms
of the types of performance that are targeted, how performance
is measured, when payments for performance are paid, and the
proportion of total reimbursements that is paid for performance
(Witter 2012).

• Blended or mixed payment: more than one of the above
payment methods may be used at the same time, with a
proportion of the health professional's income coming from
each type of method.

How the intervention might work

The mechanism through which payment methods influence
behaviour is through their eDect on the income of healthcare
providers. Earning income is a key driver of individual's
consumption and leisure activities, and economic theory assumes
that individuals are motivated only by monetary extrinsic rewards.
Generally and in practice, extensions of this theory recognise
that payment methods may have less of an impact if there are
other sources of motivation from working, such as improving
the health of patients. Payment to healthcare providers happens
when funds are transferred from employers, patients, or insurers
to individual healthcare providers in exchange for the provision
of healthcare services. Each payment method may be part of a
formal contract or agreement between the payor and payee, which
may also specify working conditions, other in-kind benefits, and
detail about what is required in providing the services. Under each
payment method, the expected total income must first be suDicient
to encourage the health professional to work and enter into a
contract. Payment methods in these contracts can be changed, or
healthcare providers can move to a diDerent job (contract) with a
diDerent payment method, raising the issue of selection bias when
examining the eDects of changes to payment methods.

Assuming income is suDiciently important to healthcare providers,
the payment method will influence behaviour depending on the
change to the unit of payment or a change to the level of payment
for each unit. The unit of payment for those on salaries and
who receive an hourly wage is hours worked, and income can be
increased only by working more hours. The unit of payment in
capitation payment is the number of enrolled patients, and so
income can only be increased by increasing the number of enrolled
patients. For those on FFS, income can rise only by increasing
the number of services provided to existing or new patients. For
those paid by P4P, income can only be increased by improvements
in performance. In blended payment, a number of diDerent units
of payment are used, and so a range of behaviours can increase
income.

Moving from one payment method to another, or changing the
mix of payment methods in blended payment, will depend on
the change to the unit of payment. With four diDerent payment
methods, moving from one to another defines many diDerent
combinations of comparators and interventions, each of which may
have diDerent eDects on behaviour depending on the comparator

Payment methods for healthcare providers working in outpatient healthcare settings (Review)
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and intervention units of payment. Under a new unit of payment,
healthcare providers are assumed to adjust their work behaviours
in ways that maximise their utility (including utility from the
consumption of goods and services derived from their income,
and utility from non-work activities). A new payment method will
provide the health professional with a diDerent way to increase
their income (and utility) depending on the unit of payment.
healthcare providers may also reduce the costs of providing care to
maximise their income, such as changes in skill mix, how they use
their time (e.g. changes to consultation length), changes in eDort,
and changes to other practice costs (e.g. use of administrative staD).
A change in payment methods could also lead healthcare providers
to change jobs, which can influence patient access to care. The
main hypotheses regarding the expected changes in behaviour
from each payment method are outlined below, although the
precise hypotheses will also depend on the existing (comparator)
payment method, as well as the new payment method.

Salaried payment

Salaried payment focuses on the amount of time at work, usually
in terms of hours. For a given number of hours worked, salaries
are fixed in the short run, and do not provide any financial
incentives for increased eDort or increased quality of care or
performance. In the longer run, financial incentives can encourage
eDort beyond some minimum to avoid being sacked and can also
provide financial incentives to meet some level of performance to
keep the job if on fixed-term contract. In the longer run, salaried
payment is also accompanied by diDerent levels of salary (wages)
for diDerent levels of seniority (salary increments and promotion).
Financial incentives for increased performance can be built into
the salary scale (increments and promotion), driven by additional
income from advancement up the salary scale. Progression up
the salary scale may be automatic depending only on years of
service, for example, or it may be based on a subjective measure
of performance assessed in an annual performance review. This
provides 'career' financial incentives to improve performance to
obtain promotion and advancement.

Capitation

Payments are made per patient, and so capitation is normally
accompanied by a system with patients registering/enrolling with
a specific provider to receive care. Capitation is a prospective-
based payment system where healthcare providers can predict
their income from each enrolled patient in advance. Capitation
payment encourages healthcare providers to attract more patients,
and so compete with other healthcare providers, such as by
improving quality and access to care and those aspects of care
that are valued by patients. With a fixed payment for each
patient, the diDerence between the costs of treatment and the
fixed payment defines the profit or income going to the health
professional. More complex patients lead to higher costs and
less profit. Capitation therefore includes an inbuilt incentive to
minimise costs by selecting only the healthiest patients to enrol
and treat, which can have adverse consequences for access to
health care for those with more complex and costly conditions.
Capitation may provide incentives to reduce costs by changing
skill mix or providing short consultations that could be related
to increased prescribing, fewer treatments provided, and more
referrals compared to FFS and P4P. Though cost-consciousness is
important, it can also lead to lower quality and poor access if
these are not separately monitored and rewarded (e.g. in a blended

payment scheme that combines capitation and P4P). Capitation
payments are usually 'risk-adjusted', where higher payments are
provided for patients with more complex/costly conditions. This
reduces the incentives for patient selection (or 'cream skimming')
and cutting costs that might reduce quality. It is also argued
that capitation payment may provide incentives for healthcare
providers to provide more preventive activities to patients so that
they do not return in the future. This reduces future costs and
increases provider income in the longer term, as patients make
fewer visits.

Fee for service

This is likely to increase the number of services provided
by healthcare providers compared to other payment methods,
either through providing more services to each patient or by
attracting more patients. FFS could lead to increased and less
predictable health expenditures compared to other forms of
payment depending on how fees are determined, as well as the
overprovision of unnecessary services, including overdiagnosis.
FFS also provides incentives for healthcare providers to provide
treatment themselves rather than refer to others, especially
compared with salaried or capitation payment.

Pay for performance

P4P payment is directly linked to performance targets that are
oLen related to the type, mix, and quality of care delivered. P4P
designs are complex and vary depending on how performance is
measured, the level of the performance target, and many other
components. Performance is usually defined in terms of the quality
of care provided, which might include whether certain activities
were performed or not (e.g. taking blood pressure) or the outcome
of that activity (e.g. whether the measure of blood pressure is within
accepted clinical guidelines). Payment may be made for each extra
activity (e.g. each patient who immunised), or as a lump-sum bonus
for achieving a prespecified target. Financial penalties may also be
used if targets are not met. The performance target for payment
may be absolute (e.g. 80% of a target population being immunised)
or relative to other healthcare providers (e.g. whether the provider
is in the top quartile of immunisation rates across all providers), or
based on the absolute (or relative) change in performance from one
period to the next (Ogundeji 2016; Van Herck 2010). In practice, P4P
rarely exists on its own, and is usually part of a blended payment
method.

Blended payments

Blended payments reduce the 'extremes' of single payment
methods by providing a range of methods through which providers
can increase their income, and can combine incentives to be cost-
conscious as well as maintain and improve quality (value-based
payment).

In addition, within each payment method the level of payment
for each unit of payment (hours, patients, services, quality) may
be decreased or increased. This may encourage more of the
rewarded activity if the additional (marginal) income is greater
than the additional (marginal) costs of increasing the activity, and
also assuming that income is suDiciently important to the health
professional compared to other sources of utility. The importance
of income (monetary motivation) will likely vary across diDerent
types of healthcare providers leading to heterogenous eDects of
changes to payment methods.

Payment methods for healthcare providers working in outpatient healthcare settings (Review)
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Why it is important to do this review

Payment methods can change the behaviours of healthcare
providers through financial incentives, and then influence number,
mix, cost, and quality of care provided. The design of appropriate
payment systems is a key issue for governments, health insurers,
health organisation managers, and all relevant policymakers who
expect the eDicient use of limited funds in the health system.

This review focused on payment methods for individual healthcare
providers. Other Cochrane Reviews examine payment methods for
doctors across all types of setting (Flodgren 2011; GiuDrida 1999;
Gosden 2000; Scott 2011), whilst this review includes all kinds
of healthcare providers only in outpatient healthcare settings.
Together with the Cochrane Reviews on payment methods for
outpatient facilities (rather than individual healthcare providers)
(Yuan 2017) and hospitals (Mathes 2014; Mathes 2019), this review
contributes to evidence to encourage healthcare providers to
provide high-quality, eDicient, and equitable health care to their
patients.

O B J E C T I V E S

To assess the impact of diDerent payment methods for healthcare
providers working in outpatient healthcare settings on quantity
and quality of health service provision, patient outcomes,
healthcare provider outcomes, cost of service provision, and
adverse eDects.

M E T H O D S

Criteria for considering studies for this review

Types of studies

• Randomised trials, including cluster-randomised trials

• Non-randomised trials

• Interrupted time series (ITS) and repeated measures studies
with:
* a clearly defined point in time when the intervention

occurred;

* at least three data points before and three data points aLer
the intervention.

• Controlled before-aLer (CBA) studies with:
* contemporaneous data collection;

* a minimum of two intervention and two control sites.

Types of participants

Healthcare providers working in outpatient care facilities.
Healthcare providers include, for example, primary care physicians
and other non-surgical specialists, dentists, midwives, nurses, or
allied health (WHO 2006). Healthcare providers working in surgical
day-only procedures and emergency departments were excluded.

Types of interventions

The payment method is defined as the mechanism used to
remunerate individual healthcare providers. Payment methods for
healthcare providers include:

• salary;

• fee-for-service (FFS): healthcare providers are reimbursed based
on specific items provided;

• capitation: healthcare providers are paid a predetermined fixed
rate in advance to provide a defined set of services for each
enrolled individual for a fixed period;

• pay for performance (P4P): the payment is directly linked to the
performance of healthcare providers;

• blended payments.

We included studies that evaluated changes from one type of
payment method to another, changes to the design of a payment
method, or changes to the level of payment. Any of these
may change the level of provider income, or create diDerent
opportunities for the health professional to increase their income
and change the care they provide.

We excluded studies of interventions that were primarily targeted
at paying at practice or organisational level; in this review, we
focused only on changes to payments made directly to healthcare
providers. Another Cochrane Review has evaluated the payment at
practice or organisational level (Yuan 2017). For example, the QOF
(Quality and Outcomes Framework) applied in the UK is a pay-for-
performance scheme delivering funding to general practices, not
directly to general practitioners, and so studies evaluating the QOF
were excluded from this review.

Types of outcome measures

Primary outcomes

The main behavior of healthcare providers is to provide health
care to patients, so the primary outcomes included in this review
are objective measures of health services provision and other
measures which are closely related to the supply of health services
in outpatient care facilities, including the following.

• Service provision and process outcomes

• Quantity of health services provided, including those:
* measured as risk ratio (RR), e.g. for patients getting an

aspirin prescription, for referring smokers to a quit line, for
women having any prenatal care;

* measured as mean diDerence (MD) or standardised mean
diDerence (SMD), e.g. rate of screening service per 100
prescriptions, average length of service time.

• Quality of health services provided, including those:
* measured as RR, e.g. for  physicians adhering to clinical

guidelines;

* measured as MD or SMD, e.g. the quality score for
provision of certain health services.

• Patient outcomes (the eDect of changes in service provision or
process outcomes on measures of length of life, quality of life, or
clinical measures closely related to these outcomes)
* Patients' intermediate and final health outcomes, including

those:
□ measured as RR, e.g. if a smoker has sustained abstinence

from smoking, if blood pressure has been controlled;

□ measured as MD or SMD, e.g. blood pressure level of
patients with hypertension, health-related quality of life,
mortality.
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• Healthcare provider outcomes (the outcomes related to
consequences on individual providers aLer delivering services),
including those:
* measured as RR, e.g. if individual professionals are satisfied

with work or job turnover;

* measured as MD or SMD, e.g. hours worked or the income
level of healthcare providers.

• Costs of delivering services, including those:
* measured as MD or SMD, e.g. cost per service, administration

costs, total cost for purchasers, changes in skill mix.

• Unintended or adverse eDects, including those:
* measured as RR, e.g. patient selection and poorer access to

care for disadvantaged populations;

* measured as MD or SMD, e.g. the number of unnecessary
services (overtreatment and overdiagnosis).

Secondary outcomes

• Satisfaction of patients or other stakeholders; job mobility.

Search methods for identification of studies

Electronic searches

We searched the following databases.

• Cochrane Database of Systematic Reviews, part of the Cochrane
Library (www.cochranelibrary.com/) (searched 5 March 2019)

• Database of Abstracts of Reviews of EDects, part of the Cochrane
Library (www.cochranelibrary.com/) (searched 15 July 2017)

• Cochrane Central Register of Controlled Trials
(CENTRAL2019, Issue 3, part of the Cochrane Library
(www.cochranelibrary.com/) (searched 5 March 2019)

• MEDLINE and Epub Ahead of Print, In-Process & Other Non-
Indexed Citations and Daily 1946 to March 04, 2019, Ovid
(searched 5 March 2019)

• Embase 1974 to 2019 March 04, Ovid (searched 5 March 2019)

• Web of Science, Conference Proceedings Citation Index-Science,
1990 to present (ISI Web of Knowledge) (searched 5 March 2019)

• PubMed, NLM (searched 10 December 2018)

• Dissertations and Theses Database, 1861 to present, ProQuest
(searched 10 December 2018)

• EconLit, 1969 to present, ProQuest (searched 10 December 2018)

• China National Knowledge Infrastructure (CHKD-CNKI), 1915 to
present (searched 10 December 2018)

• Chinese Medicine Premier (Wanfang Data), 1988 to present
(searched 10 December 2018)

• IDEAS (Research Papers in Economics), 1927 to present
(searched 30 December 2017)

• POPLINE (Population Information Online), 1970 to present,
K4Health (searched 30 December 2017)

The EPOC Information Specialist (TSC) helped develop some of the
search strategies in consultation with the review authors.

Search strategies are comprised of keywords and controlled
vocabulary terms. We applied no language limits. We searched all
databases from database start date to date of search.

Searching other resources

Grey literature

We conducted a grey literature search to identify studies not
indexed in the databases listed above.

• OpenGrey (System for Information on Grey Literature in Europe)
(www.opengrey.eu/) (searched 10 December 2018)

• World Health Organization (WHO) (www.who.int/) (searched 17
November 2018)

• World Bank (www.who.int/) /searched 17 November 2018)

Trial registries

• US National Institutes of Health Ongoing Trials Register
ClinicalTrials.gov (clinicaltrials.gov/) (searched 27 June 2019)

• World Health Organization International Clinical Trials
Registry Platform (ICTRP) (www.who.int/clinical-trials-registry-
platform) (searched 27 June 2019)

In addition, we:

• searched reference lists of all relevant papers identified;

• searched Web of Science Core collection; KCI-Korean Journal
Database; Russian Science Citation Index; SciELO Citation Index,
Clarivate Analytics for papers that cited any of the included
studies in this review (searched 8 February 2019);

• searched PubMed for related citations to any studies to be
included in the review;

• contacted authors of relevant papers regarding any further
published or unpublished work;

We re-ran the search strategies in August 2020 and screened
the identified records. Potentially relevant studies are awaiting
classification and will be assessed at the next update.

All search strategies are provided in Appendix 1.

Data collection and analysis

Selection of studies

Two review authors scanned the titles and abstracts of all articles
obtained from the search and retrieved the full text of articles
deemed relevant. Two review authors independently assessed full
texts of studies for inclusion. Any disagreements on inclusion were
resolved by discussion with a third review author or EPOC editor.

The screening process and results are reported in a PRISMA flow
diagram (Figure 1). All included studies are described in the
Characteristics of included studies table, even those for which
useable results for reanalysis or synthesis were not reported.
Studies that initially appeared to meet the inclusion criteria but
that were excluded are described in the Characteristics of excluded
studies table.
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Figure 1.   Study flow diagram.

 

Payment methods for healthcare providers working in outpatient healthcare settings (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

15



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Data extraction and management

Two review authors independently carried out data extraction
using a data extraction form adopted from the Cochrane good
practice data collection form (EPOC 2013a). We extracted the
following information.

• General information, including title, reference details, author
contact details, and publication type.

• Participants and setting.

• Study method.

• Intervention groups, including payment method description,
duration of intervention, if patients can choose providers, how
purchasers monitored the implementation of payment.

• Outcomes, including outcome measures, time points measured,
unit of measurement, and person measuring outcomes.

• Results, including result reported by authors, analysis method,
unintended eDects, if analysis required and possibility.

Any disagreements were resolved by discussion with a third review
author or the EPOC contact editor. For ITS studies that reported
time series data that were not appropriately analysed, we extracted
and reanalysed the data as described in the EPOC resources for
review authors (EPOC 2013b).

Assessment of risk of bias in included studies

We used the EPOC suggested 'Risk of bias' criteria to assess the
risk of bias for each outcome in all included studies (EPOC 2013c).
For each criterion, two review authors independently described
what was reported in the study, commented on the description,
and judged the risk of bias. Any unresolved disagreements were
discussed with a third review author and, if consensus could not be
reached, with the EPOC contact editor. We summarised the overall
risk of bias across criteria for the outcomes of the included studies.
For randomised trials, non-randomised trials, and controlled
before-aLer studies, we primarily considered four criteria: baseline
outcome measurements; baseline characteristics measurements;
incomplete outcome data addressed; and protection against
contamination. If these four criteria were all scored 'low risk of bias'
for the outcome in a given study, the summary assessment was low
risk of bias; if one or more key criteria were scored 'unclear', the
summary assessment was unclear risk of bias; and if one or more
key criteria were scored 'high risk of bias', the summary assessment
was high risk of bias. For ITS studies, we primarily considered
the following criteria when summarising the overall risk of bias:
intervention independence, intervention aDecting data collection,
and incomplete outcome data addressed.

Measures of treatment e=ect

For randomised trials, non-randomised trials, and controlled
before-aLer studies, we recorded or calculated risk ratio (RR)
with 95% confidence intervals (CI) for dichotomous outcomes.
If adjusted analysis was done, we reported the eDect estimates
provided by the study authors, also converting them into RR if
possible. For continuous outcomes, we recorded or calculated
mean diDerence (MD) with 95% CI if the studies to be synthesised
had the same outcome measures. We calculated the standardised
mean diDerence (SMD) with 95% CI if the studies to be synthesised
assessed slightly diDerent outcome measures within the same
broad outcome category.

Data were insuDicient data to permit statistical pooling for most
outcomes. In order to facilitate comparison of the eDect sizes of
the included studies, we did the following: if the baseline levels
were available, we reported the point estimates of absolute change
adjusted for baseline diDerences or the relative change adjusted
for baseline diDerences for all included outcome measures. If the
baseline levels were not available, we reported the point estimates
of absolute change and relative change for all included outcome
measures.

The absolute change adjusted for baseline diDerences is defined as
'baseline-post diDerence', and the formula is: (intervention group
post level − intervention group baseline level) − (control group post
level − control group baseline level). The relative change adjusted
for baseline diDerences is calculated by the following formula:
((intervention group post level − intervention group baseline level)
− (control group post level − control group baseline level))/(control
group post level − control group baseline level).

For ITS and repeated measures studies, we reported the diDerence
between the predicted value based on the pre-intervention trend
and the estimated value based on the change in level and post-
intervention trend at relevant time points (including immediately
aLer the intervention (change in level), one year, two years, and
three years).

Unit of analysis issues

This review analysed the impact on performance on the level of the
individual, so the allocation and analysis unit should be aggregated
to physicians. We planned to reanalyse studies that allocated
clusters (e.g. clinics in one district) but that did not account for
clustering if we were able to extract the intracluster coeDicient. All
included studies reported having accounted for and adjusting for
clustering in their analysis.

Dealing with missing data

If any data needed for meta-analysis or reanalysis (e.g. standard
deviations, numbers of events, and subgroup analyses) were
missing, we attempted to calculate them based on available data
on the same outcome (e.g. calculation of standard deviation from
CI). If these data were not available, we contacted the study
authors to request the missing data. However, we did not receive
responses from the relevant study authors and therefore reported
the data that were available. For these studies, we reported the
point estimate of the eDect measures without CIs. Where data on
subgroup analyses were missing, we were not able to include these
subgroups in our analysis.

Assessment of heterogeneity

We conducted meta-analysis to synthesise the eDect measures of
included studies if they met the following criteria.

• Similar intervention payment method and comparison
payment, based on the payment method categories described
above.

• Similar participants, e.g. the targets of the payment method
were all primary care physicians.

• The outcome measures fell into the same outcome category, e.g.
the outcome measures were all health service provision process
measures, or patient outcomes measures.
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When the included studies were suDiciently similar based on the

above criteria, we used the Chi2 test and I2 statistic to assess

statistical heterogeneity. When the P value from a Chi2 test was
smaller than 0.1, we interpreted this as an indication that the
observed diDerence in results across studies was not compatible

with chance alone. We used the I2 statistic to quantify the level of
statistical heterogeneity.

As there is considerable heterogeneity in the design of payment
methods, we attempted to explore this through the prespecified
subgroup analyses (see Subgroup analysis and investigation of
heterogeneity). We used caution in interpreting results from meta-
analyses with high levels of heterogeneity.

Assessment of reporting biases

We planned to use a funnel plot to examine asymmetry and assess
the potential of any asymmetry being due to publication bias.
However, due to the limited number of studies with the same
outcomes in each comparison, we decided not to undertake funnel
plots.

Data synthesis

We conducted a structured synthesis as described in the EPOC
resources for review authors (EPOC 2013d). We first categorised
the comparisons and outcomes, and then described the eDects
of diDerent kinds of payment methods on diDerent categories of
outcomes. As mentioned above, there were two kinds of payment
change with mechanisms for changing behaviour: additional
incentives leading to an increase in total funding, or changes in
the payment model without changes to the total funding received.
These two mechanisms were assessed in diDerent comparisons.

We synthesised the eDects of studies that used the same type of
study design. We conducted meta-analysis for randomised trials,
but not for controlled before-aLer and interrupted time series
studies due to insuDicient data. For the meta-analyses, we initially
used a fixed-eDect model to pool data within a study if the
study included more than one outcome indicator under the same
category of outcome measures. We then used a random-eDects
model for meta-analysis across studies. This was because the
payment method designs usually included several components;
the payment methods conducted by diDerent purchasers or in
diDerent areas were rarely exactly the same; and there were
diDerences in outcome measures falling in the same outcome
category. For randomised trials where the available data did
not permit meta-analysis, and for all controlled before-aLer and
interrupted time series studies, we reported the medians and full
ranges of the available point estimates of eDect sizes. We analysed
these firstly within, and then secondly across, the studies for the
same category of outcome measures. It was not possible to report
an interquartile range due to the very limited number of data
points.

Subgroup analysis and investigation of heterogeneity

In the protocol for this review, we hypothesised a series of factors
that might aDect the size of eDects of payment methods and
planned to perform subgroup analysis based on these factors, such
as size of fee, duration of follow-up, targeted population, if there
were multiple providers, if there was monitoring of delivery of
services, the frequency of monitoring, the frequency of payment,
and baseline performance level. However, these subgroup analyses

could not be conducted due to the limited number of included
studies with similar comparisons and outcomes. Furthermore, the
included studies reported limited detail on the characteristics
of payment methods. 'Duration of follow-up' and 'targeted
population' were reported more oLen in the included studies, and
these factors are presented in Table 1 and Table 2.

Sensitivity analysis

We planned to conduct a sensitivity analysis excluding studies with
imputed data and studies with an overall high risk of bias. Due
to the limited number of studies included for each comparison,
and because there were no studies with an overall high risk of
bias included in meta-analysis, we did not conduct the sensitivity
analysis as planned.

Summary of findings and assessment of the certainty of the
evidence

We created 'Summary of findings' tables for the main intervention
comparisons and most important outcomes: quantity and quality
of health services provided, provider outcomes, costs, health
outcomes, and adverse eDects. For the comparisons and outcomes
that included randomised trials, results were reported in the
'Summary of findings' table. For the comparisons and outcomes for
which randomised trials were not found, we reported the results
of controlled before-aLer or interrupted time series studies where
these were available. Two review authors independently assessed
the certainty of the evidence as high, moderate, low, or very low
using the five GRADE considerations (risk of bias, consistency of
eDect, imprecision, indirectness, publication bias) (Guyatt 2008).
We used the methods and recommendations described in Section
8.5 and Chapter 12 of the Cochrane Handbook for Systematic
Reviews of interventions, Higgins 2020, and the EPOC worksheets
(EPOC 2013e), employing GRADEpro GDT soLware (GRADEpro GDT
2020). Any disagreements on certainty ratings were resolved by
discussion. We provided justification for decisions to down- or
upgrade the ratings using footnotes and made comments to aid
readers' understanding of the review where necessary. We used
plain language statements to report these findings in the review
(EPOC 2018).

R E S U L T S

Description of studies

See: Characteristics of included studies and Characteristics of
excluded studies.

Results of the search

Search strategies yielded 89,643 references, which two review
authors examined independently. We screened this large number
of references because the searches were conducted without the
study design filters in MEDLINE and Embase in order to also identify
relevant studies for a larger scoping review on payment for health
facilities or individual providers. We retrieved 915 full texts of
articles regarded as potentially relevant, which two review authors
read and evaluated independently. We initially assessed 92 full
texts of studies as meeting the inclusion criteria for study designs
and evaluating eDectiveness of payment methods on healthcare
providers working in outpatient health facilities. During data
extraction we confirmed the inclusion of 27 studies which evaluated
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payment methods targeting individual healthcare providers in
outpatient health facilities. See Figure 1.

We re-ran the search strategies in August 2020. We screened the
records identified by the search, and have listed two potentially
relevant studies under Studies awaiting classification. We will
assess these studies at the next update.

Included studies

The 27 included studies are described in detail in the Characteristics
of included studies.

Study design

We included 27 studies (see Characteristics of included studies): 12
randomised trials (Bilardi 2010; Christensen 2000; Clarkson 2008;
Davidson 1992; Fairbrother 1999; Fairbrother 2001; Hickson 1987;
Houle 2016; Kouides 1998; Lurie 1992; Petersen 2013; Twardella
2007); 13 CBA studies (Chung 2010; Flierman 1992; Gleeson 2017;
Gosden 2003; Gray 2015; Greene 2013; Jensen 2014; Krasnik 1990;
Lee 2010; Li 2013; Singh 2015; Yesalis 1980; Yesalis 1984); and 2 ITS
and repeated measure studies (Young 2012; Young 2007).

Participants and setting

The participants included healthcare providers working in
outpatient care facilities. The majority of healthcare providers were
primary care physicians (Bilardi 2010; Chung 2010; Davidson 1992;
Fairbrother 1999; Fairbrother 2001; Flierman 1992; Gleeson 2017;
Gosden 2003; Gray 2015; Greene 2013; Hickson 1987; Jensen 2014;
Krasnik 1990; Lee 2010; Li 2013; Petersen 2013; Young 2007; Young
2012). Other participants included mental health physicians (Lurie
1992), pharmacists (Christensen 2000; Houle 2016; Yesalis 1980;
Yesalis 1984), oDice staD (Kouides 1998), and health workers based
in daycare centres for children (Singh 2015). Nine studies focused
on vulnerable populations (Table 2), including children in four
studies (Clarkson 2008; Davidson 1992; Jensen 2014; Singh 2015),
women in one study (Bilardi 2010), people living in rural or remote
areas in two studies (Yesalis 1980; Yesalis 1984), and low-income
populations in two studies (Christensen 2000; Gleeson 2017). Other
vulnerable populations, such as people living with disabilities and
minority groups, were not mentioned in the included studies.

Outpatient care centres were named diDerently in diDerent
health system settings, including private oDice-based practices
(Davidson 1992; Fairbrother 1999; Fairbrother 2001), medical
practices (Twardella 2007), hospital outpatient clinics (Petersen
2013), community health centres (Christensen 2000; Houle 2016;
Li 2013), and clinics (Bilardi 2010). Further information on these
centres was not provided.

Most of the payment methods were implemented by health
insurance schemes in high-income countries or regions: three
studies focused on P4P for general practitioners (GPs) in Australia,
Bilardi 2010; Greene 2013, and Taiwan (Lee 2010); three studies
evaluated P4P and capitation for family care physicians and GPs
in Canada (Gray 2015; Houle 2016; Li 2013); one study evaluated
P4P for GPs in Germany (Twardella 2007); three studies focused
on changes of payment methods for GPs in Denmark (Flierman
1992; Jensen 2014; Krasnik 1990); and the remaining studies were
conducted in the USA. Only one study focused on payment methods
changed from fixed wages to performance pay for daycare centre
health workers in India (Singh 2015).

Interventions and comparisons

We grouped the interventions and comparisons into four categories
(see Table 3).

1. P4P plus existing payment methods compared with existing
payment methods

We included 14 studies that compared P4P added to an existing
payment method versus an existing payment method (Christensen
2000; Chung 2010; Fairbrother 1999; Fairbrother 2001; Gleeson
2017; Greene 2013; Houle 2016; Kouides 1998; Lee 2010; Li 2013;
Petersen 2013; Singh 2015; Young 2007; Young 2012). In this
comparison, the purchasers of health services did not change
the existing payment to providers, but used extra funds to pay
health providers as incentives in order to motivate the provision
of certain health services. The existing payment methods included
capitation (Christensen 2000), FFS (Fairbrother 1999; Fairbrother
2001; Gleeson 2017; Greene 2013; Houle 2016; Kouides 1998; Lee
2010; Li 2013), and salary (Singh 2015; Young 2007; Young 2012).
The authors of two studies did not explicitly describe the existing
payment methods (Chung 2010; Petersen 2013).

2. FFS compared with existing payment methods

We included five studies that compared FFS to an existing payment
method (Davidson 1992; Hickson 1987; Lurie 1992; Yesalis 1980;
Yesalis 1984). The existing payments in this comparison included
capitation, Davidson 1992; Lurie 1992; Yesalis 1980; Yesalis 1984,
or salary (Hickson 1987), both of which are input-based payment
methods. In addition, and in contrast to comparison 1, the
purchasers adjusted only the payment methods whilst maintaining
the same level of total funding when moving to a FFS payment
method from capitation or salary, or changing from capitation or
salary to an FFS payment.

3. FFS mixed with existing payment methods compared with existing
payment methods

We included eight studies that evaluated a mixed method of FFS
compared with a single existing method (Bilardi 2010; Clarkson
2008; Flierman 1992; Gosden 2003; Gray 2015; Jensen 2014; Krasnik
1990; Twardella 2007)

The mixed methods included FFS mixed with capitation, Flierman
1992; Gray 2015; Jensen 2014; Krasnik 1990, and FFS mixed with
salary (Gosden 2003). The single existing comparison payment
methods included salary (Gosden 2003), capitation (Clarkson 2008;
Flierman 1992; Jensen 2014; Krasnik 1990), and FFS (Gray 2015). In
two studies (Bilardi 2010; Twardella 2007), the control payments
were not explicitly described by the authors, but it is clear that the
FFS payments received in the intervention group were added to an
existing payment of some kind.

4. Enhanced FFS compared with FFS

We included three randomised trials that evaluated the eDects of
increasing the FFS fees paid per service provided (Davidson 1992;
Fairbrother 1999; Fairbrother 2001).

Study outcomes

All outcome measures reported in the included studies are listed in
Table 1.
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Primary outcomes

Service provision process outcomes

Two categories of services provision process outcomes were
included: quantity and quality of health services provided.

• Quantity of health services provided

Twenty included studies evaluated the eDects of payment on
the quantity of health services provided, including medical
admissions and physician visits (Davidson 1992; Hickson 1987;
Lee 2010), testing services (Bilardi 2010; Gleeson 2017; Greene
2013), public health services such as immunisation (Fairbrother
1999; Fairbrother 2001; Gleeson 2017; Kouides 1998), and other
preventive care (Li 2013), diabetes care (Lee 2010; Young 2007),
cognitive services (Christensen 2000), dentist services (Clarkson
2008), diagnostic and curative care (Flierman 1992; Krasnik 1990),
consultations (Gosden 2003; Krasnik 1990), referrals to specialists
or hospital (Krasnik 1990; Lurie 1992), and drug prescriptions
(Yesalis 1980; Yesalis 1984).

• Quality of health services provided

Five included studies assessed the quality of health services (Chung
2010; Gosden 2003; Petersen 2013; Young 2007; Young 2012).

Patient outcomes

Patient outcome measures included behaviour change amongst
patients and changes in their intermediate and final health status.
Seven studies reported patient outcomes, including general health,
physical function, psychiatric status (Lurie 1992), birth weight
status (Jensen 2014; Singh 2015), self-reported smoking cessation
(Twardella 2007), psychiatric status (Gleeson 2017), community
and role function (Lurie 1992), systolic blood pressure reductions
(Houle 2016), and the proportion of people with blood pressure
control (Petersen 2013).

Healthcare provider outcomes

Two studies assessed the workload or income of physicians
following payment changes (Gosden 2003; Gray 2015).

Costs

Five included studies reported the costs of delivering health
services. One randomised trial measured net expenditures per year
of eligibility for the FFS group and the capitation group in the
Medicaid programme (Davidson 1992). One CBA study compared
the cost savings of generic substitution between the FFS year
(year 1) and each of the capitation years (years 2 and 3) (Yesalis
1980; Yesalis 1984). Another CBA study measured the annual costs
per person of diabetes-related physician visits in the intervention
group (Lee 2010).

Adverse e=ects

Purposefully selecting patients who will result in higher payments
is a typical adverse eDect of payment interventions, as this may
result in unnecessary service provision and waste of resources. One
randomised trial analysed changes in patient selection because of
change of payments (Hickson 1987).

Another potential adverse eDect is if the performance of
healthcare providers who were motivated by an incentive
intervention decreases rapidly aLer the incentive ends, compared

to performance in the comparison group. One randomised trial
evaluated whether changes in the performance of healthcare
providers with regard to people with raised blood pressure could
be sustained aLer the intervention ended (Petersen 2013).

Secondary outcomes

None of the included studies evaluated the eDects of the
interventions on the satisfaction of patients or other stakeholders
or on job mobility.

Excluded studies

See: Characteristics of excluded studies.

We excluded 30 studies because they did not meet EPOC's
recommended inclusion criteria for study designs; 26 studies
because they focused on payments to healthcare facilities rather
than targeting individual healthcare providers; and four studies
because they did not focus on payment methods. One study was
excluded because it did not measure any eligible outcomes.

Risk of bias in included studies

The risk of bias for each of the included studies is shown in
Characteristics of included studies.

Based on the protocol, we evaluated the included studies according
to the following the criteria for randomised trials, non-randomised
trials, and controlled before-aLer studies: baseline outcome
measurements; baseline characteristic measurements; incomplete
outcome data addressed; and protection against contamination. Of
the 12 randomised trials, 10 trials were judged as at unclear risk
of bias (Bilardi 2010; Christensen 2000; Clarkson 2008; Fairbrother
1999; Fairbrother 2001; Hickson 1987; Houle 2016; Kouides 1998;
Lurie 1992; Petersen 2013), whilst the other two were assessed as
at high risk of bias for all the primary outcomes (Davidson 1992;
Twardella 2007). Of the 13 CBA studies, eight studies were judged
as at unclear risk of bias (Chung 2010; Gleeson 2017; Greene 2013;
Jensen 2014; Krasnik 1990; Singh 2015; Yesalis 1980; Yesalis 1984),
and five studies were judged as at high risk of bias (Flierman 1992;
Gosden 2003; Gray 2015; Lee 2010; Li 2013).

Based on the criteria for ITS studies (intervention independence,
intervention aDecting data collection, and incomplete outcome
data addressed), we judged one ITS study, Young 2007, and one
repeated measures study, Young 2012, as at unclear of risk of bias
for the primary outcomes.

Allocation

Of the 12 randomised trials, we assessed four as at low risk of
selection bias (Bilardi 2010; Clarkson 2008; Hickson 1987; Petersen
2013); one as at high risk of selection bias (Twardella 2007), and the
others as having an unclear risk of selection bias (Christensen 2000;
Davidson 1992; Fairbrother 1999; Fairbrother 2001; Houle 2016;
Kouides 1998; Lurie 1992).

We judged all of the CBA studies, Chung 2010; Flierman 1992;
Gleeson 2017; Gosden 2003; Gray 2015; Greene 2013; Jensen 2014;
Krasnik 1990; Lee 2010; Li 2013; Singh 2015; Yesalis 1980; Yesalis
1984, and ITS studies, Young 2007; Young 2012, as having a high
risk of selection bias, as participants were not allocated using
randomised methods (see Table 4).
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Blinding

For performance bias and detection bias, we judged seven
randomised trials as at low risk of bias (Bilardi 2010; Christensen
2000; Clarkson 2008; Davidson 1992; Houle 2016; Petersen 2013;
Twardella 2007); one randomised trial as at high risk of bias (Lurie
1992); and the remaining randomised trials as having an unclear
risk of bias. The majority of CBA studies were assessed as at low
risk of bias (Chung 2010; Flierman 1992; Gleeson 2017; Gray 2015;
Greene 2013; Jensen 2014; Krasnik 1990; Lee 2010; Yesalis 1980;
Yesalis 1984); one was assessed as at high risk of bias (Gosden 2003);
and two had an unclear risk of bias (Li 2013; Singh 2015). Both ITS
studies were assessed as at low risk of bias (Young 2007; Young
2012). (See Table 4.)

Incomplete outcome data

For the randomised trials, we assessed only one study as at high
risk of attrition bias (Twardella 2007); two at unclear risk of bias
(Bilardi 2010; Clarkson 2008); and the remaining trials as at low
risk of bias (Christensen 2000; Davidson 1992; Fairbrother 1999;
Fairbrother 2001; Hickson 1987; Houle 2016; Kouides 1998; Lurie
1992; Petersen 2013). We assessed most of the CBA studies to be at
unclear risk of attrition bias (Chung 2010; Flierman 1992; Gleeson
2017; Gosden 2003; Greene 2013; Jensen 2014; Lee 2010; Yesalis
1980; Yesalis 1984); one to be at high risk of bias (Gray 2015); and
three as at low risk of bias (Krasnik 1990; Li 2013; Singh 2015). We
assessed both ITS studies as at low risk of bias (Young 2007; Young
2012). (See Table 4.)

Selective reporting

We assessed most of the randomised trials as at low risk of
reporting bias (Bilardi 2010; Christensen 2000; Davidson 1992;
Fairbrother 1999; Fairbrother 2001; Hickson 1987; Houle 2016;
Kouides 1998; Lurie 1992; Petersen 2013; Twardella 2007), except
for one trial that was judged to be at unclear risk of bias (Clarkson
2008). We assessed most of the CBA studies as at low risk of
reporting bias (Flierman 1992; Gleeson 2017; Gosden 2003; Gray
2015; Jensen 2014; Krasnik 1990; Lee 2010; Singh 2015; Yesalis 1980;
Yesalis 1984), except for three studies judged as being at unclear
risk of bias (Chung 2010; Greene 2013; Lee 2010). We assessed the

two ITS studies as at low risk of reporting bias (Young 2007; Young
2012). (See Table 4.)

Other potential sources of bias

We did not identify any other potential sources of bias.

E=ects of interventions

See: Summary of findings 1 Pay for performance (P4P) plus
existing payment methods compared with existing payment
methods for outpatient healthcare providers; Summary of
findings 2 Fee-for-service (FFS) compared with existing payment
methods for outpatient healthcare providers; Summary of
findings 3 Fee-for-service (FFS) mixed with existing payment
methods compared with existing payment method for outpatient
healthcare providers; Summary of findings 4 Enhanced fee-
for-service (FFS) compared with FFS for outpatient healthcare
providers

We categorised the payment methods into four main comparisons.
For the included randomised trials and CBA studies, the eDect sizes
of the payment methods were described by point estimates of
absolute change and relative percentage changes (Table 5; Table
6). For the included ITS and repeated measures studies, the eDects
were reported by immediate change in level and change in trend
(Table 7; Table 8).

COMPARISON 1: P4P plus existing payment methods compared
with existing payment methods for healthcare providers
working in outpatient healthcare settings

Fourteen studies compared P4P plus existing payment method
with an existing payment method (Christensen 2000; Chung 2010;
Fairbrother 1999; Fairbrother 2001; Gleeson 2017; Greene 2013;
Houle 2016; Kouides 1998; Lee 2010; Li 2013; Petersen 2013; Singh
2015; Young 2007; Young 2012).

The outcomes measured in this comparison group included
quantity of health service provision, quality of health service
provision, patient outcomes, costs of service provision, and adverse
eDects. Healthcare provider outcomes and secondary outcomes
were not reported.

See: Summary of findings 1; Figure 2; Figure 3.
 

Figure 2.   Forest plot of comparison 1: Comparison between P4P plus existing payment method and existing
payment on the quantity of health services delivered by healthcare providers working in outpatient care facilities
(immunisation coverage status for children). A risk ratio greater than 1 favours P4P plus existing payment method.
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Figure 3.   Forest plot of comparison 1: Comparison between P4P plus existing payment methods and existing
payment methods on the quantity of health services (services coverage rate). A standardised mean di=erence
greater than 1 favours P4P plus existing payment method.
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E�ect on quantity of health service provision

Four randomised trials evaluated the eDect of adding P4P
on quantity of health services provided (Christensen 2000;
Fairbrother 1999; Fairbrother 2001; Kouides 1998). Meta-analysis of
dichotomous data suggests that adding P4P probably increases the
up-to-date immunisation status of children aged 3 to 35 months
on Medicaid in the USA, compared with an existing payment
method (risk ratio (RR) 1.27, 95% confidence interval (CI) 1.19 to
1.36; Analysis 1.1; moderate-certainty evidence) (Fairbrother 1999;
Fairbrother 2001). Analysis of continuous data suggests that an
extra P4P intervention may slightly increase the number of patients
who are asked more detailed questions by their pharmacist related
to their disease (mean diDerence (MD) 1.24, 95% CI 0.93 to
1.54; Analysis 2.1; low-certainty evidence) (Christensen 2000). We
downgraded the certainty of evidence by one level for limitations
in study design and one level for indirectness. We are uncertain
if adding P4P improves immunisation rates amongst ambulatory
Medicare patients aged 65 or older, compared with an existing
payment method (MD 0.34, 95% CI −0.20 to 0.87; Analysis 2.1;
very low-certainty evidence) (Kouides 1998). The certainty of this
evidence was further downgraded one level because of imprecision
in addition to limitations in study design and indirectness.

Four CBA studies, Gleeson 2017; Greene 2013; Lee 2010; Li 2013,
and one ITS study, Young 2007, also reported on quantity of
health service provision. We are uncertain of the eDect of P4P on
quantity of health services reported in these studies due to very
low-certainty evidence. The results for the CBA and ITS studies are
reported in Table 6 and Table 7.

E�ect on quality of health service provision

One randomised trial found that P4P may slightly improve
primary care physicians' prescribing practices for guideline-
recommended antihypertensive medicines for Medicare patients
with hypertension, compared with an existing payment method
(RR 1.07, 95% CI 1.02 to 1.12; Analysis 3.1; low-certainty evidence)
(Petersen 2013). We downgraded the certainty of evidence by one
level for limitations in study design and one level for indirectness
(only one study targeting primary care physicians in the USA).

One CBA study, Chung 2010, and one ITS study, Young 2012,
also reported on quality of health services provision. We are
uncertain of the eDect of P4P on the quality of screening services
provided by primary health physicians (e.g. performance scores for
eye examination, glycated haemoglobin tests, lipoprotein density
level screening, and nephropathy test) due to very low-certainty
evidence. The results for the CBA and ITS studies are reported in
Table 6 and Table 7.

E�ect on patient outcomes

One randomised trial measured eDect on health outcomes (Houle
2016). We are uncertain of the eDect of P4P for pharmacists on
mean blood pressure reduction of patients with above-target blood
pressure, compared with an existing payment method (MD 0.07
mmHG, 95% CI −2.22 to 2.37; Analysis 4.1; very low-certainty
evidence). The evidence is of very low certainty due to limitations
in study design, indirectness, and imprecision.

In addition, one randomised trial found that P4P may improve
a mixed outcome measure of service provision and patient
health outcomes (change in blood pressure control or appropriate
response to patients with uncontrolled blood pressure), compared
with an existing payment method (RR 1.13, 95% CI 1.04 to
1.23; Analysis 5.1; low-certainty evidence) (Petersen 2013). We
downgraded the certainty of evidence by one level for limitations in
study design and one level for indirectness.

One CBA study reported health outcomes for children (Singh
2015). Because the certainty of the evidence is very low, we are
uncertain of the eDect of P4P on children's weight and grade of
malnourishment (calculated according to the Indian Association of
Paediatricians and the World Health Organization). The results are
reported in Table 6.

E�ect on cost

One CBA study with high risk of bias found that the net increase
on expenditures on all diabetes-related health services in the
P4P programme was USD 104, a 67.62% increase compared with
expenditures in the control group (P < 0.001) (Lee 2010). However,
we are uncertain of the eDect of P4P on expenditures for diabetes-
related services because the certainty of the evidence is very low
due to study limitations and indirectness.

Unintended or adverse e�ects

One randomised trial found that aLer the P4P intervention ends,
and there are no extra financial rewards for performance, there may
be an important reduction in patients with good blood pressure
control as well as in whether primary care physicians respond
appropriately to uncontrolled blood pressure in the intervention
group, compared with the control group (low-certainty evidence,
downgraded one level for design limitations and one level for
indirectness) (Petersen 2013).
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COMPARISON 2: FFS compared with existing payment methods
for healthcare providers working in outpatient healthcare
settings

Five studies compared FFS to existing payment methods, including
capitation, Davidson 1992; Lurie 1992; Yesalis 1980; Yesalis 1984,
and salary, Hickson 1987.

The studies included in this comparison measured quantity of
health service provision, patient outcomes, costs, and adverse
eDects. None of the studies reported quality of service provision,
healthcare provider outcomes, and secondary outcomes.

See: Summary of findings 2.

E�ect on quantity of health service provision

Three randomised trials measured outcomes related to the
quantity of health service provision, including the number of
outpatients visits, specialist visits, or hospitalisations (Davidson
1992; Hickson 1987; Lurie 1992). Although these outcomes all fall
under the same outcome category for this review, the specific
indicators and measurement methods used in the three studies
diDered. Due to heterogeneity and insuDicient data for meta-
analysis, we used the median of relative changes to summarise
the results. We are uncertain of the eDect of FFS compared with
existing payment methods on the number of patient visits to
health facilities (median relative change: +10.44%; range: −460%
to +175.64%; Table 5, 'Comparison 2 FFS compared with existing
payment methods'; very low-certainty evidence). We downgraded
the certainty of evidence two levels for limitations in study design
and one level for imprecision.

Two randomised trials found that oDice-based physicians paid by
capitation may have fewer numbers of outpatients visits relative
to physicians paid by FFS (Davidson 1992; Lurie 1992). Lurie 1992
reported that fewer patients of physicians paid capitation may
receive outpatient health care compared to patients in the FFS
group (61% versus 71%). Davidson 1992 reported that compared
to the reduction of non-primary health visits in the capitation
physician group, there may be an increase of non-primary health
visits in the FFS physician group (−0.05 versus 0.18). These results
are consistent with the theory that the financial incentives in
capitation will lead to cost containment through behaviours that
reduce provision of outpatient and referral services.

Two CBA studies also reported on quantity of service provision,
including the number of prescriptions of generically equivalent
medicines with diDerent prices (Yesalis 1980; Yesalis 1984). We
are uncertain of the eDect of FFS on the number of prescriptions
dispensed by pharmacists, specifically the quantity of multi-
source products used (generic drug products with the comparable
bioavailability from more than one labeller) due to very low-
certainty evidence. (See Table 6.)

E�ect on patient outcomes

One randomised trial found inconsistent evidence on diDerent
health outcome indicators, including general self-rated health
status and some specific indicators of psychological health and
behaviours, for Medicaid beneficiaries with chronic mental illness
(Lurie 1992). Compared to patients in the FFS payment group,
patients in a prepaid capitation plan had varied relative changes
for these health outcome measures, ranging from −492% to +350%,

and with a median relative change of −9.84%. However, we are
uncertain of the eDect of FFS on patient outcomes compared with
a capitated payment method due to very low-certainty evidence
(downgraded one level for limitations in study design, one level for
indirectness, and one level for imprecision).

E�ect on cost

The two CBA studies reported eDects on cost. We are uncertain
of the eDect of FFS on costs, compared with existing payment
methods, due to very low-certainty evidence (downgraded due to
limitations in study design). Yesalis 1980 showed that there may be
savings in the capitation group, compared to FFS, because of higher
rates of prescribing low-cost generic pharmacy substitutes by
pharmacists (mean cost saving per generic substitution increasing
from USD 0.24 to 2.73 in the Capitation group and decreasing from
USD 1.04 to 0.88 in the FFS group). These diDerences were not found
in Yesalis 1984, which was conducted in the expanded stage of the
same capitation plan evaluated by Yesalis 1980.

Unintended or adverse e�ects

Hickson 1987 reported that physicians reimbursed by FFS may
schedule more visits per patient and may see their patients more
oLen than salaried physicians. Further analysis suggested that
this may be due to FFS physicians seeing more "well patients"
than salaried physicians, highlighting that more services that were
unnecessary were delivered. The certainty of this evidence was low
due to limitations in study design and indirectness.

COMPARISON 3: FFS mixed with existing payment methods
compared with existing payment methods for healthcare
providers working in outpatient healthcare settings

A total of three randomised trials, Bilardi 2010; Clarkson 2008;
Twardella 2007, and five CBA studies, Flierman 1992; Gosden 2003;
Gray 2015; Jensen 2014; Krasnik 1990, compared a mix of FFS
and other payment methods with a single existing method. The
mixed methods included FFS mixed with capitation, Flierman 1992;
Gray 2015; Jensen 2014; Krasnik 1990, and FFS mixed with salary
(Gosden 2003). The single existing payment methods included
salary (Gosden 2003), capitation (Clarkson 2008; Flierman 1992;
Jensen 2014; Krasnik 1990), and FFS (Gray 2015). In two studies
(Bilardi 2010; Twardella 2007), the control payments were not
explicitly described, but it was clear that the FFS payments in the
intervention group were added to an existing payment. The FFS
mixed payments intervention may be categorised into two types:
in three studies (evaluated by three randomised trials; Bilardi 2010;
Clarkson 2008; Twardella 2007), the payments constituted extra
funding, in which insurers allocated additional funds to incentivise
health providers (rewarding health providers for each instance of
services they provided); and in five studies (evaluated by five CBA
studies; Flierman 1992; Gosden 2003; Gray 2015; Jensen 2014;
Krasnik 1990), the purchasers did not increase the total payment
received by health providers, but just adjusted payment from a
single type (capitation or salary or FFS) to the FFS mixed payment
method.

The eight included studies for this comparison measured quantity
of health service provision, quality of health service provision,
patient outcomes, and healthcare provider outcomes. None of the
included studies reported costs, adverse eDects, and secondary
outcomes.
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See: Summary of findings 3; Figure 4.
 

Figure 4.   Forest plot of comparison 2: Comparison between FFS mixed payment and single payment on quantity
of services delivered by healthcare providers working in outpatient care facilities (services coverage status). A risk
ratio greater than 1 favours FFS mixed payment.

Study or Subgroup

Bilardi 2010
Clarkson 2008

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.00, df = 1 (P = 0.95); I² = 0%
Test for overall effect: Z = 2.50 (P = 0.01)
Test for subgroup differences: Not applicable

log[RR]

0.2657
0.3167

SE

0.8601
0.1278

FFS mixed payment
Total

23
76

99

Single payment
Total

20
73

93

Weight

2.2%
97.8%

100.0%

Risk Ratio
IV, Random, 95% CI

1.30 [0.24 , 7.04]
1.37 [1.07 , 1.76]

1.37 [1.07 , 1.76]

Risk Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours Single payment Favours FFS mixed payment

 
E�ect on quantity of health service provision

Two randomised trials evaluated the quantity of health services
provided (Bilardi 2010; Clarkson 2008), including the proportion
of women tested for chlamydia and of children with at least one
dental sealant treatment. Meta-analysis of the data from these
trials suggests that the extra funding paid by FFS may increase
the quantity of health service provision compared with a single
payment method (RR 1.37, 95% CI 1.07 to 1.76; Analysis 6.1; low-
certainty evidence). We assessed the evidence as of low certainty
owing to unclear risk of bias, downgrading one level for limitations
in study design and one level for imprecision (very small numbers
of participants in both studies).

Two CBA studies also reported on quantity of health service
provision (Flierman 1992; Krasnik 1990). We are uncertain of the
eDect of FFS mixed with other payments on the numbers of face-to-
face consultations, consultations by telephone, diagnostic services,
and curative services, compared with a single payment method
due to very low-certainty evidence. The eDect measures for these
studies are reported in Table 6.

E�ect on quality of health service provision

In one CBA study (Gosden 2003), quality of services was measured
through patients' satisfaction with diDerent aspects of care, such
as access, technical care, communication, interpersonal care, etc.
Although satisfaction was rated higher for three out of 13 quality
aspects in FFS mixed practices and 10 out of 13 quality aspects
in salaried practices, we are uncertain of the eDects of FFS mixed
with other payments on the quality of health services provided
compared with a single payment method due to very low-certainty
evidence.

E�ect on patient outcomes

One randomised trial evaluated one patient behaviour change
outcome: the prevalence of smoking abstinence at 12 months
(Twardella 2007). We are uncertain of the eDect of FFS mixed with
other payments on patient behaviour change outcomes due to very
low-certainty evidence (RR 1.20, 95% CI 0.70 to 2.08; Analysis 7.1),
downgraded for limitations in study design and indirectness.

One CBA study also reported eDect on patient outcomes (Jensen
2014). We are uncertain of the eDect of FFS mixed with other
payments on infant health outcomes such as birth weight, preterm
birth, and rate of fetal growth due to very low-certainty evidence.
The eDect measures for this study are reported in Table 6.

E�ect on healthcare provider outcomes

Two CBA studies assessed the eDects of FFS mixed with other
payments on healthcare provider outcomes (Gosden 2003; Gray
2015).

Gray 2015 compared the annual income of family physicians in
Ontario, Canada. Their findings suggest that adopting a mixed
payment model may increase the incomes of family physicians
compared with those paid by pure FFS (physicians who adopted
the mixed-payment approach of mainly FFS and a small portion
of capitation gained between 28% and 33% in terms of their real
salaries). It is not clear whether the working times of physicians who
were paid by standard contract (FFS mixed with capitation) were
longer than those paid by salary alone, due to very wide confidence
intervals around the estimate (2.22 hours longer for the standard
contract (95% CI −8.69 to 13.14 hours)) (Gosden 2003). These
physicians were rewarded financially for increasing their patient
list size through capitation payments. Overall, we are uncertain of
the eDect of FFS mixed with other payment methods on healthcare
provider outcomes compared with an existing payment method
due to very low-certainty evidence (downgraded for limitations in
study design).

COMPARISON 4: Enhanced FFS compared with FFS for
healthcare providers working in outpatient healthcare
settings

Three randomised trials evaluated the eDects of increasing the FFS
unit payment rate on quantity of health service provision and costs
of service provision (Davidson 1992; Fairbrother 1999; Fairbrother
2001). None of the included studies reported quality of health
service provision, patient health outcomes, healthcare provider
outcomes, adverse eDects, and secondary outcomes.

See: Summary of findings 4; Figure 5.
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Figure 5.   Forest plot of comparison 4: Comparison between enhanced FFS and FFS on quantity of services delivered
by healthcare providers working in outpatient care facilities (immunisation coverage status for children). A risk
ratio greater than 1 favours enhanced FFS.
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E�ect on quantity of health service provision

Two randomised trials evaluated if enhanced FFS to physicians
aDects the immunisation rates of covered children (Fairbrother
1999; Fairbrother 2001). Fairbrother 2001 is a follow-up study to
Fairbrother 1999, but is treated here as a separate study because,
aLer the first stage of the study (reported in 1999), the allocation
of physicians to diDerent payments was changed. Meta-analysis of
these two studies shows that enhanced FFS probably increases the
proportion of children aged 3 to 35 months on Medicaid whose
immunisation status is up-to-date, compared with FFS (RR 1.25,
95% CI 1.06 to 1.48; Analysis 8.1; moderate-certainty evidence,
downgraded one level for limitations in study design).

One randomised trial compared the eDect of diDerent FFS rates on
utilisation of health services for children on Medicaid, but the data
provided were insuDicient to include in the meta-analysis reported
above (Davidson 1992). We are uncertain of the eDect of paying
higher fees for service on the number of primary care visits by
children compared with the normal level of fees due to very low-
certainty evidence. The adjusted analysis reported by the study
authors showed that children in the high-rate FFS group may have
0.77 to 0.92 more primary care visits per year, compared to those
in the low-rate FFS group (evidence downgraded two levels due to
high risk of bias and one level due to indirectness).

E�ect on cost

It is uncertain if the enhanced FFS increased net expenditure per
year on eligible children compared with regular FFS. Davidson 1992
showed that net expenditure per year of eligibility was estimated at
USD 56.19 higher for children under the enhanced FFS programme
than would have been the case under the regular FFS within the
Medicaid programme; however, the certainty of the evidence was
downgraded to very low due to limitations in study design and
indirectness.

D I S C U S S I O N

Summary of main results

See Summary of findings 1; Summary of findings 2; Summary of
findings 3; Summary of findings 4.

The included studies covered diDerent kinds of payments to
individual healthcare providers working in outpatient healthcare
settings: salary, capitation systems, FFS systems, P4P, and mixed

payment method system. We evaluated four major kinds of
payment comparisons, which are described below.

The first comparison was P4P plus existing payment methods
for healthcare providers working in outpatient healthcare settings
compared with existing payment methods which included
capitation, FFS, and salary. Extra funding paid by P4P probably
increases up-to-date immunisation coverage for children between
3 and 35 months on Medicaid (RR 1.27, 95% CI 1.19 to 1.36;
moderate-certainty evidence). We are uncertain of the eDects of
adding P4P to existing payment methods on influenza vaccination
rates amongst the outpatient elderly, compared with existing
payment methods (MD 0.34, 95% CI −0.20 to 0.87; very low-certainty
evidence). Extra P4P incentives may result in a slight increase in
pharmacists asking more detailed questions on patients' diseases
(MD 1.24, 95% CI 0.93 to 1.54; low-certainty evidence). It is uncertain
if adding P4P incentives to existing payment methods could change
blood pressure control (MD 0.07, 95% CI −2.22 to 2.37; very low-
certainty evidence).

The second comparison was FFS compared with existing payment
methods which were capitation and salary. The measurements of
quantity of services and patient health outcomes for the studies
in this comparison were heterogeneous, and it is uncertain if
FFS results in an increase of outpatients and inpatients provision
(median of relative change being +10.44%, ranging from −460% to
175.65%; very low-certainty evidence). We are also uncertain of the
eDect of FFS on patient health outcomes compared with capitation
or salary (median of relative change being −9.84%, ranging from
−492% to 350%; very low-certainty evidence).

The third comparison was FFS mixed payment methods compared
with a single payment method, with most of the mixed payment
methods being FFS plus capitation. FFS mixed payment methods
(i.e. portion of income paid by FFS) may increase the quantity
of certain testing services for women and children (RR 1.37, 95%
CI 1.07 to 1.76; low-certainty evidence). Based on evidence from
one randomised trial, we are uncertain of the eDect of FFS mixed
payment methods on patient outcomes, measured as smoking
abstinence behaviour (RR 1.20, 95% CI 0.70 to 2.08; very low-
certainty evidence).

The fourth comparison was changes of the design of a payment
method, that is an increase in FFS fees paid per service provided.
Two randomised trials evaluated the eDect of increasing FFS
rate levels on the immunisation status of children, finding that

Payment methods for healthcare providers working in outpatient healthcare settings (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

24



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

compared with the low-rate group, the high-rate FFS group
probably had higher immunisation rates (RR 1.25, 95% CI 1.06 to
1.48; moderate-certainty evidence).

Overall completeness and applicability of evidence

The participants included in this review were diDerent kinds of
healthcare providers working in outpatient care facilities. They
included primary care physicians or family physicians (19 studies),
mental health physicians (1 study), pharmacists (4 studies), dentists
(1 study), physician or oDice staD (1 study), and healthcare
providers working in daycare centres (1 study). Outpatient care
facilities included private oDice-based practice; public clinics and
health centres; hospital outpatient clinics; community health
centres; general clinics; and primary care practices.

The studies included in this review involved the full range of
payment methods for individual healthcare providers: salary, FFS,
capitation, P4P, and blended payment. We furthermore included
studies of changes in the design of one form of payment (FFS).
Nevertheless, there are many possible comparisons across these
payment methods as well as possible changes to these payment
methods for which eligible studies were not identified. The
comparisons we included and evaluated in this review do not
therefore provide a complete evidence base for policymaking,
especially considering the variations in existing payment methods
for healthcare providers in outpatient care facilities across
countries.

With regard to outcomes, most of the included studies evaluated
the quantity of health services provision and patient health
outcomes. Several included studies also assessed the eDects of
payments on the quality of health services. A limited number of
studies evaluated the eDects on the cost of service delivery, and
only one included study examined physician satisfaction. Only two
studies assessed adverse eDects of payment interventions.

Most of included studies were implemented by health insurance
schemes and purchasers in high-income countries. More evidence
from low- and middle-income countries is therefore needed.

None of the outcomes in this review were assessed as providing
high-certainty evidence, and only limited evidence of moderate
certainty was identified, which has some important implications
for policymaking. Firstly, most of the robust evidence provided in
this review was on the eDects of payment interventions involving
extra funding to provide incentives for healthcare providers. We
found little evidence on the eDects of changes in payment models
within existing levels of funding. This will restrict the applicability
of the review findings in settings with limited resources where
additional funding may not be readily available. Secondly, even
though we found evidence that financial incentives through P4P or
enhanced FFS may provide some benefits, theoretically the size of
eDects is still dependent on many specific aspects of the design of
these incentives programmes (Ogundeji 2016; Van Herck 2010). This
includes, for example, the type of performance target, performance
measurement methods, etc. However, details of this type were
seldom reported in the included studies. In addition, the limited
number of included studies in each comparison prevented us from
conducting subgroup analyses regarding the design features of
payment schemes.

Certainty of the evidence

The overall certainty of evidence on the eDects of P4P plus existing
payment methods compared with existing payment methods was
moderate. A common problem of the 14 randomised trials included
in this comparison was inadequate description of the random
allocation method.

The overall certainty of evidence on the eDects of FFS compared
with the existing payment methods was very low. We were unable
to pool data from the three randomised trials in this comparison
due to heterogeneous outcome measures and insuDicient data.
The three trials also had design limitations including providing
insuDicient information on protection against contamination and
on methods of random allocation.

Three randomised trials and five CBA studies compared the eDects
of FFS mixed with existing payment methods versus single payment
methods such as salary, capitation, or FFS. The overall certainty
of evidence from the randomised trials was low; common design
limitations included insuDicient information on protection against
contamination and on methods of random allocation.

Three randomised trials evaluated changes in the design of FFS
payments. The overall certainty of the evidence on eDects of
increasing FFS unit payment level was moderate, due to design
limitations including providing insuDicient information on the
random allocation method and how the study was protected
against contamination.

Potential biases in the review process

We carried out an extensive search of the literature to ensure that
all relevant studies were identified, yet the possibility remains that
some unpublished studies could have been missed. We contacted
the study authors for missing data during the data analysis process,
but at the time this review was completed had not received any
responses.

Agreements and disagreements with other studies or
reviews

Previous reviews have focused only on physician payment methods
and conducted a narrative synthesis of results. In this review
we focused on payment methods for all healthcare providers in
outpatient healthcare settings, and on how all types of payment
methods aDect the behaviours of these healthcare providers.
We categorised the outcome indicators as follows: quantity and
quality of health services provision; patient health outcomes;
costs of health care; healthcare provider outcomes; and patient
satisfaction. These outcome groups reflect the diDerent likely
eDects of provider payments. We have also conducted meta-
analysis where feasible and appropriate.

There are several Cochrane Reviews on payment methods, but
these have diDerent PICOs to this review (Table 9). GiuDrida 1999
focuses only on target payments; Gosden 2000 compared diDerent
payment methods which could aDect the clinical behaviour of
primary care physicians based on few included studies; Scott 2011
expanded the interventions to all types of financial incentives
and narrowed the outcome of interest to quality of health care;
Witter 2012 evaluated paying-for-performance schemes targeting
diDerent levels of providers in low- and middle-income countries;
Brocklehurst 2013 focused on clinical activity undertaken by
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primary care dentists; and Flodgren 2011 conducted an overview
of reviews evaluating the eDectiveness of financial incentives in
changing healthcare provider behaviour and patient outcomes. In
addition, there are several non-Cochrane systematic reviews with a
focus on payment methods (Chaix 2000; Mendelson 2017; Petersen
2006). As almost all of the reviews described above are very out-of-
date, the current update which includes newly published primary
studies was needed.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Adding pay for performance (P4P) to existing payment methods
and increasing fee-for-service (FFS) payment levels (enhanced
FFS) for healthcare providers working in outpatient healthcare
settings probably increases the quantity of targeted health
services provision (with moderate-certainty evidence), whilst
adding P4P to existing payment methods may slightly improve the
quality of targeted service provision (with low-certainty evidence).
However, we are uncertain of the eDects of changes in payment
methods on patient behaviour or their health outcomes, based
on low- or very low-certainty evidence. If policymakers intend to
incentivise outpatient healthcare providers to supply particular
essential health and public health services, they might consider
implementing P4P or increasing the unit payment rate of FFS. There
is also some evidence that P4P may be an option if policymakers
are considering ways of improving the quality of health services
delivered by outpatient healthcare providers. Where policymakers
identify that services of low value are being overprovided, they may
want consider switching away from FFS payment.

We also found potential adverse eDects of financial incentives:
the review suggests that when the financial rewards used to
encourage the provision of certain services are stopped, the
improved performance of incentivised physicians could not be
sustained and may decrease more for this group than for physicians
who were never incentivised (Petersen 2013). Considering that the
sustainability of financial incentive programmes is diDicult due
to the need for additional funding, our finding on the adverse
eDects of stopping incentives suggests that payers may need to
be both cautious in initiating these schemes and to consider if
they can be sustained in the longer term. In addition, P4P schemes
have been found by some qualitative studies to have negative
impacts on medical professionalism and clinical autonomy, and
to encourage healthcare providers to prioritise their own pay
rather than patients' best interests (Gillam 2012; Hendrickson
2008; Lester 2013). Policymakers or health services purchasers
should keep in mind that other non-financial interventions,
such as educational meetings, audit and feedback, and promoting
interprofessional collaboration (Ivers 2012; O'Brien 2007; Reeves
2013), are alternatives for changing the behaviours of healthcare
providers.

Implications for research

Whilst we included a fairly large number of studies in this review,
we have identified a number of important research areas for future
studies, as described below.

• Most of the studies included in this review were conducted
in high-income countries. Well-conducted comparative
evaluations of payment method options for outpatient care
professionals in low- and middle-income countries are needed.

• Few studies included in this review analysed the cost-
eDectiveness of the payment changes evaluated; this needs to
be built into future studies.

• Few studies targeted non-physician healthcare providers in
outpatient healthcare settings. Given the wide range of
healthcare providers working in these settings, studies of other
kinds of professional providers would be helpful.

• Further well-conducted studies to compare or evaluate the
eDects of diDerent designs of the same payment method (e.g.
diDerent designs of P4P incentives programmes or FFS models)
are needed.

• There is a need for studies with theory-informed qualitative
components that explore why particular payment interventions
work or not, and under what circumstances, as well
as evaluating the mechanisms through which payment
interventions impact on the behaviours of individual
professionals.

• As payment method interventions may have unintended
consequences (e.g. P4P schemes leading to the neglect of non-
incentivised services), studies evaluating these adverse eDects/
unintended consequences are needed. Such evidence could
support the better design of payment methods for healthcare
providers.

• Both researchers and policymakers would benefit from future
studies that consistently reported information on health system
contexts in the study settings and detailed descriptions of the
payment interventions used.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Cluster-randomised trial

Participants General practitioners

Interventions Victoria, Australia

Intervention: pay for performance (a small incentive payment per test): receive a AUD 5 payment per
chlamydia test for testing 16- to 24-year-old women for chlamydia

Control: receive no payment for testing 16- to 24-year-old women for chlamydia

Year 2008 to 2009, intervention happened in 2008

Outcomes Quantity of health services provided

Women tested

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Using a predetermined randomisation sequence prepared by the trial statisti-
cian

Allocation concealment
(selection bias)

Low risk The allocation was not revealed to staD at either of the paired practices until
representatives from both had completed the pre-trial requirements (ques-
tionnaire, audit, education session). General practitioners in the practice were

Bilardi 2010 
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then contacted by letter to inform them of the allocation relevant to their
practice and reminded of testing payment or non-payment.

Baseline outcome mea-
surements similar

Unclear risk No comparison on the baseline outcome measurements was reported.

Baseline characteristics
similar

Low risk An imbalanced distribution of variables was also evident at trial commence-
ment, with GPs in the control group more likely to be younger and to have a
postgraduate qualification. But the adjusted analysis controlling the charac-
teristics variables was conducted.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No information

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The allocation was not revealed to staD at either of the paired practices until
representatives from both had completed the pre-trial requirements (ques-
tionnaire, audit, education session). GPs in the practice were then contact-
ed by letter to inform them of the allocation relevant to their practice and re-
minded of testing payment or non-payment.

Study adequately protect-
ed against contamination

Low risk Mid-trial, GPs in the intervention group received a letter to remind them of the
incentive offered for chlamydia testing. They were not provided with any infor-
mation about the number of tests performed to date nor the amount of money
they had accrued through testing. Payment was made to GPs at the end of the
trial period.

Selective reporting (re-
porting bias)

Low risk No missing outcome data

Other bias Low risk  

Bilardi 2010  (Continued)

 
 

Study characteristics

Methods Randomised trial

Participants Community pharmacies

Interventions State of Washington, US

Intervention: financial incentive (Pay-for-performance). All pharmacies agreed to document cogni-
tive services (CS) for Medicaid recipients in exchange for a modest monthly fee (USD 40). Additionally,
study group pharmacies were eligible to be reimbursed for each CS documented and billed to Medic-
aid. They were compensated at the rate of USD 4.00 for interventions up to 6 minutes in duration, and
USD 6.00 for interventions of 6 minutes or longer. 110 community pharmacies

Control: pharmacies agreed to document CS for Medicaid recipients in exchange for a modest monthly
fee (USD 40). 90 community pharmacies

First study month to 20th study month, intervention happened in 1990

Outcomes Quantity of health services provided

Documentation rate

Frequency of cognitive services (CS)

Christensen 2000 
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Frequency of CS interventions

Primary results of CS interventions

CS intervention rates per 100 prescriptions

Patients receiving CS, by problem type

Pharmacists self-reported time per CS

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomised cluster sampling methodology is described in an earlier arti-
cle.

Allocation concealment
(selection bias)

Unclear risk No more information in the text

Baseline outcome mea-
surements similar

Unclear risk No comparison on the baseline outcome measurements was reported.

Baseline characteristics
similar

Unclear risk No comparison on the baseline characteristics was reported.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk The missing data are lower than 0.1%.

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The outcomes are objective.

Study adequately protect-
ed against contamination

Low risk Allocation was by county and country, and it is unlikely that the control group
received the intervention.

Selective reporting (re-
porting bias)

Low risk Assessment of the cost impact of these changes is reported separately.

Other bias High risk It is possible that pharmacists performed but did not document CS except in
response to the financial incentive. And any event-based reimbursement sys-
tem should recognise the need to compensate pharmacists more for longer in-
tervention times and for multiple interventions.

Christensen 2000  (Continued)

 
 

Study characteristics

Methods Controlled before-after study

Participants Primary care physicians

Interventions California, USA

Chung 2010 

Payment methods for healthcare providers working in outpatient healthcare settings (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

35



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Intervention: physician-specific P4P plus existing payment (salary based on relative value units
of service). The bonus amount was based on individual physicians' performance on 15 ambulatory
quality measures, with a composite score calculated using an algorithm developed by the incentive
programme leadership. The physicians set targets for each measure. Physicians received varying points
for achieving minimal, average, and stretch goals based on the percentage of their patients achieving
the target. The bonus was based on the percentage of potentially achievable points actually earned.
The maximum achievable bonus was USD 5000/year, or about 2% of the primary care physicians annual
salary.

Control: existing payment (salary based on relative value units of service). The other 2 physician
groups continued using the previous P4P measures for group-level or department-level performance,
but no group-level or department-level bonuses were distributed to individual physicians.

Years 2005 to 2007, intervention happened in 2007

Outcomes Quality of health services provided

Quality score for asthma controller prescribing: no difference

Quality score for cervical cancer screening: no difference

Quality score for chlamydia screening: no difference

Notes There are only figures for the quality score in the control group but no specific data. Controlled be-
fore-after study with high risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Control before-after study rated as 'high risk' for this domain.

Allocation concealment
(selection bias)

High risk This is a controlled before-after study (years 1998 to 2001, intervention hap-
pened in May 1999).

Baseline outcome mea-
surements similar

Unclear risk No comparison on the baseline outcome measurements was reported.

Baseline characteristics
similar

Low risk All 3 physician groups, located at clinics in adjacent counties, had a roughly
similar mix of primary care and specialty physicians and served patients of
similar demographic composition.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Amongst 179 physicians, 167 were included in the study, whilst 12 had insuffi-
cient qualifying patients for various reasons. Most physicians (152 in 2005 and
169 in 2006) also had data for the equivalent measures in the previous years;
148 had data for all 3 years

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The outcomes are objective.

Study adequately protect-
ed against contamination

Low risk Allocation was by county, and it is unlikely that the control group received the
intervention.

Selective reporting (re-
porting bias)

Unclear risk Not specified in the paper

Chung 2010  (Continued)
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Other bias High risk Did not have a contemporaneous comparison group at the same study site re-
ceiving only performance reporting or group-level incentives

Chung 2010  (Continued)

 
 

Study characteristics

Methods Cluster-randomised trial

Participants Dentists

Interventions Scotland

Intervention 1: fee-for-service remuneration: GBP 6.80 for each second permanent molar fissure
sealed during a 6-month period. The level of the fee was set so that it was consistent with the fee level
payable through the normal National Health Service system for a restorative fissure sealant application
and for preventive sealing of third permanent molars.

Intervention 2: education regarding evidence-based practice
Intervention 3: both fee-for-service and education

Control: no specific intervention

Year September 2003 to February 2004, intervention happened in 2003

Outcomes Quantity of health services provided

Children with 1 or more sealant per dentist

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Sampling, randomisation, and analysis were conducted at arm's length from
the study base by the Health Services Research Unit, University of Aberdeen.

Allocation concealment
(selection bias)

Low risk Sampling, randomisation, and analysis were conducted at arm's length from
the study base by the Health Services Research Unit, University of Aberdeen.

Baseline outcome mea-
surements similar

Low risk There was a lower baseline of sealant treatment of second permanent molars
in all the intervention arms. No other significant baseline differences in prac-
tice or practitioner characteristics were found.

Baseline characteristics
similar

Low risk There was a lower baseline of sealant treatment of second permanent molars
in all the intervention arms. No other significant baseline differences in prac-
tice or practitioner characteristics were found.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk There does not appear to be an imbalance of missing data across the fee-for-
service and control arms (e.g. 4 dentists in both the fee-for-service and con-
trol arms were lost to follow-up), nor an imbalance in the reasons behind miss-
ing data in these arms (e.g. 7.1% of children were excluded from the fee-for-
service arm and 10.4% of children were excluded in the control arm because
they did not have erupted second permanent molars). However, the authors
do not appear to have conducted statistical analyses to check for possible im-
balances that may have occurred, particularly between the arm where dentists

Clarkson 2008 
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received fee-for-service remuneration and education (6 dentists were lost to
follow-up in this arm) and the education arm (2 dentists were lost to follow-up
in this arm).
The data were analysed using the intention-to-treat principle. For example,
dentists who did not attend the education intervention were mailed the course
material and retained in the study on an intention-to-treat basis, thus reducing
the use of incomplete outcome data.

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The outcomes are objective.

Study adequately protect-
ed against contamination

Low risk The risk of contamination is not a concern as dentists (rather than patients)
were randomised, and it is unlikely that communication between dentists in
the different arms could have occurred as a maximum of 1 dentist per dental
practice was selected.

Selective reporting (re-
porting bias)

Unclear risk No protocol is cited, and it is not stated whether all the prespecified primary
outcomes have been reported.

Clarkson 2008  (Continued)

 
 

Study characteristics

Methods Randomised trial

Participants Primary care physicians (PCPs)

Interventions Suffolk County, New York, USA

Intervention (1): capitation. Capitation PCPs were paid USD 6 for 13- to 18-year-olds; USD 8.50 for
6- to 12-year-olds; USD 13.50 for 3- to 5-year-olds; and USD 18.50 for children 2 years or younger. Each
month USD 25 was set aside for each child.

Intervention (2): Fee-for-Service (high rates). PCPs were paid a fee for comprehensive exams (includ-
ing treatment), routine office visits, initial hospital visits, and follow-up hospital visits.

Control: Fee-for-service (low rates). PCPs were paid a fee for the same services as the high-rate group,
but the fee was approximately half the size.

Years 1983 to 1985, intervention happened in 1983

Outcomes Quantity of health services provided

Utilisation

Primary care physician visits

Non-primary care physician visits

Hospitalisations

Costs

Expenditures

Notes No details on the characteristics or number of PCPs were reported or compared across the 2 groups.
The authors did not compare participating PCPs with those who did not participate.

Davidson 1992 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No specific random component is described.

Allocation concealment
(selection bias)

Low risk The primary care physicians signed up for the demonstration without knowing
whether they would be prepaid or paid fee-for-service at market-level rates.

Baseline outcome mea-
surements similar

High risk Utilisation data for the 6 months prior to the programme showed baseline dif-
ferences amongst groups.

Baseline characteristics
similar

High risk There is no report of characteristics of providers in the text or tables.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No missing data

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The outcomes are objective.

Study adequately protect-
ed against contamination

Low risk The comparison group consisted of a sample of children in the demonstration
area who had not been asked to join the programme.

Selective reporting (re-
porting bias)

Low risk The outcomes mentioned in the methods were reported.

Other bias Unclear risk No more information

Davidson 1992  (Continued)

 
 

Study characteristics

Methods Randomised trial

Participants Paediatricians and family practice physicians

Interventions New York City

Intervention: new P4P. Bonus and feedback: physicians assigned to the bonus-with-feedback group
received USD 1000 for a 20% improvement from baseline, USD 2500 for a 40% improvement from base-
line, and USD 5000 for reaching 80% coverage irrespective of baseline performance level.

Control 1: FFS. Enhanced fee-for-service with feedback (EFF): physicians assigned to the EFF group re-
ceived USD 5 for each vaccine that they administered within 30 days of its coming due and USD 15 for
each visit at which all due vaccines were administered.

Control 2: feedback only. The control group received feedback on their performance with respect to
lead and anaemia screenings. The feedback included overall up-to-date screening rates, rates by pa-
tient age groups, and comparisons with peer performance.

Control 3: existing P4P

Fairbrother 1999 
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Year 1995 to 1996, intervention happened in 1995

Outcomes Quantity of health services provided

Up-to-date immunisation coverage rate

Missed opportunities to immunise

Average number of immunisations per child given inside versus outside the practice

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No specific randomised method

Allocation concealment
(selection bias)

Unclear risk No information

Baseline outcome mea-
surements similar

Low risk The 3 measures of immunisation performance used varied significantly at
baseline.

Baseline characteristics
similar

Low risk The characteristics of the practices from which sample children were drawn
did not vary significantly across study groups.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Data are complete.

Knowledge of the allo-
cated interventions ade-
quately prevented

Unclear risk No information

Study adequately protect-
ed against contamination

Unclear risk No information

Selective reporting (re-
porting bias)

Low risk All the outcome indicators were reported.

Other bias Unclear risk Not found

Fairbrother 1999  (Continued)

 
 

Study characteristics

Methods Randomised trial

Participants Private practice physicians

Interventions New York City

Intervention: new P4P. Bonus and feedback: physicians assigned to the bonus-with-feedback group
received at each data collection point USD 1000 and USD 2500 for 30% and 45% improvements during

Fairbrother 2001 
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time 1, respectively; USD 5000 for reaching 80% up-to-date (UTD) coverage irrespective of time 1 per-
formance level; and USD 7500 for reaching 90% UTD coverage.

Control 1: FFS. Enhanced fee-for-service with feedback (EFF): physicians assigned to the EFF group re-
ceived USD 5 for each vaccine that they administered within 30 days of its coming due and USD 15 for
each visit at which all due vaccines were administered.

Control 2: existing P4P. The control group received feedback on their performance with respect to
lead and anaemia screenings. The feedback included overall UTD screening rates, rates by patient age
groups, and comparisons with peer performance.

Year 1997 to 1998, intervention happened in 1997

Outcomes Quantity of health services provided

UTD immunisation coverage rate

Missed opportunities to immunise

UTD levels

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No specific randomisation method

Allocation concealment
(selection bias)

Unclear risk No information

Baseline outcome mea-
surements similar

Low risk Children in the 3 study groups did not differ at time 1 on any of the 3 outcome
variables.

Baseline characteristics
similar

Low risk The characteristics of the practices from which sample children were drawn
did not differ significantly amongst study groups.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Data are complete.

Knowledge of the allo-
cated interventions ade-
quately prevented

Unclear risk No information

Study adequately protect-
ed against contamination

Unclear risk No information

Selective reporting (re-
porting bias)

Low risk All the outcome indicators were reported.

Other bias Unclear risk Not found

Fairbrother 2001  (Continued)
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Study characteristics

Methods Controlled before-after study

Participants General practitioners

Interventions Copenhagen City and Copenhagen County, Denmark

Intervention: GPs in Copenhagen changed from capitation to a mix of one-half capitation and one-half
fee for service in October 1987.

Control: GPs in Copenhagen County paid by capitation.

Year March 1987 to November 1988, intervention happened in October 1987

Outcomes Quantity of health care: changes in numbers of services per week per 1000 registered patients per-
formed. Amongst these 19 services, 18 tend to increase in number more strongly in Copenhagen City
than they do in Copenhagen County. For 8 amongst the 18, the difference is significant on at least a 5%
level. The relative increases vary from 5% for taking a cervical smear to 585% for blood glucose mea-
surement, and of the significant ones the lowest relative increase is 51% for urine tests with sticks.

Physician services

Diagnostic

Blood sample: +18 P > 0.10

Cervical smear: +5 P > 0.10

Pregnancy test: +11 P > 0.10

Proctoscopy: +317 P > 0.10

Electrocardiogram: +109 P > 0.10

Haemoglobin measurement: +52 P < 0.10

Blood glucose (photometer): +585 P < 0.01

Streptoculture or urine culture: +211 P < 0.10

Inoculation for cultivation: +68 P < 0.10

Urine test with sticks: +51 P < 0.05

Urine microscopy: +53 P > 0.10

Urine culture with sensitivity: +265 P > 0.10

Curative

Removing warts: +114 P < 0.10

Removing ear wax: +16 P > 0.10

Removing corpora aliena from eye/ear/nose/throat: −41 P > 0.10

Removing corpora aliena from skin/from under nail: +54 P > 0.10

Incision or excision of abscess or tumour: +198 P < 0.05

Treating a large wound: +66 P > 0.10

Dressing an immobilising bandage: +173 P < 0.10

Flierman 1992 
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Notes Proportional changes and relative change about the physician service

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk This study was designed as controlled before-after.

Allocation concealment
(selection bias)

High risk This study was designed as controlled before-after.

Baseline outcome mea-
surements similar

High risk The baseline outcome is different between the 2 groups.

Baseline characteristics
similar

Unclear risk No description

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No description

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The outcome indicators are objective.

Study adequately protect-
ed against contamination

Low risk The allocation was by city and county, and it was unlikely that the control
group received the intervention.

Selective reporting (re-
porting bias)

Low risk All relevant outcomes in the methods section are reported in the results sec-
tion.

Other bias Unclear risk No description

Flierman 1992  (Continued)

 
 

Study characteristics

Methods Controlled before-after study

Participants Primary care physicians

Interventions Central and Southeast Ohio, USA

Intervention: P4P plus existing FFS. Practices received USD 0.50 per member per quarter if they ac-
cepted at least 500 Medicaid members per physician averaged across the practice. They received an ad-
ditional USD 0.50 per member per quarter if they completed a "Partners for Kids" program -approved
Maintenance of Certification programme or were recognised by the National Committee for Quality As-
surance as a patient-centred medical home. Finally, the bulk of the incentive funds were dedicated to a
select list of Healthcare Effectiveness Data Information Set measures. The quality payments (USD 40.18
in 2012 and USD 41.39 in 2013) were made per successful patient and were paid to the patient’s attrib-
uted physician group.

Control: existing Fee-for-Service

1 January 2010 to 31 December 2013, intervention happened in 2012 to 2013

Gleeson 2017 
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Outcomes Quantity of health care

Incentivised measures (2 well care, 2 asthma, and 10 immunisation): adolescent well care OR 1.05,
99.88% CI 1.02 to 1.08; inactivated polio vaccine OR 1.14, 99.88% CI 1.07 to 1.21

Un-incentivised measures (2 acute illness, 2 attention-deficit/hyperactivity disorder, 2 immunisation,
and a screening test): hepatitis A vaccine OR 0.34, 99.88% CI 0.31 to 0.37

Notes Change OR to RR if necessary. Detailed quantitative results for each outcome require reading of figures.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk This is a controlled before-after study. Physicians were not randomised into
the incentivised, national children's hospital, and non-member groups.

Allocation concealment
(selection bias)

High risk This is a controlled before-after study. Physicians were not randomised into
the incentivised, national children's hospital, and non-member groups.

Baseline outcome mea-
surements similar

Unclear risk No description

Baseline characteristics
similar

Low risk The proportions of patient counts and the patient-years over the study period
were nearly identical, with a trend toward smaller patient volumes at the older
age groups and all models adjusted for the patients’ ages.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk There were incomplete outcome data in this study, but the author did not de-
scribe the effect and adequately addressed.

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The outcomes are objective.

Study adequately protect-
ed against contamination

Low risk All physicians in a practice fell into the same incentive condition.

Selective reporting (re-
porting bias)

Low risk All relevant outcomes in the methods section are reported in the results sec-
tion.

Other bias Unclear risk No description

Gleeson 2017  (Continued)

 
 

Study characteristics

Methods Controlled before-after study

Participants General practitioners

Interventions England

Intervention: salary contract. GPs can be employed on a salaried basis to provide ‘personal medical
services’ (PMS) alongside other services needed in the locality. These salaried schemes were intended
to improve GP recruitment and retention and quality of care, particularly in underserved areas.

Gosden 2003 
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Control: capitation and FFS. Standard contract GPs (GMS) are financially rewarded for increasing pa-
tient list size (through capitation payments) and for providing specific types of services (through target
payments).

Years 1998 to 2001, intervention happened in 1999 May

Outcomes Healthcare provider outcomes:

Working times: control group longer 2.22 (−8.69, 13.14), and times on 5 specific activities were analysed

Quantity of health care outcome:

Number of surgery consultations per GP per practice: intervention group more 4.47 (−36.55, 45.5)

Number of patients seen out-of-hours per GP per practice: intervention group more 4.5 (−1300.46,
1309.46)

% consultations in which prescription given per GP per practice: intervention group less −0.07 (−0.20,
0.05)

% consultations in which referral made per GP per practice: intervention group less −0.01 (−0.07, 0.05)

Total list size practice-based: intervention group less −213.4 (−942.11, 515.31)

List size per whole time practice-based: intervention group more increase 20.20 (−294.60, 334.99)

Cervical cytology (%) practice-based: intervention group higher 0.38 (−14.90, 15.67)

Childhood immunisation (%) practice-based: intervention group lower −1.08 (−17.95, 15.80)

Pre-school booster (%) practice-based: intervention group lower −3.08 (−9.63, 3.47)

Quality of health care outcome (patients' assessment of quality of care)

Access: −1.07 (−4.84, 2.69)
Technical care: 1.28 (−4.62, 7.18)
Communication: −0.09 (−6.84, 6.66)
Interpersonal care: 0.18 (−6.26, 6.62)
Overall satisfaction: 2.36 (−6.12, 1.40)

Receptionists: 0.64 (−4.81, 6.09)
Continuity of care: 0.29 (−5.37, 5.95)
Trust in doctor: 0.57 (−3.88, 5.03)
Doctors’ knowledge of patient: 1.18 (−3.88, 6.23)
Practice nursing: −0.23 (−4.3, 3.83)
Co-ordination of care: 0.63 (−13.43, 14.69)
Appropriate referral: 0.91 (−5.31, 7.12)
Recommend to a friend: 1.71 (−5.79, 9.21)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk This is a controlled before-after study (years 1998 to 2001, intervention hap-
pened in 1999 May).

Allocation concealment
(selection bias)

High risk This is a controlled before-after study (years 1998 to 2001, intervention hap-
pened in 1999 May).

Gosden 2003  (Continued)
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Baseline outcome mea-
surements similar

Unclear risk No description

Baseline characteristics
similar

High risk Doctors in GMS and PMS practices differed in their age and gender distribu-
tions.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No description

Knowledge of the allo-
cated interventions ade-
quately prevented

High risk Not all the outcome indicators are objective.

Study adequately protect-
ed against contamination

Low risk The allocation was by practice, and it is unlikely that the control group re-
ceived the intervention.

Selective reporting (re-
porting bias)

Low risk All relevant outcomes in the methods section are reported in the results sec-
tion.

Other bias Unclear risk No description

Gosden 2003  (Continued)

 
 

Study characteristics

Methods Controlled before-after study

Participants Family physicians

Interventions Ontario, Canada

Intervention 1: Family Health Group (FHG, a small capitation payment and mostly FFS) model

Intervention 2: Family Health Network (FHN, mostly on capitation payments for rostered patients)
model

Control: fee-for-service

Year 2000 to year 2006, intervention happened in year 2004

Outcomes Healthcare provider outcomes: annual incomes, compared with the control group of family physi-
cians who practised within the FFS model throughout interval of observation. Those who adopted the
FHN model gained between 28% and 33% in terms of their real salaries in 2004 compared with the con-
trol group. Those who adopted the FHG model gained between 12% and 18%.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk This is a controlled before-after study.

Allocation concealment
(selection bias)

Unclear risk It is reported that the investigators were not aware of the physician’s selection
of payment scheme. The physicians decided whether or not to join the new

Gray 2015 
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payment scheme. The study tried to compare the comparability of groups,
but there may be some bias from unobserved differences amongst physicians
choosing different payment schemes.

Baseline outcome mea-
surements similar

Low risk It is reported that the mean incomes of different groups were similar during
the earlier stage before changing payment scheme. The data sources of all
groups for the years 2000 to 2004 were from income data that were declared to
the Canada Revenue Agency.

Baseline characteristics
similar

Unclear risk The pre-intervention comparability analysis reported that the treatment
groups resembled the control group fairly for the attributes of the patient pop-
ulation. However, because the selection of those participating in the new pay-
ment scheme was dependent on physicians, there may be some unobserved
differences.

Incomplete outcome data
(attrition bias)
All outcomes

High risk The overall response rate of survey for income and workload was 20.1%. Due
to confidentiality concerns, the link between indicators of workload and/or
patient composition to income data at the micro-level could not be conduct-
ed. Futhermore, the data sources for incomes in different stages were differ-
ent: reporting data in the pre-intervention stage and survey data in the post-in-
tervention stage.

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The indicator is objective.

Study adequately protect-
ed against contamination

Low risk Family physicians were allocated by their own payment scheme.

Selective reporting (re-
porting bias)

Low risk All relevant outcomes in the methods section are reported in the results sec-
tion.

Other bias High risk Theres is serious bias in this study due to physicians' selection of payment
scheme and the different data sources at different stages.

Gray 2015  (Continued)

 
 

Study characteristics

Methods Controlled before-after study

Participants General practitioner practices

Interventions Australia

Intervention: P4P plus existing FFS. The voluntary programme pays GPs AUD 40 and AUD 100 in addi-
tion to fee-for-service payment for providing patients recommended diabetes and asthma treatment
over a year, and AUD 35 for screening women for cervical cancer who have not been screened in 4 years.
Extra incentives for rural practice loading, 15% increase for practising in large rural centres, and 50%
increase for practising in very remote areas.

Control: existing FFS

Years 1995 to 2010, intervention happened in 2001

Outcomes Quantity of health services provided

Greene 2013 
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The relationship between P4P and provision of diabetes test: incidence RR is 1.0 (P > 0.05) for glycated
haemoglobin and 1.07 (P > 0.05) for microalbumin tests.

The relationship between P4P and cervical cancer screening: incidence RR is 1.01 (P > 0.05) for diagnos-
tic screening and 1.07 (P > 0.05) for treatment screening.

Notes No numeric details to permit analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Controlled before-after study, no random allocation process

Allocation concealment
(selection bias)

High risk This is a controlled before-after study.

Baseline outcome mea-
surements similar

Unclear risk No comparison of outcome measurements was reported.

Baseline characteristics
similar

Unclear risk The comparisons on baseline characteristics are not reported.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk All indicators are reported.

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk Outcomes were objective.

Study adequately protect-
ed against contamination

Low risk It is not likely that the control group received or was influenced by the pay-
ment intervention.

Selective reporting (re-
porting bias)

Unclear risk Due to the large number of outcome measures, the possibility of selective re-
porting cannot be ruled out.

Other bias Unclear risk No more information

Greene 2013  (Continued)

 
 

Study characteristics

Methods Randomised trial

Participants Primary care physicians (PCPs)

Interventions Continuity Clinic, USA

Intervention payment: FFS group received USD 2 per visit

Control payment: Salary group received USD 20 per month

Year 1983 to 1984, intervention happened in 1983

Outcomes Quantity of health services provided

Hickson 1987 
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Patients enrolled per PCP

Patient visits attended per PCP

Percentage visits attended by patient’s primary physician (continuity)

Emergency room visits

Scheduled visits

Completed visits

Sick, primary visits

Sick follow-up visit

Well-child visits

The number of recommended visits missed

The number of visits in excess of the recommended

Adverse effects

The number of well patients

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Paediatric residents were initially matched for year of training and the day of
the week their clinics were held. Each pair was randomised by the flip of a coin.

Allocation concealment
(selection bias)

Low risk Patients are recruited by residents from the health unit or assigned by the sec-
retary. No attempts were made by the faculty or clinic staD to adjust the size of
these groups.

Baseline outcome mea-
surements similar

Unclear risk No comparison of outcome measurements was reported.

Baseline characteristics
similar

Low risk No significant PCP differences in time since graduation, gender, interest in
continuity. No significant patient differences in salary group, mother's age,
number of children at home, number of fathers in home.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No missing outcome data

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk Outcomes are objective.

Study adequately protect-
ed against contamination

Unclear risk No more information

Selective reporting (re-
porting bias)

Low risk No reporting bias

Other bias Unclear risk No more information

Hickson 1987  (Continued)
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Study characteristics

Methods Randomised trial

Participants Pharmacists

Interventions Alberta, Canada

Intervention: P4P. Included FFS payments plus incentives of CAD 125 and CAD 250 for each patient
who reached 50% and 100% of the blood pressure target, respectively.

Control: FFS. Pharmacists received CAD 150 for the initial visit and CAD 75 for follow-up visits.

Years 2009 to 2013, intervention happened in 2013

Outcomes Patient outcomes

Systolic blood pressure

Diastolic blood pressure

The proportion of patients achieving target blood pressure

Notes Both continuous and dichotomous data

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No specific random component is described.

Allocation concealment
(selection bias)

Unclear risk Pharmacist participants in the study specified at the onset of the study
whether payments should be provided in their name or to the employing busi-
ness/organisation.

Baseline outcome mea-
surements similar

Low risk Outcomes were similar at baseline.

Baseline characteristics
similar

Low risk Baseline characteristics were similar, and the characteristics were controlled
in the analysis.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk All outcomes are mentioned.

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The outcomes are objective.

Study adequately protect-
ed against contamination

Unclear risk The pharmacists included in this study came from a variety of practice set-
tings, ranging from independently owned pharmacies to chain pharmacies,
hospital practice, or family health team practice. Performance payments in
the P4P arm may therefore not have always been directed to the pharmacist
providing the care. This means that some pharmacists in the P4P arm may not
have received the intervention.

Houle 2016 
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Selective reporting (re-
porting bias)

Low risk The outcomes mentioned in the methods were reported in the results.

Other bias Low risk No more information in text

Houle 2016  (Continued)

 
 

Study characteristics

Methods Controlled before-after study

Participants General practitioners

Interventions Denmark

Intervention: mixed system of capitation and FFS contracts. GPs in Copenhagen moved from pure cap-
itation to a mix of one-third capitation and two-thirds FFS contracts.

Control: pure capitation contracts

Years 1984 to 1988, intervention happened in 1987

Outcomes Patient outcomes

Birth weight: 1.0% lower under the capitation system, P > 0.05

Low birth weight: no difference

Preterm birth: infants have a 1.9 percentage point (36.5% from the base of 5.2% births) Higher proba-
bility of preterm birth

Very preterm birth: no difference

Fetal growth: infants born under capitation contracts have 0.8 g per week

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk The allocation is not made by the investigator.

Allocation concealment
(selection bias)

Unclear risk The allocation is not made by the investigator.

Baseline outcome mea-
surements similar

Unclear risk No more information in text

Baseline characteristics
similar

Low risk The baseline characteristics are not similar, but the results changed only mar-
ginally when the author excluded these variables from the model.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No more information in text

Jensen 2014 
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Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The outcomes are objective.

Study adequately protect-
ed against contamination

Low risk Children are automatically assigned to their mother’s GP, and the possibility of
reallocation within a municipality without moving occurs only annually.

Selective reporting (re-
porting bias)

Low risk The outcomes mentioned in the methods were reported in the results.

Other bias Low risk No more information in text

Jensen 2014  (Continued)

 
 

Study characteristics

Methods Randomised trial

Participants Primary care physicians

Interventions Monroe County, NY (USA)

Intervention payment: P4P + FFS. PCPs in the intervention group received a fee for each immunisa-
tion of USD 8 and an additional 10% (USD 0.8) or 20% (USD 1.6) reimbursement per shot according to
whether they immunised 70% or 85% (respectively) of the eligible population.

Control payment: FFS. PCPs in the control group received only the fee for each immunisation of USD
8.

Year 1990 to 1991, intervention happened in 1990

Outcomes Quantity of health services provided

Mean influenza vaccination rate in the intervention period (1991)

Change in influenza vaccination rate from baseline year (between 1991 and 1990)

Overall influenza vaccination rate: sum of all immunisations given divided by the sum of eligible pa-
tients in the intervention period (1991)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomised, but no specific method mentioned

Allocation concealment
(selection bias)

Low risk The practising physicians who participated in the demonstration received free
influenza vaccine and a USD 8 administration fee for influenza immunisation
of Medicare patients.

Baseline outcome mea-
surements similar

Low risk The proportion of people immunised at baseline (1990) was calculated for
each group, and there were no differences between the incentive and control
groups.

Kouides 1998 
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Baseline characteristics
similar

Unclear risk A limited number of characteristics were listed and compared, including num-
ber of the elderly in practice, the setting of practice (private, clinics, or Health
Management Organisation), and no differences were found. It is not clear
whether there were other differences considering the limited number of prac-
tices (26) allocated in this study.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No missing data

Knowledge of the allo-
cated interventions ade-
quately prevented

Unclear risk No information

Study adequately protect-
ed against contamination

Low risk To prevent contamination, the unit of randomisation was the office practice
so that all physicians in a given practice were in either the incentive or control
group.

Selective reporting (re-
porting bias)

Low risk No reporting bias

Other bias Unclear risk No information

Kouides 1998  (Continued)

 
 

Study characteristics

Methods Controlled before-after study

Participants General practitioners

Interventions Copenhagen City and Copenhagen County, Denmark

Intervention: GPs in Copenhagen City changed from capitation to part fee-per-item basis and part cap-
itation in October 1987.

Control: GPs in Copenhagen County paid FFS and capitation.

Year March 1987 to November 1988, intervention happened in October 1987

Outcomes Quantity of health care outcome

Number of contacts (consultations face-to-face and by telephone, renewals of prescriptions)

Number of activities (diagnostic and curative services, and specialist and hospital referrals)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk This is a controlled before-after study (Year March 1987 to November 1988, in-
tervention happened in October 1987).

Krasnik 1990 

Payment methods for healthcare providers working in outpatient healthcare settings (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

53



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Allocation concealment
(selection bias)

High risk This is a controlled before-after study (Year March 1987 to November 1988, in-
tervention happened in October 1987).

Baseline outcome mea-
surements similar

Unclear risk No comparison of outcome measurements was reported.

Baseline characteristics
similar

Low risk No significant differences between groups of PCPs and patients

Incomplete outcome data
(attrition bias)
All outcomes

Low risk The missing data were unlikely to bias the results.

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The outcome indicators are objective.

Study adequately protect-
ed against contamination

Low risk The allocation was by city and county, and it was unlikely that the control
group received the intervention.

Selective reporting (re-
porting bias)

Low risk All relevant outcomes in the methods section are reported in the results sec-
tion.

Other bias Unclear risk No description

Krasnik 1990  (Continued)

 
 

Study characteristics

Methods Controlled before-after study

Participants Physicians

Interventions Taiwan

Intervention: P4P plus existing FFS. In addition to regular reimbursement for healthcare services such
as physician visits, medications, physical exams, and laboratory tests, the P4P programme compen-
sates participating clinicians additional “enlarged physician fees” and “case management fees". The
case management fees cover the following 3 types of services: initial enrolment visit, comprehensive
follow-up visits, and an annual evaluation visit.

Control: existing FFS

Years 2004 to 2006, intervention happened in 2006

Outcomes Quantity of health services provided

Number of essential exams/test: 2.450 (0.019) P < 0.001

Number of diabetes-related physician visits: 2.010 (0.069) P < 0.001

Number of diabetes-related hospitalisations: −0.027 (0.009) P = 0.003

Cost

Expenses for diabetes-related physician visits: 7191 (208) P < 0.001

Expenses for diabetes-related inpatient services: −3878 (716) P < 0.001

Lee 2010 
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Expenses for all diabetes-related health services: 3312 (764) P < 0.001

Notes High risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Controlled before-after study, no random allocation process

Allocation concealment
(selection bias)

High risk This is a controlled before-after study (Years 2004 to 2006, intervention hap-
pened in 2006).

Baseline outcome mea-
surements similar

Low risk For essential exams/tests: before the P4P programme, the average number of
essential exams/tests performed in a year was similar between groups. Howev-
er, for other indicators there were no relevant comparisons.

Baseline characteristics
similar

High risk There was a greater percentage of women in the intervention group (53.6%)
than in the comparison group (51.0%). Intervention group patients were
younger than comparison group patients (mean age 61.5 years vs 63.4 years).
Patients in the intervention group were more likely to have a Charlson Comor-
bidity Index score greater than 2 (54.0% vs 48.8%, P < 0.001), implying that the
intervention group was not healthier than the comparison group.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Many indicators are reported; it is difficult to assess their completeness and
how denominators have changed over the study period.

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk Outcomes were objective.

Study adequately protect-
ed against contamination

Low risk It is not likely that the control group received or was influence by the payment
intervention.

Selective reporting (re-
porting bias)

Unclear risk Due to the large number of outcome measures, the possibility of selective re-
porting cannot be ruled out.

Other bias Unclear risk No more information

Lee 2010  (Continued)

 
 

Study characteristics

Methods Controlled before-after study

Participants General practitioners

Interventions Ontario, Canada

Incentive group: P4P plus existing payment

Comparison group: existing payment (blend of FFS and capitation)

Years 1998 to 2008, intervention happened in 2003

Li 2013 
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Outcomes Quantity of health services provided (Difference-in-difference with physician-specific fixed-effect
model)

Senior flu shots rate: marginal effect 2.8 percentage point increase (P = 0.007, N = 19,866), 5.1% in-
crease over the base compliance level

Toddler immunisation rate: marginal effect 1.1 percentage point increase (P = 0.012, N = 16,826)

Pap smears rate: marginal effect 4.1 percentage point increase (P = 0.005, N = 19,926), 7.0% increase
over the base compliance level

Mammograms rate: marginal effect 1.8 percentage point increase (P = 0.005, N = 19,888), 2.8% increase
over the base compliance level

Colorectal cancer screenings rate: marginal effect 8.5 percentage point increase (P = 0.007, N = 19,918),
57% increase over the base compliance level

Notes High risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk The allocation is not made by the investigator.

Allocation concealment
(selection bias)

High risk The allocation is not made by the investigator.

Baseline outcome mea-
surements similar

Unclear risk No comparison of outcome measurements was reported.

Baseline characteristics
similar

High risk At baseline, the GPs in the incentive group were younger than those in the
comparison group, had fewer years of practice experience, were more likely to
be female, worked more days per year, practised more intensively, had larger
patient populations with slightly more females and infants, were more likely to
be located in urban areas, and were more homogenous (as indicated by small-
er standard deviations).

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No incomplete outcome data

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The outcomes are objective.

Study adequately protect-
ed against contamination

Unclear risk No more information in text

Selective reporting (re-
porting bias)

Low risk The outcomes mentioned in the methods were reported in the results.

Other bias Low risk No more information in text

Li 2013  (Continued)
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Study characteristics

Methods Randomised trial

Participants Mental health physician

Interventions Hennepin County, Minnesota (USA)

Intervention: FFS

Control: prepaid (capitation)

Years 1987 to 1989, intervention happened in 1987

Outcomes Quantity of service provision

Referrals to specialists

Patient outcomes

General health

Physical function

Social health

Psychiatric status

Community and role function

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk It is reported that all eligible clients were identified and randomised to the ex-
perimental (prepaid) group, with an equal random sample of clients remaining
in FFS Medicaid. However, no specific random method was described.

Allocation concealment
(selection bias)

Low risk The unit of allocation was groups.

Baseline outcome mea-
surements similar

Unclear risk No comparison of baseline outcome measurements was reported.

Baseline characteristics
similar

Low risk There were no significant differences in characteristics between the prepaid
and FFS populations at baseline.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk The incomplete outcome data did not affect the outcome.

Knowledge of the allo-
cated interventions ade-
quately prevented

High risk Once randomised to prepaid care, clients were given a choice of 4 health plans.
An independent broker educated clients about the plans and encouraged
them to choose 1.

Study adequately protect-
ed against contamination

Unclear risk No information in the text

Lurie 1992 
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Selective reporting (re-
porting bias)

Low risk No important results were ignored.

Other bias Unclear risk No information in the text

Lurie 1992  (Continued)

 
 

Study characteristics

Methods Randomised trial

Participants Primary care physicians

Interventions USA, many states

Intervention: pay for performance plus existing salary payment: participants earned incentives for
achieving JNC 7 guideline. The reward was USD 9.10 for each successful measure.

Control 1: education: participants attended webinars beginning in February 2008 that reviewed the
guidelines from the 'Seventh Report of the Joint National Committee on Prevention, Detection, Evalua-
tion, and Treatment of High Blood Pressure (JNC 7)'

Control 2: audit and feedback: customised audit and feedback reports detailing performance for each
period and the next period’s performance goals were posted to the study’s secure website

Control 3: only salary payment to physician in practice

Year 2007 to 2008, intervention happened in 2007

Outcomes Quality of service provision

Use of guideline-recommended antihypertensive medicines

Patient outcomes

24 months after interventions

Number of patients achieving guideline-recommended blood pressure thresholds or receiving an ap-
propriate response to uncontrolled blood pressure

Number of patients prescribed guideline-recommended medications

Number of patients who developed hypotension

Unintended outcomes

Adverse effects

Reduction in blood pressure control and appropriate response to uncontrolled blood pressure after the
intervention had ended

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Petersen 2013 
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Random sequence genera-
tion (selection bias)

Low risk A data analyst assigned a uniform random number to each of the possible allo-
cations using SAS version 9.1.3 (SAS Institute) and selected the 1 with the high-
est random number.

Allocation concealment
(selection bias)

Low risk Cluster randomised by hospitals, and the sequence and allocation happened
at the same time

Baseline outcome mea-
surements similar

Unclear risk No comparison analysis on baseline outcomes, and from descriptive data they
seemed to be different. At the same time the sample of hospitals (12) for ran-
domised allocation was limited. The results were based on analysis adjusted
by baseline level.

Baseline characteristics
similar

Unclear risk There were no significant differences in the distributions of physician sex, race,
years practising since completing residency, or patient characteristics. There
were significant differences across groups in characteristics of the hospitals
where the participants worked, including whether they were teaching hospi-
tals (P < 0.001), whether they were an antihypertensive programme sites (P <
0.001), and whether they were in the southern or northern USA (P = 0.04).

Incomplete outcome data
(attrition bias)
All outcomes

Low risk The dropout rates of participants were not high (1/19, 4/24, 2/44, 1/20 exclud-
ed during the study process

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk All outcomes were objective.

Study adequately protect-
ed against contamination

Low risk This study was cluster randomised by hospital to avoid contamination of the
intervention; all participants at a given hospital belonged to the same inter-
vention group.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the methods section were reported in the results
section.

Other bias Low risk  

Petersen 2013  (Continued)

 
 

Study characteristics

Methods Controlled before-after study

Participants Health workers in daycare centres for children

Interventions India

Intervention 1: incentive treatment. Fixed wages plus performance bonus (Rupees100*n, n = number
of children with nutrition grade improved − number of children with grade declined)

Intervention 2: recipe treatment. Provided mothers with information without incentivising the work-
ers

Intervention 3: combined treatment. Intervention 1 + intervention 2

Control: no bonus incentive (only wage) or information

Years 2009 to 2011, intervention happened in 2010

Singh 2015 

Payment methods for healthcare providers working in outpatient healthcare settings (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

59



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcomes Patient outcomes (DID analysis with control for factors of workers and household）
Weight: 3 g increase (Standard Deviation 0.070, P > 0.1)

Grade (as measured in the Anganwadi): increase by 0.018 (Standard Deviation 0.040, P > 0.1)

z-score: increase by 0.002 (Standard Deviation 0.034, P > 0.1)

World Health Organisation malnourished status: increase by 1.3 percentage points (Standard Deviation
0.023, P > 0.1)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Controlled before-after study

Allocation concealment
(selection bias)

High risk Controlled before-after study

Baseline outcome mea-
surements similar

Low risk The baseline malnutrition rates of the different groups were similar.

Baseline characteristics
similar

Low risk The key characteristic variables were compared, and the normalised differ-
ences did not exceed a quarter in the key variables.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk It is evident from the table that attrition rates are actually lower in three inter-
vention groups and control group.

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk For the purpose of the experiment, change in weight-for-age grade was there-
fore used as the criterion for evaluating performance of an Anganwadi worker.

Study adequately protect-
ed against contamination

Unclear risk No more information

Selective reporting (re-
porting bias)

Low risk No missing outcome data

Other bias Unclear risk No more information

Singh 2015  (Continued)

 
 

Study characteristics

Methods Randomised trial

Participants General practitioners

Interventions Financial incentive characteristics

Twardella 2007 
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GPs were assured a financial remuneration of Euro 130 after study completion for each study partic-
ipant they recruited who was "smoke free" at 12 months follow-up. GPs could offer to their patients
cost-free prescriptions (up to Euro 130) for drugs proved effective in supporting smoking cessation.

Type of intervention

The practices were randomised into 4 experimental groups:

• Usual care (20 medical practices, 76 patients)

• Training + incentive (TI) (21 medical practices, 146 patients)

• Training + medication (TM) (21 medical practices, 144 patients)

• TI + TM (20 medical practices, 221 patients)

Year 2002 to 2003, intervention happened in 2002

Outcomes Patient outcome

Self-reported smoking abstinence obtained at 12 months follow-up and validated by serum cotinine

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk The GPs participating in this trial were not a random selection but a selected
group recruited from participants of a survey on promotion of smoking cessa-
tion. This group might be characterised by an increased commitment to the is-
sue of smoking cessation and to improving their quality of cessation promo-
tion.

Allocation concealment
(selection bias)

High risk Owing to the nature of the interventions, GPs and participants could not be
blinded to the intervention.

Baseline outcome mea-
surements similar

Unclear risk The study has no baseline measure of outcome.

Baseline characteristics
similar

Low risk Participants did not differ substantially at baseline by intervention arm.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Missing outcome data likely to be related to true outcome. Reasons for the 13
withdrawals from the study were not given by the authors and were likely to be
related to GP practices or patient characteristics.

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk Blood samples collected in the follow-up 12 months after recruitment were
sent to a central laboratory, and cotinine levels in serum were determined in
a blinded fashion by radio immunoassay, according to the manufacturer in-
structions (Immunodiagnostic, Bensheim, Germany).

Study adequately protect-
ed against contamination

Low risk Allocation was by practice, and it is unlikely that the control group received
the intervention.

Selective reporting (re-
porting bias)

Low risk The outcomes mentioned in the methods section were reported in the results
section.

Other bias Low risk No more information

Twardella 2007  (Continued)
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Study characteristics

Methods Controlled before-after study

Participants Pharmacists

Interventions Rural counties in Iowa (USA)

Intervention: capitation

Control: fee for service

Under the current fee-for-service system in the Medicaid programme, the pharmacist receives payment
for the cost of ingredients as well as a professional fee for each prescription filled.

Year 1 to year 3, intervention happened in year 2

Outcomes Quantity of health services provided

Rate of generic substitution per 100 prescriptions: change from 0.38 to 7.25 vs change from 0.12 to 0.54

Percentage of Medicaid prescriptions classified as multi-source drug products: change from 47.6 to 47.0
vs change from 49.3 to 48.9

Numbers of prescriptions involving changes in labeller on refills (0 to 5 days): change from 6 to 9 vs
change from 2 to 22

Cost

Mean cost saving per generic substitution between control and experimental pharmacies: change from
0.24 to 2.73 vs change from 1.04 to 0.88

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk This is a controlled before-after study.

Allocation concealment
(selection bias)

High risk This is a controlled before-after study.

Baseline outcome mea-
surements similar

Low risk There were no significant differences between experimental and control coun-
ties.

Baseline characteristics
similar

Low risk Demographics such as age, sex, number of pharmacists and number of physi-
cians per capita are comparable amongst the experimental and control coun-
ties, Iowa, and the nation.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No description

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The outcome indicators are objective.

Yesalis 1980 
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Study adequately protect-
ed against contamination

Low risk The allocation was by counties, and it is unlikely that the control group re-
ceived the intervention.

Selective reporting (re-
porting bias)

Low risk All relevant outcomes in the methods section are reported in the results sec-
tion.

Other bias High risk No chain pharmacies were present in either the experimental or control coun-
tries.

Yesalis 1980  (Continued)

 
 

Study characteristics

Methods Controlled before-after study

Participants Pharmacists

Interventions Iowa (USA)

Intervention: capitation. Pharmacists were paid 80% of projected drug expenditures in advance
based on the types of Medicaid eligible who chose them as their providers. The remaining 20% was
withheld in an escrow account to be used for supplemental, emergency, and bonus payments.

Control: fee for service. The fee-for-service system under Medicaid usually covers ingredient costs
plus a fixed professional dispensing fee. Under the current fee-for-service system in the Medicaid pro-
gramme, the pharmacist receives payment for the cost of ingredients as well as a professional fee for
each prescription filled.

Outcomes Quantity of health services provided

Generic substitution: the dramatic increase in the use of generic products happened in pilot stage.
Pharmacists in the expanded capitation programme showed no statistically significant increase in
generic substitution with either the Medicaid or non-Medicaid patient population.

Quantities of drugs dispensed per prescription: no significant changes

Changing the type of drugs dispensed within a therapeutic category: no significant changes

Switching to non-prescription (Over the Counter) drugs: no significant changes

Average number of prescriptions per eligible: no significant changes

Average days' therapy per recipient: fewer days in capitation group

Costs

Cost saving from generic substitution

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk This is a controlled before-after study.

Yesalis 1984 
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Allocation concealment
(selection bias)

High risk This is a controlled before-after study.

Baseline outcome mea-
surements similar

Low risk Differences between experimental and control counties were not significant.

Baseline characteristics
similar

Low risk Patient demographic characteristics in the control and experimental counties
and the state and the nation are reasonably similar.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No more information in text

Knowledge of the allo-
cated interventions ade-
quately prevented

Low risk The outcome indicators are objective.

Study adequately protect-
ed against contamination

Low risk The allocation was by counties, and it is unlikely that the control group re-
ceived the intervention.

Selective reporting (re-
porting bias)

Low risk All relevant outcomes in the methods section are reported in the results sec-
tion.

Other bias Unclear risk No more information in text

Yesalis 1984  (Continued)

 
 

Study characteristics

Methods Interrupted time series study

Participants 334 primary health physicians members of the Rochester Individual Practice Association (RIPA)

Interventions Rochester, New York (USA)

Interventions: pay for performance. In 2001, RIPA began the process of establishing a pay-for-perfor-
mance programme as part of its contract with Excellus Health Plan to provide professional services for
the approximately 450,000 individuals enrolled in Excellus’ Blue Choice Health Maintenance Organiza-
tion (HMO) insurance product. Each RIPA primary care physician was eligible for reward payments of
up to approximately USD 15,000 depending on his or her relative ranking on a composite performance
measure for the diabetes-related tests and screens.

Control: no explicit information, but may be salary.

RIPA served as an umbrella organisation for its member physicians with responsibilities for contracting
with health plans on behalf of its member physicians and developing arrangements by which member
physicians were reimbursed for their services.

Years 1999 to 2004, intervention happed in 2002, 3 time points for pre-/postintervention

Outcomes Quality of health care provision

4 diabetes performance measures: glycated haemoglobin check, urinalysis, lipoprotein density level
check, eye exam.

Glycated haemoglobin check: increase in level without significance, but post-trend did not differ from
the pre-trend

Young 2007 
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Urinalysis: increase in level without significance, but post-trend did not differ from the pre-trend

LDL check: increase in level without significance, but post-trend did not differ from the pre-trend

Eye exams: increase in levels (7 percentage point increase after 1 year of intervention, but the increase
did not persist), post-trend did not differ from the pre-trend

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Intervention independent
of other changes (ITS)

Low risk The increase in the eye examination score of intervention programme
(Rochester (New York) Individual Practice Association) was contrary to the
trends observed in the eye examination scores in Health Employer Data Infor-
mation System nationally and statewide during this period, which were largely
flat from 2000 to 2002. The observed increase thus did not appear to be attrib-
utable to a secular trend.

Shape of the intervention
effect pre-specified (ITS)

Low risk The point of analysis is clear, the intervention start time: 2002.

Intervention unlikely to af-
fect data collection (ITS)

Unclear risk The data used for analysis in this paper were from patient electronic records,
which were not influenced by payment reform. However, it is unclear if GPs'
recording was changed with the start of the new payment policy.

Knowledge of the allo-
cated interventions ade-
quately prevented (ITS)

Low risk Outcomes were objective.

Incomplete outcome da-
ta adequately addressed
(ITS)

Low risk No missing outcome data

Study free from selective
outcome reporting (ITS)

Low risk All outcomes mentioned in the methods section were reported in the results
section.

Other risk of bias (ITS) Low risk The study included physicians who were members of the health plan for all 6
years, and so does not account for the potential selection bias if poorly per-
forming physicians chose not to participate or withdraw.

Young 2007  (Continued)

 
 

Study characteristics

Methods Repeated measures study

Participants General practitioner practices

Interventions Rochester, New York (USA)

Interventions: pay for performance. In 2001, Rochester Individual Practice Association (RIPA) be-
gan the process of establishing a pay-for-performance programme as part of its contract with Excellus
Health Plan to provide professional services for the approximately 450,000 individuals enrolled in Ex-
cellus’ Blue Choice Health Maintenance Organization (HMO) insurance product. Each RIPA primary care

Young 2012 
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physician was eligible for reward payments of up to approximately USD 15,000 depending on his or her
relative ranking on a composite performance measure for the diabetes-related tests and screens.

Control: no explicit information, but may be salary.

RIPA served as an umbrella organisation for its member physicians with responsibilities for contracting
with health plans on behalf of its member physicians and developing arrangements by which member
physicians were reimbursed for their services.

Years 1999 to 2004, intervention happened in 2002, 3 time points for pre-/postintervention

Outcomes Quality of health care provision

Diabetes-related composite measure performance score (4 diabetes performance measures include
glycated haemoglobin testing, lipoprotein density level screening, nephropathy, eye examination): Re-
peated Measure regression model controlling all factors showed that P4P was related to 0.100 (Stan-
dard Error 0.032, P < 0.01) higher score.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Intervention independent
of other changes (ITS)

Low risk As noted earlier, the study sample consisted of physicians who had received
reports regarding their relative performance on the diabetes-related mea-
sures both during the baseline period and after introduction of the incentive.
As such, a strength of the study design is that the participants did not experi-
ence any changes in performance goals or performance-related information
during the study period. The key relevant change was the introduction of the
financial incentive.

Shape of the intervention
effect pre-specified (ITS)

Low risk The point of analysis is clear, the intervention start time: 2002.

Intervention unlikely to af-
fect data collection (ITS)

Unclear risk The data used for analysis in this paper were from patient electronic records,
which were not influenced by payment reform. However, it is unclear if GPs'
recording was changed with the start of the new payment policy.

Knowledge of the allo-
cated interventions ade-
quately prevented (ITS)

Low risk Outcomes were objective.

Incomplete outcome da-
ta adequately addressed
(ITS)

Low risk No missing outcome data

Study free from selective
outcome reporting (ITS)

Low risk All outcomes mentioned in the methods section were reported in the results.

Young 2012  (Continued)
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Study Reason for exclusion

Abelsen 2015 This is a cross-sectional study.
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Study Reason for exclusion

Agee 2014 Just a comparative study

Allard 2014 This study just used a model of physician treatment and referral decisions under endogenous pay-
ment form in the flavour of Allard and colleagues.

Allen 2016 Not a Controlled before-after study (CBA) study design: although it uses difference-in-differences
model, study lacks a control group

Alshamsan 2012 The provider is institution.

An 2008 Study participants are clinics.

Arrowsmith 2014 The provider is institution.

Baker 2005 This study is not an Randomised Controlled Trial (RCT), CBA, or Interrupted Time Series (ITS).

Barnato 2017 The target of the intervention in this study is the patient.

Basu 2016 The outcome index concerns the impact on financial outcome.

Boyden 2000 The provider is institution.

Broadway 2017 This study is not an RCT, CBA, or ITS; it uses a structure, discrete choice model.

Carey 1990 Not control study

Chen 2016 Not a CBA study design; control group was created by matching methods to conduct difference-in-
differences analysis

Clancy 1988 Not control study

Coleman 2007 Not a CBA study, only a before-and-after study

Davies 1986 Provider is insurance plan.

Douven 2015 Not an ITS study design because it does not have a clearly defined point in time; only time trends
are described

Engineer 2016 The participants of pay for performance in this study are primary care facilities.

Erickson 2016 In this study the participants are physicians in haemodialysis facility and their patients, but only
patients are described and there is no more information about the physicians.

Erickson 2017 The intervention in this study is for inpatients.

Erus 2017 Not designed as a CBA study, no control group

Feng 2015 Not a CBA study design, but rather a before-after comparative study without control group

Gallagher 2015 The provider is institution.

Giguere 2015 The intervention of this study is not related to payment methods.

Greene 2013 The interventions are for both general practitioners and general practices.
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Study Reason for exclusion

Hamilton 2016 Not a CBA study design, but rather a before-after comparative study without control group

Han 2015 This study does not have at least 3 time points before and 3 after the intervention. An interrupted
time-series analysis allows separate analysis of immediate effects and monthly trends following
policy implementation, but it is shown through 3 periods.

Hickey 2015 Not a CBA study design; only 1 site

Hysong 2017 The participants of the study are not ambulatory care professionals.

Jones 2015 Not a CBA study design; no control group

Kiran 2015 Not a CBA study design. It does not have a clearly defined point in time, but just describes the
change trend of different physicians payment methods.

Kliner 2015 Not a CBA study design. The intervention was only performed in a regional hospital, which made it
difficult to attribute any observed differences to the intervention rather than to other site-specific
variables.

Lagarde 2016 The participants in this study are not in outpatient care facilities.

Lee 2010 Participants of this study were patients. Although the physicians could enrol individual patients in
the programme and receive regular reimbursement, there is no description of physicians, and not
all the physicians come from outpatient facilities.

Lee 2015 The participants of this study are patients.

Lezzi 2014 Not an RCT, CBA, or ITS study design; a panel count data model is used

Lix 2016 This study is not designed as a CBA, but rather a retrospective case-control study.

Maini 2014 The participants of this study are facilities, and the intervention objects are patients.

Merilind 2015 This study is not designed as an ITS. It compared childhood immunisation coverage rates of all Es-
tonian family physicians in 2 groups, joined and not joined to the quality system, during the obser-
vation period of 2006 to 2012. Also, the family physicians had joined the quality system and were
not assigned by investigators in 2006.

Michel 2015 Cross-sectional study

Mullen 2009 Provider is not clear.

Murray 1992 Cross-sectional study

Odesjo 2015 The participants of this study are practices.

Olivier 2015 Not a CBA study design; no control group

Petersen 2016 The participants in this study are in-hospital, and the incentives are for both physicians and facility.

Ritchie 1992 Not an ITS study; it only measured 7 quarters after intervention

Robertson 2017 This study used quality measure, plan-do-study-act, root-cause analyse, lean six sigma.

Roski 2003 The participants of the study are clinics.
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Study Reason for exclusion

Rudasingwa 2017 The participants of this study are healthcare facilities.

Shelley 2012 Not about payment methods

Shen 2003 The provider is not clear.

Shen 2017a The participants of the study are health centres.

Shen 2017b The participants of the study are not ambulatory care professionals.

Sicsic 2015 Not a CBA study; only a before-and-after study

Simonsen 2017 The intervention in this study is not related to payment methods.

Simpson 2011 The participants of this study were patients. Physicians are only mentioned in the background (in-
tervention can increase a doctor's income).

Stearns 1992 Not a CBA study; only a before-and-after study

Sun 2016 The participants of this study are healthcare facilities.

To 2015 Cross-sectional study

van Dijk 2014 Not a CBA study design, just a simple before-after comparative study

van Dijk 2015 Not a CBA study; no control group

Vats 2014 The participants of this study are primary care practices.

Wei 2015 The intervention in this study was just an assumption.

White 2006 The participant is not health care professionals in ambulatory care facilities.

 

Characteristics of studies awaiting classification [ordered by study ID]

 

Methods Interrupted time series study

Participants Primary care physicians

Interventions British Columbia, Canada

Intervention: Pay-for-performance plus existing payment. Incentive payments targeting chronic
disease management, including CAD 75 for diabetes (later increased to CAD 125), CAD 50 for hy-
pertension, and CAD 125 for Chronic Obstructive Pulmonary Disease per patient; and the payment
was based on performance for which the physicians needed to submit the charts for patients. Tha
charts need include documentation of relevant guideline indicated processes of care and flow
sheets or care plan templates for each condition should be available as part of billing guides for
performance check and payment purpose.

Control: existing payment, the province-wide fee-for-service system

Outcomes Primary care visits: number of visits with any primary care physician

Lavergne 2018 
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Continuity of care: percent of primary care visits across the whole study population in each month
that occurred with patients' usual providers of care assigned over the preceding year

Testing and pharmaceutical dispensing: rates of anatomic therapeutic chemical testing and antihy-
pertensive dispensing

Hospitalization: all acute admissions, hospital admissions through the emergency department,
and admissions for selected conditions, including acute myocardial infarction, stroke and heart
failure among hypertension patients, and Chronic Obstructive Pulmonary Disease patients

Health care spending: total constant dollar spending, and spending on primary care physicians,
medical specialists, surgical specialists, laboratory services, imaging, pharmaceutical use, acute
care, and day surgery

Notes  

Lavergne 2018  (Continued)

 
 

Methods Cluster randomised trial

Participants Physicians

Interventions Illinosisi, US

Intervention 1: Enhanced Pay-for-performance. Providing maximum Pay-for-perfomrance bonuses
larger than previous years by a mean of USD 3355 per physician, an approximately 32% increase in
bonus size and an increase of USD 16 per patient.

Intervention 2: Enhanced Pay-for-performance plus loss aversion. Prefunded incentives are put in
a virtual health system bank account in the physician name. If at the end of intervention year physi-
cians earned less pay-for-performance bonus than were placed in the virtual accounts, the physi-
cian were required to pay back funds.

Intervention 3: Enhanced Pay-for-performance plus increased social pressure. Providing increased
proportion of pay-for-performance bonus determined by group performance from 30% to 50%.

Outcomes The proportion of 20 evidence-based quality measures achieved at the patient level

Notes  

Navathe 2019 

 

Characteristics of ongoing studies [ordered by study ID]

 

Study name Transforming primary care payment in Hawaii

Methods Randomised trial

Participants Primary care providers

Interventions Intervention 1: Pay-for-performance (P4P). A quality incentive payment based upon attainment
of 16 quality metrics, and a possible bonus payment for savings in total cost of care at the provider
organisation level.

NCT02731716 
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Intervention 2: P4P + social comparisons. Providers will also receive weekly emails that will show
comparisons of their own performance against their peers within the same provider organisation
on specific quality measures and total cost of care.

Intervention 3: P4P + social comparisons + Hemoglobin A1cmember/provider incentive. There
is also a shared incentive between the member and the provider. The member incentive will be a
payment made to diabetic patients with an A1C of greater than or equal to 9% who experience a re-
duction of at least 0.5%. Each participating member and primary care providers can receive up to
USD 75 per quarter for A1C reduction.

Control: FFS.

Outcomes Quantity of health care provided

Improvement in Hemoglobin A1c among poorly controlled diabetics

Quality of health care provided

Improvement in provider performance

Cost

Primary care spending

Starting date April 2016

Contact information ClinicalTrials.gov Identifier: NCT02731716

Notes  

NCT02731716  (Continued)

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   (Comparison 1) E=ects of P4P plus existing payment methods compared to existing payment
methods: dichotomous quantity of health services provided

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Quantity of health services provided (im-
munisation coverage status)

2 3760 Risk Ratio (IV, Random,
95% CI)

1.27 [1.19, 1.36]
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Analysis 1.1.   Comparison 1: (Comparison 1) E=ects of P4P plus existing payment methods
compared to existing payment methods: dichotomous quantity of health services

provided, Outcome 1: Quantity of health services provided (immunisation coverage status)

Study or Subgroup

Fairbrother 1999
Fairbrother 2001

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.47, df = 1 (P = 0.49); I² = 0%
Test for overall effect: Z = 7.12 (P < 0.00001)
Test for subgroup differences: Not applicable

log[RR]

0.2135
0.2607

SE

0.0529
0.0441

P4P plus existing payment
Total

755
1200

1955

Existing payment
Total

755
1050

1805

Weight

41.0%
59.0%

100.0%

Risk Ratio
IV, Random, 95% CI

1.24 [1.12 , 1.37]
1.30 [1.19 , 1.42]

1.27 [1.19 , 1.36]

Risk Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours Existing payment Favours P4P plus

 
 

Comparison 2.   (Comparison 1) E=ects of P4P plus existing payment methods compared to existing payment
methods: continuous quantity of health services provided

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Quantity of health services provided
(services coverage rate)

2   Mean Difference (IV, Ran-
dom, 95% CI)

Totals not select-
ed

 
 

Analysis 2.1.   Comparison 2: (Comparison 1) E=ects of P4P plus existing payment
methods compared to existing payment methods: continuous quantity of health services

provided, Outcome 1: Quantity of health services provided (services coverage rate)

Study or Subgroup

Christensen 2000
Kouides 1998

MD

1.2355
0.3358

SE

0.1552
0.2742

P4P plus existing payment
Total

110
27

Existing payment
Total

90
27

Mean Difference
IV, Random, 95% CI

1.24 [0.93 , 1.54]
0.34 [-0.20 , 0.87]

Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours Existing payment Favours P4P plus

 
 

Comparison 3.   (Comparison 1) E=ects of P4P plus existing payment methods compared to existing payment
methods: dichotomous quality of health services provided

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Quality of health services provided of Pe-
tersen 2013 (use of guideline)

1   Risk Ratio (IV, Fixed,
95% CI)

1.07 [1.02, 1.12]
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Analysis 3.1.   Comparison 3: (Comparison 1) E=ects of P4P plus existing payment methods
compared to existing payment methods: dichotomous quality of health services provided,

Outcome 1: Quality of health services provided of Petersen 2013 (use of guideline)

Study or Subgroup

Petersen 2013

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.77 (P = 0.006)
Test for subgroup differences: Not applicable

log[RR]

0.0677

SE

0.0244

Weight

100.0%

100.0%

Risk Ratio
IV, Fixed, 95% CI

1.07 [1.02 , 1.12]

1.07 [1.02 , 1.12]

Risk Ratio
IV, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours existing payment Favuors P4P plus

 
 

Comparison 4.   (Comparison 1) E=ects of P4P plus existing payment methods compared to existing payment
methods: continuous patient outcomes

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.1 Health outcomes of Houle 2016 (blood
pressure reduction (mmHG))

1 362 Mean Difference (IV,
Fixed, 95% CI)

0.07 [-2.22, 2.37]

 
 

Analysis 4.1.   Comparison 4: (Comparison 1) E=ects of P4P plus existing payment
methods compared to existing payment methods: continuous patient outcomes,
Outcome 1: Health outcomes of Houle 2016 (blood pressure reduction (mmHG))

Study or Subgroup

Houle 2016
Houle 2016

Total (95% CI)
Heterogeneity: Chi² = 1.29, df = 1 (P = 0.26); I² = 22%
Test for overall effect: Z = 0.06 (P = 0.95)
Test for subgroup differences: Not applicable

P4P plus existing payment
Mean

7.6
19.7

SD

9.3
18.4

Total

89
89

178

Existing payment
Mean

8.2
17

SD

8.3
16.4

Total

92
92

184

Weight

79.6%
20.4%

100.0%

Mean Difference
IV, Fixed, 95% CI

-0.60 [-3.17 , 1.97]
2.70 [-2.38 , 7.78]

0.07 [-2.22 , 2.37]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Favours existing payment Favours P4P plus

 
 

Comparison 5.   (Comparison 1) E=ects of P4P plus existing payment methods compared to existing payment
methods: dichotomous mixed outcomes

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.1 Mixed provision and health outcomes of Pe-
tersen 2013 (control of blood pressure or follow
the guideline)

1   Risk Ratio (IV, Fixed,
95% CI)

1.13 [1.04, 1.23]
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Analysis 5.1.   Comparison 5: (Comparison 1) E=ects of P4P plus existing payment methods
compared to existing payment methods: dichotomous mixed outcomes, Outcome 1: Mixed

provision and health outcomes of Petersen 2013 (control of blood pressure or follow the guideline)

Study or Subgroup

Petersen 2013

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.89 (P = 0.004)
Test for subgroup differences: Not applicable

log[RR]

0.1222

SE

0.0423

Weight

100.0%

100.0%

Risk Ratio
IV, Fixed, 95% CI

1.13 [1.04 , 1.23]

1.13 [1.04 , 1.23]

Risk Ratio
IV, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours existing payment Favours P4P plus

 
 

Comparison 6.   (Comparison 3) E=ects of FFS mixed with existing payment methods compared to single payment
method: dichotomous quantity of health services provided

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.1 Quantity of health services provided
(services coverage status)

2 192 Risk Ratio (IV, Random,
95% CI)

1.37 [1.07, 1.76]

 
 

Analysis 6.1.   Comparison 6: (Comparison 3) E=ects of FFS mixed with existing payment
methods compared to single payment method: dichotomous quantity of health services

provided, Outcome 1: Quantity of health services provided (services coverage status)

Study or Subgroup

Bilardi 2010
Clarkson 2008

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.00, df = 1 (P = 0.95); I² = 0%
Test for overall effect: Z = 2.50 (P = 0.01)
Test for subgroup differences: Not applicable

log[RR]

0.2657
0.3167

SE

0.8601
0.1278

FFS mixed payment
Total

23
76

99

Single payment
Total

20
73

93

Weight

2.2%
97.8%

100.0%

Risk Ratio
IV, Random, 95% CI

1.30 [0.24 , 7.04]
1.37 [1.07 , 1.76]

1.37 [1.07 , 1.76]

Risk Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours Single payment Favours FFS mixed payment

 
 

Comparison 7.   (Comparison 3) E=ects of FFS mixed with existing payment methods compared to single payment
method: dichotomous quality of health services provided

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.1 Quality of health services provided (pa-
tients' behaviour change)

1   Risk Ratio (IV, Fixed,
95% CI)

1.20 [0.70, 2.08]
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Analysis 7.1.   Comparison 7: (Comparison 3) E=ects of FFS mixed with existing payment
methods compared to single payment method: dichotomous quality of health services
provided, Outcome 1: Quality of health services provided (patients' behaviour change)

Study or Subgroup

Twardella 2007

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Not applicable

log[RR]

0.1851

SE

0.2799

Weight

100.0%

100.0%

Risk Ratio
IV, Fixed, 95% CI

1.20 [0.70 , 2.08]

1.20 [0.70 , 2.08]

Risk Ratio
IV, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours single payment Favours mixed payment

 
 

Comparison 8.   (Comparison 4) E=ects of enhanced FFS compared to FFS: dichotomous quantity of health services
provided

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

8.1 Quantity of health services provided (im-
munisation coverage status)

2 3160 Risk Ratio (M-H, Ran-
dom, 95% CI)

1.25 [1.06, 1.48]

 
 

Analysis 8.1.   Comparison 8: (Comparison 4) E=ects of enhanced FFS compared to FFS: dichotomous quantity
of health services provided, Outcome 1: Quantity of health services provided (immunisation coverage status)

Study or Subgroup

Fairbrother 1999
Fairbrother 2001

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.01; Chi² = 5.31, df = 1 (P = 0.02); I² = 81%
Test for overall effect: Z = 2.63 (P = 0.008)
Test for subgroup differences: Not applicable

Enhanced FFS
Events

381
349

730

Total

755
600

1355

FFS
Events

332
449

781

Total

755
1050

1805

Weight

49.1%
50.9%

100.0%

Risk Ratio
M-H, Random, 95% CI

1.15 [1.03 , 1.28]
1.36 [1.23 , 1.50]

1.25 [1.06 , 1.48]

Risk Ratio
M-H, Random, 95% CI

0.5 0.7 1 1.5 2
Favours FFS Favours enhanced FFS

 

 

A D D I T I O N A L   T A B L E S
 

Study Outcomes Length of observation

Quantity of health services provided

Bilardi 2010 • Women tested 12 months

Christensen 2000 • Documentation rate

• Frequency of cognitive services (CS)

• Frequency of CS interventions

20 months

Table 1.   Outcome measures of included studies 
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• Primary results of CS interventions

• CS intervention rates per 100 prescriptions

• Patients receiving CS, by problem type

• Pharmacists self-reported time per CS

Clarkson 2008 • Children with 1 or more sealant per dentist 18 months

Davidson 1992 • Proportion of primary care physician visits

• Proportion of non-primary care physician visits

• Proportion of hospitalisations

18 months

Fairbrother 1999 • UTD immunisation coverage (% of patients) for diphtheria, tetanus, pertus-
sis, and haemophilus influenzae type b; polio

• Percentage of visits in the 4 months prior to review that were missed oppor-
tunities to immunise

• Percentage of immunisations received outside the participating practice
amongst children with 1 or more immunisations

12 months

Fairbrother 2001 • UTD levels calculated from data from all sources for Diphtheria, Tetanus,
Pertussis (DTP); Haemophilus Influenzae Type b (Hib); polio; and Measles,
Mumps, and Rubella (MMR) vaccines;

• Average number of UTD coverage for DTP, Hib, polio vaccine, and MMR;

• Percentage of well visits in the 4 months before review that were missed op-
portunities to immunise

• Percentage of sick visits in the 4 months before review that were missed op-
portunities to immunise

12 months

Flierman 1992 • Changes in numbers of services per week per 1000 registered patients per-
formed

12 months

Gleeson 2017 • The number of incentivised services provision (2 well care, 2 asthma, and 10
immunisation)

• The number of unincentivised measures (2 acute illness, 2 attention-deficit/
hyperactivity disorder, 2 immunisation, and a screening)

12 months

Gosden 2003 • The proportion in which a prescription was given or a referral made

• Changes in cervical cytology, child immunisation, and pre-school booster
rates

18 months

Greene 2013 • The number of diabetes test provision

• The number of cervical cancer screening provision

15 years

Hickson 1987 • The number of visits in excess of the recommended 24 months

Kouides 1998 • Influenza vaccination rate 12 months

Krasnik 1990 • Number of face-to-face consultations per 1000 enlisted patients

• Number of consultations by telephone per 1000 enlisted patients

• Number of diagnostic services per 1000 enlisted patients

• Number of curative services per 1000 enlisted patients

9 months

Lee 2010 • Number of essential exams/tests

• Number of diabetes-related physician visits

• Number of diabetes-related hospitalisations

24 months

Li 2013 • Senior flu shots rate 120 months

Table 1.   Outcome measures of included studies  (Continued)
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• Toddler immunisation rate

• Pap smears rate

• Mammograms rate

• Colorectal cancer screenings rate

Lurie 1992 • The number of referrals to specialists 24 months

Twardella 2007 • The number of patients getting prescription of smoking cessation drugs 12 months

Yesalis 1980 • Percentage of Medicaid prescriptions classified as multi-source drug prod-
ucts

• Numbers of prescriptions involving changes in labeller

• Numbers of prescriptions involving changes in labeller on refills

36 months

Yesalis 1984 • Average days' therapy per recipient-month in control and experimental
counties over time (institutional)

• Average days' therapy per recipient-month in control and experimental
counties over time (non-institutional)

36 months

Young 2007 • Mean rate of glycated haemoglobin check

• Mean rate of urinalysis check

• Mean rate of LDL check

• Mean rate of eye exams

-

Quality of health services provided

Chung 2010 • Mean rate of LDL check 24 months

Gosden 2003 • Mean rate of eye exams 18 months

Petersen 2013 • Use of guideline-recommended antihypertensive medicines 12 months

Young 2007 • 4 diabetes performance measures: glycated haemoglobin check, urinalysis,
LDL check, eye exam

-

Young 2012 • Performance scores of eye examination

• Performance scores of glycated haemoglobin tests

• Performance scores of lipoprotein density level screening

• Performance scores of nephropathy test

36 months

Patient outcomes

Gleeson 2017 • Proportion of asthma, 12 to 18 years

• proportion of asthma, 5 to 11 years

• Proportion of pharyngitis

• Proportion of upper respiratory infection

• Proportion of influenza

• Proportion of rotavirus

-

Houle 2016 • Mean systolic blood pressure reduction

• Mean diastolic blood pressure reduction

45 months

Jensen 2014 • Proportion of low birth weight

• Proportion of preterm birth

• Proportion of very preterm birth

21 months

Table 1.   Outcome measures of included studies  (Continued)
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• The average birth weight

• Mean fetal growth rate

Lurie 1992 • General health status Index (4 to 16)

• Physical functioning index (0 to 9)

• Social contact index (0 to 120)

11 months

Petersen 2013 • Proportion of blood pressure control or appropriate response to uncon-
trolled blood pressure of physicians' patients

• Proportion of use of guideline-recommended antihypertensive medications
of physicians’ patients

16 months

Singh 2015 • Mean weight of the child

• Mean grade (as measured in the Anganwadi) of the child

• Mean z-score of the child

• Malnourished status of the child according to WHO

12 months

Twardella 2007 • Self-reported smoking abstinence obtained at 12 months follow-up and val-
idated by serum cotinine

12 months

Healthcare provider outcomes

Gosden 2003 • Working times 18 months

Gray 2015 • Workload

• Annual incomes

72 months

Costs

Davidson 1992 • Expenditures 18 months

Lee 2010 • Expenses for diabetes-related physician visits 24 months

Yesalis 1980 • Cost saving from generic substitution 36 months

Yesalis 1984 • Cost saving from generic substitution 36 months

Adverse effects

Hickson 1987 • The number of well patients 24 months

Petersen 2013 • Reduction in blood pressure control and appropriate response to uncon-
trolled blood pressure after end of the intervention

12 months

Table 1.   Outcome measures of included studies  (Continued)

LDL: low-density lipoprotein
UTD: up-to-date
WHO: World Health Organization
 
 

Target population Payment methods Outcomes

The elderly Not reported in included studies Not reported in included studies

The disabled Not reported in included studies Not reported in included studies

Table 2.   Payment methods for the vulnerable populations 
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Minorities Not reported in included studies Not reported in included studies

People with low levels of education Not reported in included studies Not reported in included studies

Children

Clarkson 2008, cluster-randomised
trial

FFS remuneration Children with 1 or more sealant per dentist

Davidson 1992, randomised trial Capitation, FFS high rate compare
with FFS (low rates)

Physician visits, hospitalisations

Jensen 2014, controlled before-after
study

Mixed system of capitation and
FFS contracts

Birth weight, preterm birth, very preterm birth, fetal
growth

Singh 2015, controlled before-after
study

Performance bonus Weight, WHO malnourished status

Women

Bilardi 2010, cluster randomised trial P4P (a small incentive payment
per test)

Women being tested

People living in rural or remote areas

Yesalis 1980; Yesalis 1984, controlled
before-after study

Capitation compare with FFS Rate of generic substitution per 100 prescriptions

Percentage of Medicaid prescriptions classified as
multi-source drug products

Numbers of prescriptions involving changes in la-
beller on refills (0 to 5 days)

Low-income populations 2

Christensen 2000, randomised trial,
Medicaid recipients

Financial incentive (P4P) Patients receiving cognitive services

Gleeson 2017, controlled before-after
study, Medicaid

P4P plus existing FFS compare
with FFS

Adolescent well care, inactivated polio vaccine

Table 2.   Payment methods for the vulnerable populations  (Continued)

FFS: fee-for-service
P4P: pay for performance
WHO: World Health Organization
 
 

Comparison 1: P4P plus an existing payment method compared withan existing payment method

Study Intervention Comparison

Christensen 2000 P4P + existing payment method Capitation

Chung 2010 P4P + existing payment method Not described

Fairbrother 1999 P4P + existing payment method FFS

Table 3.   Interventions and comparisons in included studies 
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Fairbrother 2001 P4P + existing payment method FFS

Gleeson 2017 P4P + existing payment method FFS

Greene 2013 P4P + existing payment method FFS

Houle 2016 P4P + existing payment method FFS

Kouides 1998 P4P + existing payment method FFS

Lee 2010 P4P + existing payment method FFS

Li 2013 P4P + existing payment method FFS

Petersen 2013 P4P + existing payment method Not described

Singh 2015 P4P + existing payment method Salary

Young 2007 P4P + existing payment method Salary

Young 2012 P4P + existing payment method Salary

Comparison 2: FFS compared withexisting payment methods

Study Intervention Comparison

Davidson 1992 FFS Capitation

Lurie 1992 FFS Capitation

Hickson 1987 FFS Salary

Yesalis 1984 FFS Capitation

Yesalis 1980 FFS Capitation

Comparison 3: FFS mixed with existing payment methods compared withexisting payment methods

Study Intervention Comparison

Bilardi 2010 FFS + existing payment method Not explicitly described

Clarkson 2008 FFS + capitation Capitation

Twardella 2007 FFS + existing payment method Not explicitly described

Jensen 2014 FFS + capitation Capitation

Gosden 2003 FFS + salary Salary

Gray 2015 FFS + capitation FFS

Flierman 1992 FFS + capitation Capitation

Krasnik 1990 FFS + capitation Capitation

Table 3.   Interventions and comparisons in included studies  (Continued)
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Comparison 4: Enhanced FFS compared with FFS

Study Intervention Comparison

Davidson 1992 Increase in FFS per service payment rate FFS

Fairbrother 1999 Increase in FFS per service payment rate FFS

Fairbrother 2001 Increase in FFS per service payment rate FFS

Table 3.   Interventions and comparisons in included studies  (Continued)

FFS: fee-for-service
P4P: pay for performance
 
 

Bias/study design Randomised controlled trial Controlled before-after study Interrupted time
series

Allocation (selec-
tion bias)

Unclear: Fairbrother 1999, Fairbrother 2001,
Christensen 2000, Davidson 1992, Kouides
1998, Lurie 1992

High: Houle 2016, Twardella 2007

Low: Bilardi 2010, Hickson 1987, Petersen
2013, Clarkson 2008

High: Gosden 2003, Gray 2015, Chung
2010, Flierman 1992, Jensen 2014, Lee
2010, Li 2013, Singh 2015, Greene 2013,
Yesalis 1980, Yesalis 1984, Krasnik 1990,
Gleeson 2017

High: Young 2012,
Young 2007

Blinding (perfor-
mance bias and
detection bias)

Unclear: Fairbrother 1999, Fairbrother 2001,
Hickson 1987, Kouides 1998

High: Lurie 1992

Low: Bilardi 2010, Christensen 2000, Clarkson
2008, Davidson 1992, Houle 2016, Petersen
2013, Twardella 2007

Unclear: Li 2013, Singh 2015

High: Gosden 2003

Low: Gleeson 2017, Gray 2015, Greene
2013, Chung 2010, Flierman 1992,
Jensen 2014, Lee 2010, Yesalis 1980,
Yesalis 1984, Krasnik 1990

Low: Young 2007,
Young 2012

Incomplete out-
come data (attri-
tion bias)

Unclear: Bilardi 2010, Clarkson 2008

High: Twardella 2007

Low: Christensen 2000, Fairbrother 1999,
Fairbrother 2001, Hickson 1987, Houle 2016,
Kouides 1998, Lurie 1992, Petersen 2013,
Davidson 1992

Unclear: Chung 2010, Gosden 2003,
Lee 2010 Flierman 1992, Jensen 2014,
Greene 2013, Yesalis 1980, Yesalis 1984,
Gleeson 2017

High: Gray 2015

Low: Li 2013, Singh 2015, Krasnik 1990

Low: Young 2007,
Young 2012

Selective report-
ing (reporting
bias)

Unclear: Clarkson 2008

Low: Bilardi 2010, Christensen 2000, David-
son 1992, Fairbrother 1999, Fairbrother 2001,
Hickson 1987, Houle 2016, Kouides 1998, Lurie
1992, Petersen 2013, Twardella 2007

Unclear: Chung 2010, Lee 2010, Greene
2013

Low: Gosden 2003, Gray 2015, Flierman
1992, Jensen 2014, Li 2013, Singh 2015,
Yesalis 1980, Yesalis 1984, Krasnik 1990,
Gleeson 2017

Low: Young 2007,
Young 2012

Table 4.   Distribution of risk of bias in included studies 
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Study Outcome measures Control/base-
line level

Absolute
change

Relative change

Quantity of health services provided

Fairbrother 1999 UTD immunisation rate (adjusted by baseline) 12.6% 12.7% +140.77%

Fairbrother 2001 UTD immunisation rate (adjusted by baseline) −2.5% 8.4% −336%

Kouides 1998 Immunisation rate 4.7 6.3% +134.04%

Documentation rate of CS per 100 Medicaid pre-
scriptions

0.67% 0.92% +137.31%

CS intervention time per 100 Medicaid prescrip-
tions

6.5% 1.4% +21.54%

Christensen 2000

Synthesised effects inside the study (median) - 1.16% +79.43%

Synthesised effect across the above 4 studies (median) - - +134.04%

Quality of health services provided

Petersen 2013 Use of guideline 0.47% 8.37% +1780.85%

Patient outcomes

Petersen 2013 Blood pressure control or appropriate response 4.35% 4.72% +108.51%

Systolic BP level reduction 17.0 2.7 +15.88%

Diastolic BP level reduction 8.2 −0.6 −7.32%

Houle 2016

Synthesised effects inside the study (median) - 1.05 +4.28%

Synthesised effect across the above 2 studies (median) - - +15.88%

Comparison 2: FFS compared withexisting payment methods

Study Outcome measures Control/base-
line level

Absolute
change

Relative change

Quantity of health services

Primary care physician visits −0.33 0.36 −61.02%

Non-primary visit −0.05 0.23 −460%

Clinic visits −0.47 −0.05 +10.64%

Hospitalisation −0.042 −0.0276 +65.71%

Davidson 1992

Synthesised effects inside the study (median) - - −25.19%

Lurie 1992 Proportion of receiving outpatient 61% 10% +16.39%

Table 5.   E=ect of all included randomised trials  (Continued)

Payment methods for healthcare providers working in outpatient healthcare settings (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

82



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Over average inpatient admissions 0.20 0.19 +95%

Proportion of outpatient chemical depending
treatment

4.5% 5.8% +128.89%

Proportion of inpatient chemical depending treat-
ment

1.9% 3.3% +173.68%

Length of stays 1.56 2.74 +175.64%

Proportion of being refused 17% −5% −29.41%

Synthesised effects inside the study (median) - - +111.95%

Average number of patient/physician 43.4 11.7 +26.96%

Average number of visits attended/physician 111.6 −6.8 −6.09%

% attended by primary physician 86.6% −8.3% −9.58%

Emergency visit 0.12 0.1 +83.33%

Hickson 1987

Synthesised effects inside the study (median) - - +10.44%

Synthesised effect across the above 3 studies (median) - - +10.44%

Patient outcomes

Self-rated health 3.0% −3.7% +123.33%

General health status 0.2 −0.2 +100.%

Physical functioning index 0 0 0

Social contact −0.7 1.2 −171.43%

Mean Global Assessment Scale for psychiatric sta-
tus

−1 −0.3 −30%

Depression −0.8 2.9 −362.5%

Anxiety 0.2 0.7 +350%

Endogenous features 0.7 0.5 +71.43%

Mania 0.2 −0.6 −3%

Delusions 0.2 0 0

Miscellaneous 0.1 0.4 +80%

Arrested 0.3 1 −333.33%

Jailed 0 −1.1 0

Lurie 1992

Assaulted 1.3 −6.4 −492.31%

Table 5.   E=ect of all included randomised trials  (Continued)
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Suicide −1.2 0.2 −16.67%

Living in sheltered setting −1.9 −3.1 −147.62%

With nights homeless during previous year −0.3 1 −333.33%

Working in sheltered setting −0.2 0.1 −100%

Synthesised effects inside the study (median) - 0.05 −9.84%

Comparison 3: FFS mixed payment methods compared withsingle payment method

Study Outcome measures Control/base-
line level

Absolute
change

Relative change

Quantity of health services provided

Bilardi 2010 Proportion of patients tested 2.6% −0.7% −26.92%

Clarkson 2008 Percentage of children with at least 1 sealant treat-
ment per dentist

26.3% 6.6% +25.1%

Synthesised effect across the above 2 studies (median) - - −0.91%

Patient outcomes

Twardella 2007 Self-reported smoking abstinence 0.12% 0.03% +25%

Comparison 4: Enhanced FFS compared with FFS

Study Outcome measures Control/base-
line level

Absolute
change

Relative change

Quantity of health services

Primary care physician visits −0.59 0.56 −94.92%

Non-primary visit 0.19 −0.37 −194.74%

Clinic visits −0.34 −0.18 +52.94%

Hospitalisation −0.0312 −0.0384 +123.08%

Davidson 1992

Synthesised effects inside the study (median) - −0.1092 −20.99%

Fairbrother 1999 UTD immunisation rate 12.6% −8.3 −65.87%

Fairbrother 2001 UTD immunisation rate −2.5% 9.9% −396%

Synthesised effects across the above 3 studies (median) - - −65.87%

Table 5.   E=ect of all included randomised trials  (Continued)

BP: blood pressure
CS: cognitive services
FFS: fee-for-service
P4P: pay for performance
UTD: up-to-date
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Comparison 1: P4P plus existing payment methods compared withexisting payment methods

Study Outcome measures Control/base-
line level

Absolute
change

Relative change

Quantity of health services

Senior flu shots rate 55.4% 2.8% +5.1%

Toddler immunisation rate 54.3% 1.1% +2.0%

Pap smears rate 58.9% 4.1% +7.0%

Mammogram rate 64.6% 1.8% +2.8%

Li 2013

Colorectal cancer screening rate 15% 8.5% +57%

The relationship between P4P and provision of dia-
betes test

- - -Greene 2013

The relationship between P4P and cervical cancer
screening

- - -

Number of essential exams/tests 0.131 2.45 +1870.23%

Number of diabetes-related physician visits 0.515 2.01 +390.29%

Lee 2010

Number of diabetes-related hospitalisations 0.041 −0.027 −65.85%

Incentivised measures (2 well care and 10 immunisation)

Proportion of adolescent well-care visits 0.6% 1.7% +283.33%

Proportion of well-child visits, 3 to 6 years 1.1% 0.7% +63.64%

Proportion of immunisations: adolescents 12.9% −2.1% −16.28%

Proportion of meningococcal immunisations 12.1% −1.3% −10.74%

Proportion of Td/Tdap immunisations 15.4% 0.1% +0.65%

Proportion of immunisations: children 15.1% 4.2% +27.81%

Proportion of DTP immunisations 18.4% 4.5% +24.46%

Proportion of hepatitis A immunisations 10.6% 0.2% +1.89%

Proportion of IPV immunisations 23.1% 5.5% +23.81%

Proportion of MMR immunisations −0.1% −0.5% +500%

Gleeson 2017

Proportion of pneumococcal conjugate immunisa-
tions

16.1% 3.7% +22.98%

Table 6.   E=ect measures of included CBA studies 
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Proportion of varicella immunisations 0.5% −0.4% +80%

Unincentivised measures

Proportion of ADHD maintenance 4.4% −0.6% +13.84%

Proportion of ADHD initiation 4.8% −2.5% −52.08%

Proportion of lead screening 0.1% 1.8% +1800%

Synthesised effect across the above 4 studies (median) - - +22.98%

Quality of health services provided

Quality score for asthma controller prescribing - - -

Quality score for cervical cancer screening - - -

Chung 2010

Quality score for chlamydia screening - - -

Cost

Expenses for diabetes-related physician visits 1271 7191 +565.77%

Expense for diabetes-related inpatient services 3627 −3878 −106.92%

Lee 2010

Expense for all diabetes-related health services 4898 3312 +67.62%

Synthesised effect inside the study (median) - - +67.62%

Patient outcomes

Mean weight of the child 0.261 0.003 +1.1%

Mean grade (as measured in the Anganwadi) of the
child

−0.047 0.018 −38.3%

Mean z-score of the child −0.057 0.002 −3.5%

Singh 2015

Malnourished status of the child according to WHO 0.019 0.013 +68.42%

Proportion of asthma, 12 to 18 years −2.1% 2.5% −119.05%

Proportion of asthma, 5 to 11 years −5.6% 3.7% −66.07%

Proportion of pharyngitis 0.3% −2.1% +700%

Proportion of upper respiratory infection 1.9% −0.7% −36.84%

Proportion of influenza 9.7% 1.9% +18.45%

Gleeson 2017

Proportion of rotavirus 17.7% 6.4% +36.16%

Synthesised effect across the above 2 studies (median) - - −1.20%

Comparison 2: FFS compared withexisting payment methods

Table 6.   E=ect measures of included CBA studies  (Continued)
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Study Outcome measures Control/base-
line level

Absolute
change

Relative change

Quantity of health services

Rate of generic substitution 0.42% 6.45% +1535.71%

Percentage of Medicaid prescriptions classified as
multi-source drug products

−0.4% −0.2% +50%

Yesalis 1980

Numbers of prescriptions involving changes in la-
beller on refills (0 to 5 days)

19 −16 −84.21%

Mean rate of Medicaid generic substitution 0.26% 2.65% +1019.23%

Mean rate of non-Medicaid generic substitution 0.28% −0.08% −28.57%

Average days' therapy per recipient (institutional) −1.2 −6.21 −517.5%

Yesalis 1984

Average days' therapy per recipient (non-institu-
tional)

0.56 −1.64 −292.86%

Synthesised effect across the above 2 studies (median) - - −28.57%

Comparison 3: FFS mixed payment methods compared withsingle payment method

Study Outcome measures Control/base-
line level

Absolute
change

Relative change

Quantity of health services

Number of face-to-face consultations per 1000 en-
listed patients

4.9 −0.5 −10.2%

Number of consultations by telephone per 1000 en-
listed patients

4 1.4 +35%

Number of renewal of prescriptions per 1000 enlist-
ed patients

−7.4 −27.4 +370.27%

Number of diagnostic services per 1000 enlisted
patients

7.6 51.9 +682.89%

Number of curative services per 1000 enlisted pa-
tients

15 79.8 +532%

Number of referrals to specialist per 1000 enlisted
patients

−1.2 −21.1 −1110.53%

Krasnik 1990

Number of referrals to hospital per 1000 enlisted
patients

2.1 −33.7 −1604.76%

Number of surgery consultations per GP per prac-
tice

−18.21 4.47 −24.55%Gosden 2003

Number of patients seen out-of-hours per GP per
practice

−8.5 4.5 −52.94%

Table 6.   E=ect measures of included CBA studies  (Continued)
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% consultations in which prescription given per GP
per practice

0.03% −0.07 −233.33%

% consultations in which referral made per GP per
practice

0 −0.01 -

Total list size practice-based 305.2 −213.4 −69.92%

List size per whole time practice-based −45.25 20.20 −44.64%

Cervical cytology (%) practice-based −1.8% 0.38 −21.11%

Childhood immunisation (%) practice-based 0.35% −1.08 −240%

Pre-school booster (%) practice-based −1.69% −3.08 +133.33%

Blood sample 0.22 0.04 +18%

Cervical smear −0.4 −0.02 +5%

Pregnancy test 0.09 0.01 +11%

Proctoscopy 0.009 0.03 +317%

Electrocardiogram 0.009 0.01 +109%

Haemoglobin measurement 0.52 0.27 +52%

Blood glucose (photometer) 0.02 0.12 +585%

Streptoculture or urine culture 0.03 0.07 +211%

Inoculation for cultivation 0.69 0.47 +68%

Urine test with sticks 0.82 0.42 +51%

Urine microscopy 0.89 0 +53%

Urine culture with sensitivity 0.02 0.05 +265%

Removing warts −0.11 −0.12 +114%

Removing ear wax 0.31 0.05 +16%

Removing corpora aliena from eye/ear/nose/throat −0.024 0.01 −41%

Removing corpora aliena from skin/from under nail 0.09 0.05 +54%

Incision or excision of abscess or tumour 0.05 0.1 +198%

Treating a large wound 0.06 0.04 +66%

Flierman 1992

Dressing an immobilising bandage 0.05 0.08 +173%

Synthesised effect across the above 3 studies (median) - - +51%

Table 6.   E=ect measures of included CBA studies  (Continued)
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Quality of health services provided

Access −0.43 −1.07 +248.84%

Technical care −0.74 1.28 −172.97%

Communication 0.95 −0.09 −9.47%

Interpersonal care 0.69 0.18 +26.09%

Overall satisfaction 2.41 2.36 +97.93%

Receptionists −1.23 0.64 −52.03%

Continuity of care −0.77 0.29 −37.66%

Trust in doctor 0.51 0.57 +111.76%

Doctors' knowledge of patient −0.08 1.18 −14.75%

Practice nursing −0.61 −0.23 +37.7%

Co-ordination of care 1.52 0.63 +121.15%

Appropriate referral −0.58 0.91 −156.9%

Gosden 2003

Recommend to a friend −0.61 1.71 −280.33%

Synthesised effect inside the study (median) - - −9.47%

Healthcare provider outcomes

Total daytime working times −2.22 2.22 −100%

Hours in surgery −1.75 2.03 −116%

Consultation length (min) 0.14 −0.17 −121.43%

Practice administration (min) −5.45 −7.05 +129.36%

On-call at weekend/night (h) −4.13 5.42 −131.23%

Gosden 2003

Other activities (h) −1.6 1.57 −98.13%

Annual incomes (FHN) 1514 39962 +2621.66%Gray 2015

Annual incomes (FHG) 1514 13398 +884.94%

Synthesised effect across the above 2 studies (median) - - −99.07%

Patient outcomes

Average birth weight 15 36 +240%Jensen 2014

Proportion of low birth weight −0.3% −0.4% +133.33%

Table 6.   E=ect measures of included CBA studies  (Continued)
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Proportion of preterm birth: infants have a 1.9 per-
centage point (36.5% from the base of 5.2% births)
higher probability of preterm birth

0.9% −1.7% −188.89%

Proportion of very preterm birth: no difference 0.1% −0.1% −100%

Mean rate of fetal growth 0.32 0.92 +287.5%

Synthesised effect inside the study (median) - - +133.33%

Table 6.   E=ect measures of included CBA studies  (Continued)

 
 

Study Outcome measures Control/base-
line level

Absolute
change

Relative change

Quantity of health services

Mean rate of glycated haemoglobin check 56% 7% +12.5%

Mean rate of urinalysis check 61% 9% +14.75%

Mean rate of LDL check 58% 21% +36.21%

Young 2007

Mean rate of eye exams 40% 14% +35%

Quality of health services

Performance scores of eye examination 0.1 0.11 +110%

Performance scores of glycated haemoglobin test 0.08 0.03 +37.5%

Performance scores of LDL screen 0.14 0.04 +28.57%

Young 2012

Performance scores of nephropathy test 0.09 0.03 +33.33%

Synthesised effect inside the study (median) - - +34.17%

Table 7.   E=ect measures of included interrupted time series and repeated measures studies (relative change) 

LDL: low-density lipoprotein
 
 

Comparison 1: P4P plus existing payment methods compared withexisting payment methods

Immediate change in level Change in trendStudy

Estimate Confidence in-
terval

Estimate Confidence in-
terval

Other effects
results

reported by
authors

Young 2007, RM

Table 8.   E=ect measures of included interrupted time series and repeated measures studies (change in level and
trend) 
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Adherence rate of glycated haemoglo-
bin tests

0.03 0.01 to 0.05 0.07 0.03 to 0.10 -

Adherence rate of urinalysis 0.03 0.002 to 0.06 0.09 0.06 to 0.11 -

Adherence rate of lipoprotein density
level screening

0.05 0.02 to 0.08 0.2 0.18 to 0.24 -

Adherence rate of eye examination 0.07 0.04 to 0.09 0.14 0.11 to 0.17 -

Young 2012, RM

Performance scores of eye examina-
tion

0.09 0.01 to 0.17 0.11 0.01 to 0.21 -

Performance scores of glycated
haemoglobin tests

0.04 0.01 to 0.07 0.03 0.02 to 0.04 -

Performance scores of lipoprotein den-
sity level screening

0.03 0.02 to 0.04 0.04 0.01 to 0.07 -

Performance scores of nephropathy
test

0.02 0.01 to 0.03 0.03 0.01 to 0.05 -

Table 8.   E=ect measures of included interrupted time series and repeated measures studies (change in level and
trend)  (Continued)

P4P: pay for performance
RM: repeated measures study
 
 

Review Focus Key findings

Giuffrida 1999 Focuses on “target payments” - linking pay-
ment to a specific level of activity or quality

Linking payment to physicians' target behaviours was
associated the increased immunisation rates.

Gosden 2000 Focuses on the effects of different payment
methods on the clinical behaviours of primary
care physicians

Fee-for-service resulted in a higher number of service
provision process outcomes compared with fixed pay-
ment.

Scott 2011 Includes all kinds of payment changes, but
focuses on outcomes related to quality of
health care

Linking financial incentives directly to quality of primary
care physicians had moderate positive effects.

Witter 2012 Focuses on paying-for-performance schemes
targeting different levels of healthcare
providers in low- and middle-income coun-
tries

There were mixed results on the effects of perfor-
mance-based funding on service provision and health
outcome, and the effects of paying for performance de-
pended on intervention design.

Brocklehurst 2013 Focuses on participants and outcomes relat-
ed to clinical activities undertaken by primary
care dentists

Limited included studies provided low-/very low-evi-
dence showing financial incentives within remuneration
systems may produce changes to clinical activity under-
taken by primary care dentists.

Flodgren 2011 An overview of reviews evaluating the effec-
tiveness of all kinds of payments at both the
individual and organisation level on changing

Financial incentives may be effective in changing
healthcare provider practice. The evidence has serious
methodological limitations and is also very limited in its
completeness and generalisability.

Table 9.   Published Cochrane Reviews on payment 
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healthcare provider behaviour and patient
outcomes

Table 9.   Published Cochrane Reviews on payment  (Continued)

 

 

A P P E N D I C E S

Appendix 1. Search strategies

Cochrane Database of Systematic Reviews, part of the Cochrane Library (www.cochranelibrary.com/) (searched 5 March 2019)
Database of Abstracts of Reviews of E=ects, part of the Cochrane Library (www.cochranelibrary.com/) (searched 15 July 2017)

 

ID Search

#1 MeSH descriptor: [Physician Incentive Plans] this term only

#2 MeSH descriptor: [Group Practice, Prepaid] this term only

#3 MeSH descriptor: [Reimbursement Mechanisms] this term only

#4 MeSH descriptor: [Reimbursement, Incentive] this term only

#5 MeSH descriptor: [Prospective Payment System] this term only

#6 MeSH descriptor: [Single-Payer System] this term only

#7 MeSH descriptor: [Prepaid Health Plans] this term only

#8 MeSH descriptor: [Capitation Fee] this term only

#9 MeSH descriptor: [Fees and Charges] this term only

#10 MeSH descriptor: [Fee-for-Service Plans] this term only

#11 MeSH descriptor: [Salaries and Fringe Benefits] this term only

#12 MeSH descriptor: [Remuneration] this term only

#13 MeSH descriptor: [Value-Based Purchasing] this term only

#14 {or #1-#13}

#15 (reimbursement or economic next incentive* or financial next incentive* or monetary next incen-
tive* or economic next reward* or financial next reward* or monetary next reward* or incentive
next payment* or payment next incentive* or performance next bonus* or bonus next payment*
or "bonus for practice" or target next payment* or conditional next payment* or performance pay-
ment* or "pay for procedure" or "paid for procedure" or "paying for procedure" or "pay for per-
formance" or "paid for performance" or "paying for performance" or p4p or performance next
based next payment* or "performance based subsidy" or "performance based subsidies" or "per-
formance based financing" or result* next based next financing or result* next based next funding
or result* next based next payment* or "input based financing" or "input based funding" or "output
based financing" or "output based funding" or remunerate or remuneration or capitation or "cap-
itated financing" or "fee for service" or "fee for services" or salary or salaries or salaried next con-
tract* or prepaid next plan* or prepaid next health next plan* or prepaid next healthcare next plan*
or prepaid next health next care next plan* or pre next paid next plan* or pre next paid next health
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next plan* or pre next paid next healthcare next plan* or pre next paid next health next care next
plan* or prepaid next service* or prepaid next health next service* or prepaid next healthcare next
service* or prepaid next health next care next service* or pre next paid next service* or pre next paid
next health next service* or pre next paid next healthcare next service* or pre next paid next health
next care next service* or "prepaid care" or "pre paid care" or "prepaid healthcare" or "pre paid
healthcare" or "prepaid health care" or "pre paid health care" or prospective next payment* or ret-
rospective next payment* or payment near/2 method* or payment near/2 mechanism* or payment
near/2 system*):ti,ab

#16 MeSH descriptor: [Physicians, Primary Care] this term only

#17 MeSH descriptor: [Physicians, Family] this term only

#18 MeSH descriptor: [General Practitioners] this term only

#19 MeSH descriptor: [Family Nurse Practitioners] this term only

#20 MeSH descriptor: [Nurses, Community Health] this term only

#21 MeSH descriptor: [Primary Health Care] this term only

#22 MeSH descriptor: [Ambulatory Care] this term only

#23 MeSH descriptor: [Family Practice] this term only

#24 MeSH descriptor: [Family Nursing] this term only

#25 MeSH descriptor: [General Practice] this term only

#26 MeSH descriptor: [General Practice, Dental] this term only

#27 MeSH descriptor: [Private Practice] this term only

#28 MeSH descriptor: [Group Practice] this term only

#29 MeSH descriptor: [Group Practice, Dental] this term only

#30 MeSH descriptor: [Office Visits] this term only

#31 MeSH descriptor: [Ambulatory Care Facilities] this term only

#32 MeSH descriptor: [Community Health Centers] this term only

#33 MeSH descriptor: [Community Mental Health Centers] this term only

#34 MeSH descriptor: [Outpatient Clinics, Hospital] this term only

#35 MeSH descriptor: [Community Health Services] this term only

#36 MeSH descriptor: [Community Health Nursing] this term only

#37 MeSH descriptor: [Community Mental Health Services] this term only

#38 MeSH descriptor: [Community Pharmacy Services] this term only

#39 MeSH descriptor: [Dental Health Services] this term only
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#40 MeSH descriptor: [Quality of Health Care] this term only

#41 MeSH descriptor: [Quality Improvement] this term only

#42 MeSH descriptor: [Quality Assurance, Health Care] this term only

#43 MeSH descriptor: [Quality Indicators, Health Care] this term only

#44 MeSH descriptor: [Health Services] this term only

#45 MeSH descriptor: [Health Services Administration] this term only

#46 MeSH descriptor: [Practice Patterns, Physicians'] this term only

#47 MeSH descriptor: [Practice Patterns, Nurses'] this term only

#48 MeSH descriptor: [Practice Patterns, Dentists'] this term only

#49 (family next physician* or family next practitioner* or family next clinician* or family next doctor*
or general next practitioner* or community next physician* or community next pharmac* or den-
tist* or pharmacist* or family next practice* or general next practice* or private next practice* or
group next practice* or "dental practice" or "primary care" or "primary healthcare" or "primary
health care" or "ambulatory care" or ambulatory next patient* or outpatient* or community next
service* or "community care" or "community healthcare" or "community health care" or "ambu-
latory facility" or "ambulatory care facility" or "ambulatory facilities" or "ambulatory care facili-
ties" or ambulatory next clinic* or community next clinic* or community next health* next clinic*
or community next health next care next clinic* or community next health* next center* or commu-
nity next health next care next center* or community next health* next centre* or community next
health next care next centre? or dental next clinic* or health* next service* or health next care next
service* or dental next service* or pharmacy next service* or quality next improvement* or "quality
of care" or "quality of health care" or "health care quality"):ti,ab

#50 {or #16-#49}

#51 #15 and #50

#52 #14 or #51

  (Continued)

 
Cochrane Central Register of Controlled Trials (CENTRAL) Issue 3 2019, Cochrane Library (searched 5 March 2019)

 

ID Search Hits

#1 MeSH descriptor: [Physician Incentive Plans] this term only 14

#2 MeSH descriptor: [Group Practice, Prepaid] this term only 9

#3 MeSH descriptor: [Reimbursement Mechanisms] this term only 47

#4 MeSH descriptor: [Reimbursement, Incentive] this term only 73

#5 MeSH descriptor: [Prospective Payment System] this term only 2

#6 MeSH descriptor: [Single-Payer System] this term only 2
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#7 MeSH descriptor: [Prepaid Health Plans] this term only 6

#8 MeSH descriptor: [Capitation Fee] this term only 32

#9 MeSH descriptor: [Fees and Charges] this term only 55

#10 MeSH descriptor: [Fee-for-Service Plans] this term only 36

#11 MeSH descriptor: [Salaries and Fringe Benefits] this term only 45

#12 MeSH descriptor: [Remuneration] this term only 10

#13 MeSH descriptor: [Value-Based Purchasing] this term only 1

#14 {or #1-#13} 285

#15 (reimbursement or economic next incentive* or financial next incentive* or
monetary next incentive* or economic next reward* or financial next reward*
or monetary next reward* or incentive next payment* or payment next incen-
tive* or performance next bonus* or bonus next payment* or "bonus for prac-
tice" or target next payment* or conditional next payment* or performance
payment* or "pay for procedure" or "paid for procedure" or "paying for proce-
dure" or "pay for performance" or "paid for performance" or "paying for per-
formance" or p4p or performance next based next payment* or "performance
based subsidy" or "performance based subsidies" or "performance based fi-
nancing" or result* next based next financing or result* next based next fund-
ing or result* next based next payment* or "input based financing" or "input
based funding" or "output based financing" or "output based funding" or re-
munerate or remuneration or capitation or "capitated financing" or "fee for
service" or "fee for services" or salary or salaries or salaried next contract* or
prepaid next plan* or prepaid next health next plan* or prepaid next health-
care next plan* or prepaid next health next care next plan* or pre next paid
next plan* or pre next paid next health next plan* or pre next paid next health-
care next plan* or pre next paid next health next care next plan* or prepaid
next service* or prepaid next health next service* or prepaid next healthcare
next service* or prepaid next health next care next service* or pre next paid
next service* or pre next paid next health next service* or pre next paid next
healthcare next service* or pre next paid next health next care next service* or
"prepaid care" or "pre paid care" or "prepaid healthcare" or "pre paid health-
care" or "prepaid health care" or "pre paid health care" or prospective next
payment* or retrospective next payment* or payment near/2 method* or pay-
ment near/2 mechanism* or payment near/2 system*):ti,ab

2344

#16 MeSH descriptor: [Physicians, Primary Care] this term only 140

#17 MeSH descriptor: [Physicians, Family] this term only 443

#18 MeSH descriptor: [General Practitioners] this term only 230

#19 MeSH descriptor: [Family Nurse Practitioners] this term only 1

#20 MeSH descriptor: [Nurses, Community Health] this term only 12

#21 MeSH descriptor: [Primary Health Care] this term only 3719

#22 MeSH descriptor: [Ambulatory Care] this term only 3079

#23 MeSH descriptor: [Family Practice] this term only 1963
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#24 MeSH descriptor: [Family Nursing] this term only 35

#25 MeSH descriptor: [General Practice] this term only 422

#26 MeSH descriptor: [General Practice, Dental] this term only 52

#27 MeSH descriptor: [Private Practice] this term only 70

#28 MeSH descriptor: [Group Practice] this term only 35

#29 MeSH descriptor: [Group Practice, Dental] this term only 0

#30 MeSH descriptor: [Office Visits] this term only 430

#31 MeSH descriptor: [Ambulatory Care Facilities] this term only 432

#32 MeSH descriptor: [Community Health Centers] this term only 193

#33 MeSH descriptor: [Community Mental Health Centers] this term only 109

#34 MeSH descriptor: [Outpatient Clinics, Hospital] this term only 572

#35 MeSH descriptor: [Community Health Services] this term only 934

#36 MeSH descriptor: [Community Health Nursing] this term only 333

#37 MeSH descriptor: [Community Mental Health Services] this term only 680

#38 MeSH descriptor: [Community Pharmacy Services] this term only 236

#39 MeSH descriptor: [Dental Health Services] this term only 24

#40 MeSH descriptor: [Quality of Health Care] this term only 798

#41 MeSH descriptor: [Quality Improvement] this term only 564

#42 MeSH descriptor: [Quality Assurance, Health Care] this term only 612

#43 MeSH descriptor: [Quality Indicators, Health Care] this term only 205

#44 MeSH descriptor: [Health Services] this term only 427

#45 MeSH descriptor: [Health Services Administration] this term only 6

#46 MeSH descriptor: [Practice Patterns, Physicians'] this term only 1164

#47 MeSH descriptor: [Practice Patterns, Nurses'] this term only 133

#48 MeSH descriptor: [Practice Patterns, Dentists'] this term only 21

#49 (family next physician* or family next practitioner* or family next clinician*
or family next doctor* or general next practitioner* or community next physi-
cian* or community next pharmac* or dentist* or pharmacist* or family next
practice* or general next practice* or private next practice* or group next prac-
tice* or "dental practice" or "primary care" or "primary healthcare" or "pri-
mary health care" or "ambulatory care" or ambulatory next patient* or outpa-
tient* or community next service* or "community care" or "community health-

60135
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care" or "community health care" or "ambulatory facility" or "ambulatory care
facility" or "ambulatory facilities" or "ambulatory care facilities" or ambulato-
ry next clinic* or community next clinic* or community next health* next clin-
ic* or community next health next care next clinic* or community next health*
next center* or community next health next care next center* or community
next health* next centre* or community next health next care next centre? or
dental next clinic* or health* next service* or health next care next service* or
dental next service* or pharmacy next service* or quality next improvement*
or "quality of care" or "quality of health care" or "health care quality"):ti,ab

#50 {or #16-#49} 64834

#51 #15 and #50 767

#52 #14 or #51 in Trials 894

  (Continued)

 
MEDLINE and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily 1946 to March 04, 2019, Ovid (searched 5
March 2019)

 

# Searches Results

1 Physician Incentive Plans/ec [Economics] 590

2 Group Practice, Prepaid/ 551

3 or/1-2 [PAYMENT & PRACTITIONERS/PRACTICE mixed] 1138

4 Physician Incentive Plans/ or Reimbursement Mechanisms/ or Reimbursement
Incentive/ or Prospective Payment System/ or Single-Payer System/ or Pre-
paid Health Plans/ or Capitation Fee/ or "Fees and Charges"/ or Fee-for-Service
Plans/ or "Salaries and Fringe Benefits"/ or Remuneration/ or Value-Based Pur-
chasing/

52017

5 (reimbursement or economic incentive? or financial incentive? or monetary
incentive? or economic reward? or financial reward? or monetary reward? or
incentive payment? or payment incentive? or performance bonus* or bonus
payment? or bonus for practice or target payment? or conditional payment?
or performance payment? or pay for procedure or paid for procedure or pay-
ing for procedure or pay for performance or paid for performance or paying for
performance or p4p or performance based payment? or performance based
subsidy or performance based subsidies or performance based financing or
result? based financing or result? based funding or result? based payment?
or input based financing or input based funding or output based financing or
output based funding or remunerate or remuneration or capitation or capi-
tated financing or fee for service? or salary or salaries or salaried contract? or
prepaid plan? or prepaid health plan? or prepaid healthcare plan? or prepaid
health care plan? or pre paid plan? or pre paid health plan? or pre paid health-
care plan? or pre paid health care plan? or prepaid service? or prepaid health
service? or prepaid healthcare service? or prepaid health care service? or pre
paid service? or pre paid health service? or pre paid healthcare service? or pre
paid health care service? or prepaid care or pre paid care or prepaid health-
care or pre paid healthcare or prepaid health care or pre paid health care or
prospective payment? or retrospective payment? or (payment adj2 method?)
or (payment adj2 mechanism?) or (payment adj2 system?)).ti,ab,kf.

48165
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6 or/4-5 [PAYMENT METHODS] 85413

7 Physicians, Primary Care/ 2845

8 Physicians, Family/ 15945

9 General Practitioners/ 6711

10 Family Nurse Practitioners/ 37

11 Nurses, Community Health/ 715

12 or/7-11 [OUTPATIENT HEALTH PROFESSIONALS] 26063

13 Primary Health Care/ 70902

14 Ambulatory Care/ 41074

15 Family Practice/ 64286

16 Family Nursing/ 1372

17 General Practice/ 12042

18 General Practice, Dental/ 4725

19 Private Practice/ 8072

20 Group Practice/ 7800

21 Group Practice, Dental/ 612

22 Office Visits/ 6560

23 or/13-22 [OUTPATIENT CARE / PRACTICE] 200140

24 Ambulatory Care Facilities/ 17510

25 Community Health Centers/ 6788

26 Community Mental Health Centers/ 2871

27 Outpatient Clinics, Hospital/ 15358

28 or/24-27 [OUTPATIENT FACILITIES] 41997

29 Community Health Services/ 30386

30 Community Health Nursing/ 19219

31 Community Mental Health Services/ 18014

32 Community Pharmacy Services/ 4126

33 Dental Health Services/ 3990
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34 or/29-33 [OUTPATIENT SERVICES] 73883

35 Quality of Health Care/ 68748

36 Quality Improvement/ 19322

37 Quality Assurance, Health Care/ 54666

38 Quality Indicators, Health Care/ 14391

39 or/35-38 [QUALITY] 147946

40 Health Services/ 24233

41 Health Services Administration/ 4378

42 or/40-41 [HEALTH SERVISES] 27801

43 Practice Patterns, Physicians'/ 54398

44 Practice Patterns, Nurses'/ 2305

45 Practice Patterns, Dentists'/ 2182

46 or/43-45 [PRACTICE PATTERNS] 58613

47 (family physician? or family practitioner? or family clinician? or family doctor?
or general practitioner? or community physician? or family practice? or fam-
ily nursing or community health nursing or general practice? or private prac-
tice? or group practice? or dental practice? or primary care or primary health-
care or primary health care or ambulatory care or ambulatory patient? or out-
patient? or community service? or community care or community healthcare
or community health care or ambulatory facility or ambulatory care facility
or ambulatory facilities or ambulatory care facilities or ambulatory clinic? or
community clinic? or community health* clinic? or community health care clin-
ic? or community health* center? or community health care center? or com-
munity health* centre? or community health care centre? or dental clinic? or
dental service? or pharmac* service? or community pharmac* or quality im-
provement? or quality of care or quality of health care or health care quality or
health* service? or health care service?).ti,ab,kf.

573686

48 12 or 23 or 28 or 34 or 39 or 42 or 46 or 47 [MeSH: OUTPATIENT PROFESSION-
ALS / CARE / PRACTICE / FACILITIES / SERVICES / QUALITY / HEALTH SERVICES /
PRACTICE PATTERNS OR text words]

874687

49 6 and 48 25684

50 3 or 49 26308

51 randomized controlled trial.pt. 476954

52 controlled clinical trial.pt. 92938

53 multicenter study.pt. 245956

54 pragmatic clinical trial.pt. 981
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55 non-randomized controlled trials as topic/ 457

56 interrupted time series analysis/ 539

57 controlled before-after studies/ 374

58 (randomis* or randomiz* or randomly).ti,ab. 815615

59 groups.ab. 1886058

60 (trial or multicenter or multi center or multicentre or multi centre).ti. 230785

61 (intervention? or effect? or impact? or controlled or control group? or (be-
fore adj5 after) or (pre adj5 post) or ((pretest or pre test) and (posttest or post
test)) or quasiexperiment* or quasi experiment* or pseudo experiment* or
pseudoexperiment* or evaluat* or time series or time point? or repeated mea-
sur*).ti,ab.

8846181

62 or/51-61 9867943

63 exp Animals/ 22127115

64 Humans/ 17574668

65 63 not (63 and 64) 4552447

66 (review or meta analysis or news or comment or editorial).pt. or cochrane
database of systematic reviews.jn. or comment on.cm. or systematic review.ti.
or literature review.ti.

3804659

67 62 not (65 or 66) 6926753

68 50 and 67 9399

  (Continued)

 
Embase 1974 to 2019 March 04, Ovid (searched 5 March 2019)

 

# Searches Results

1 medical fee/ 13185

2 capitation fee/ 3746

3 prospective payment/ 8259

4 reimbursement/ 52616

5 fee for service/ 5851

6 (capitation or reimbursement or fee for service? or prospective payment? or
retrospective payment? or target payment? or pay* for performance or p4p
or performance payment? or performance based pay* or performance based
financing or financial incentive? or economic incentive? or monetary incen-
tive? or prepaid health* plan? or pre paid health* plan? or prepaied health care

86582
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plan? or pre paied health care plan? or (payment? adj2 method?) or (payment?
adj2 mechanism?) or (payment? adj2 system?)).ti,ab,od,ct,kw.

7 or/1-6 [PAYMENT METHIODS] 97015

8 ambulatory care/ 33832

9 primary health care/ 60691

10 primary medical care/ 94258

11 outpatient care/ 32813

12 outpatient department/ 56842

13 general practitioner/ 89987

14 general practice/ 74378

15 community care/ 51541

16 (family physician? or family practitioner? or family clinician? or family doctor?
or general practitioner? or community physician? or family practice? or gen-
eral practice? or primary care or primary healthcare or primary health care or
ambulatory care or ambulatory patient? or outpatient? or (community adj3
service?) or (community adj3 care) or ambulatory facility or ambulatory care
facility or ambulatory facilities or ambulatory care facilities or ambulatory clin-
ic? or (community adj3 clinic?) or (community adj3 center?) or (community
adj3 centre?) or dental clinic? or dental service? or pharmac* service? or com-
munity pharmac*).ti,ab,od,ct,kw.

674465

17 or/8-16 [OUTPATIENT] 753505

18 7 and 17 17829

19 (performance based financing or (pay* and performance) or target payment?
or financial incentive? or incentive payment? or capitation or capitated financ-
ing or capitated payment? or reimbursement or remuneration system? or fee
for service? or (pay* and behaviour) or (pay* and behavior)).ti. [TERMS TAKEN
FROM TITLES OF INCLUDED STUDIES]

10822

20 18 or 19 26880

21 Randomized Controlled Trial/ 534657

22 Quasi Experimental Study/ 5333

23 Pretest Posttest Control Group Design/ 367

24 Time Series Analysis/ 22359

25 (randomis* or randomiz* or randomly or controlled or control group? or (be-
fore adj5 after) or (pre adj5 post) or ((pretest or pre test) and (posttest or post
test)) or quasiexperiment* or quasi experiment* or evaluat* or time series or
time point? or repeated measur* or groups).ti,ab.

7648001

26 (trial or intervention? or effect? or impact?).ti. 2454297
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27 or/21-26 9085911

28 exp animals/ or exp invertebrate/ or animal experiment/ or animal model/ or
animal tissue/ or animal cell/ or nonhuman/

25442079

29 human/ or normal human/ or human cell/ 19376288

30 28 not (28 and 29) 6119288

31 (systematic review or literature review).ti. 150895

32 "cochrane database of systematic reviews".jn. 13058

33 27 not (30 or 31 or 32) 7133848

34 20 and 33 8335

35 ("Health Policy, Economics and Management" or "Public Health, Social Medi-
cine and Epidemiology").ec.

2719999

36 34 and 35 4112

37 limit 36 to embase 4100

  (Continued)

 
Web of Science, Conference Proceedings Citation Index-Science, 1990 to present (ISI Web of Knowledge) (searched 5 March 2019)

#1 TS= (wage OR wages OR salary OR salaries OR salaried OR “fringe benefit” OR “fringe benefits” OR capitation OR “fee for service”
OR “fee for services” OR fee-for-service OR “prospective payment system” OR “retrospective payment system” OR “single payer” OR
“reimbursement mechanisms” OR “reimbursement mechanism” OR “incentive reimbursements” OR “incentive reimbursement” OR “pay
for performance” OR p4p OR “physician incentive plans” OR “physician incentive plan” OR “employee incentive plans” OR “employee
incentive plan” OR remuneration OR remunerations OR “mixed payment systems”)

#2 TS= (“outpatient clinics” OR “outpatient clinic” OR “urgent care centers” OR “urgent care center” OR “urgent care clinics” OR “urgent
care clinic” OR “family planning centers” OR “family planning center” OR “ambulatory health centers” OR “ambulatory health center” OR
“Abortion centers” OR “abortion center” OR “Abortion clinics” OR “abortion clinic” OR “Hospital outpatient clinics” OR “hospital outpatient
clinic” OR “community health center” OR “community health centers” OR “dental clinic” OR “dental clinics” OR “substance abuse treatment
centers” OR “Substance abuse treatment center” OR “community mental health centers” OR “community mental health center” OR “child
guidance clinics” OR “child guidance clinic” OR “maternal-child health centers” OR “maternal-child health center” OR “pain clinics” OR
“pain clinic” OR surgicenters OR surgicenter)

#3 TS= (“health professionals” OR “health professional” OR “health care providers” OR “health care provider” OR “health care providers” OR
“health care provider” OR “paramedical personnel” OR “allied Health personnel” OR physicians OR “health workers” OR “health worker”
OR “general practitioner” OR “general practitioners” OR nurse OR nurses OR “emergency medical technicians” OR “emergency medical
technician” OR “operating room technicians” OR “operating room technician” OR Pharmacists aides OR “physical therapist assistants” OR
“physical therapist assistant” OR “physical therapist assistants” OR “dental staD” OR dentist OR dentists OR pharmacists OR pharmacist
OR “medical staD” OR “medical staDs” OR caregivers OR caregiver)

#4 #2 AND #3

#5 #1 AND #4

#6 (letter[PT] OR news item[PT] OR editorial material[PT] OR REVIEW[PT] OR MEETING ABSTRACT[PT] OR CORRECTION OR BOOK
CHAPTER[PT])

#7 #5 NOT #6

International Clinical Trials Registry Platform (ICTRP) (www.who.int/ictrp/en) (searched 27 June 2019)

Advanced search:
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4 individual strategies searched In Title OR Intervention, with Recruitment status: All

1. payment method OR payment methods OR reimbursement method OR reimbursement methods OR incentive plan OR incentive plans
OR remuneration system OR remuneration systems

2. economic incentive OR economic incentives OR financial incentive OR financial incentives OR monetary incentive OR monetary
incentives OR reimbursement incentive OR reimbursement incentives

3. pay for performance OR paying for performance OR p4p OR performance based payment OR performance based payments

4. capitation OR capitated financing OR fee for service OR fee for services OR prepaid health plan OR prepaid health plans OR pre-paid
health plan OR pre-paid health plans

ClinicalTrials.gov (www.clinicaltrials.gov) (searched 27 June 2019)

Advanced Search – Other terms – Study type: Interventional studies

1. "payment method" OR "payment methods" OR "reimbursement method" OR "reimbursement methods" OR "incentive plan" OR
"incentive plans" OR "remuneration system" OR "remuneration systems"

2. ("economic incentive" OR "economic incentives" OR "financial incentive" OR "financial incentives") AND ("primary care" OR "primary
health care" OR "primary healthcare" OR ambulatory OR outpatient OR outpatients)

3. ("monetary incentive" OR "monetary incentives" OR "reimbursement incentive" OR "reimbursement incentives") AND ("primary care"
OR "primary health care" OR "primary healthcare" OR ambulatory OR outpatient OR outpatients)

4. "pay for performance" OR "paying for performance" OR p4p OR "performance based payment" OR "performance based payments"

5. "capitation" OR "capitated financing" OR "fee for service" OR "fee for services" OR "prepaid health plan" OR "prepaid health plans" OR
"pre-paid health plan" OR "pre-paid health plans"

Dissertations and Theses Database, 1861 to present, ProQuest (searched 10 December 2018)

#1 Search ti(wage OR wages OR salary OR salaries OR salaried OR "fringe benefit" OR "fringe benefits" OR capitation OR "fee for service"
OR "fee for services" OR fee-for-service OR "prospective payment system" OR "retrospective payment system" OR "single payer" OR
"reimbursement mechanisms" OR "reimbursement mechanism" OR "incentive reimbursements" OR "incentive reimbursement" OR "pay
for performance" OR p4p OR "physician incentive plans" OR "physician incentive plan" OR "employee incentive plans" OR "employee
incentive plan" OR remuneration OR remunerations OR " mixed payment systems") OR ab(wage OR wages OR salary OR salaries OR salaried
OR "fringe benefit" OR "fringe benefits" OR capitation OR "fee for service" OR "fee for services" OR fee-for-service OR "prospective payment
system" OR "retrospective payment system" OR "single payer" OR "reimbursement mechanisms" OR "reimbursement mechanism"
OR "incentive reimbursements" OR "incentive reimbursement" OR "pay for performance" OR p4p OR "physician incentive plans" OR
"physician incentive plan" OR "employee incentive plans" OR "employee incentive plan" OR remuneration OR remunerations OR " mixed
payment systems")

#2 ti("outpatient clinics" OR "outpatient clinic" "urgent care centers" OR "urgent care center" OR "urgent care clinics" OR "urgent care
clinic" OR "family planning centers" OR "family planning center" OR "ambulatory health centers" OR "ambulatory health center" OR
"abortion centers" OR "abortion center" OR "abortion clinics" OR "abortion clinic" OR" hospital outpatient clinics" OR "hospital outpatient
clinic" OR" community health center" OR "community health centers" OR "dental clinic" OR "dental clinics" OR "substance abuse treatment
centers" OR "substance abuse treatment center" OR "community mental health centers" OR "community mental health center" OR "child
guidance clinics" OR "child guidance clinic" OR "maternal-child health centers" OR "maternal-child health center" OR "pain clinics" OR
"pain clinic" OR surgicenters OR surgicenter) OR ab("outpatient clinics" OR "outpatient clinic" "urgent care centers" OR "urgent care
center" OR "urgent care clinics" OR "urgent care clinic" OR "family planning centers" OR "family planning center" OR "ambulatory health
centers" OR "ambulatory health center" OR "abortion centers" OR "abortion center" OR "abortion clinics" OR "abortion clinic" OR" hospital
outpatient clinics" OR "hospital outpatient clinic" OR" community health center" OR "community health centers" OR "dental clinic" OR
"dental clinics" OR "substance abuse treatment centers" OR "substance abuse treatment center" OR "community mental health centers"
OR "community mental health center" OR "child guidance clinics" OR "child guidance clinic" OR "maternal-child health centers" OR
"maternal-child health center" OR "pain clinics" OR "pain clinic" OR surgicenters OR surgicenter)

#3 ti("health professionals" OR "health professional" OR" health care providers" OR "health care provider" OR "healthcare providers"
OR "healthcare provider" OR" paramedical personnel" OR "allied health personnel" OR physicians OR "health workers" OR "health
worker" OR "general practitioner" OR "general practitioners" OR nurse OR nurses OR "emergency medical technicians" OR "emergency
medical technician" OR "operating room technicians" OR "operating room technician" OR "pharmacists aides" OR "physical therapist
assistant" OR "physical therapist assistants" OR dentist OR dentists OR pharmacists OR pharmacist OR "medical staD" OR "medical
staDs" OR caregivers OR caregiver) OR ab("health professionals" OR "health professional" OR" health care providers" OR "health care
provider" OR "healthcare providers" OR "healthcare provider" OR" paramedical personnel" OR "allied health personnel" OR physicians
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OR "health workers" OR "health worker" OR "general practitioner" OR "general practitioners" OR nurse OR nurses OR "emergency medical
technicians" OR "emergency medical technician" OR "operating room technicians" OR "operating room technician" OR "pharmacists
aides" OR "physical therapist assistant" OR "physical therapist assistants" OR dentist OR dentists OR pharmacists OR pharmacist OR
"medical staD" OR "medical staDs" OR caregivers OR caregiver)

#4 #2 AND #3

#5 #1 AND #4

EconLit, 1969 to present, ProQuest (searched 10 December 2018)

((ti(payment OR payout OR disbursement) AND ti(method* OR system* OR scheme*)) OR (AB(payment OR payout OR disbursement)
NEAR/4 AB(method* OR system* OR scheme*)) OR (ti(pay*) AND ti(advance OR prospect* OR retrospect*)) OR (AB(pay*) NEAR/4 AB(advance
OR prospect* OR retrospect*)) OR (ti(fixed) AND ti(pay* OR amount* OR fee OR fees OR fund*)) OR (AB(fixed) NEAR/4 AB(pay* OR amount*
OR fee OR fees OR fund*)) OR (ti("global budget" OR "global budgets" OR "global payment" OR "global payments" OR "line-item budget"
OR "line-item budgets" OR "budget payment" OR "budget payments") OR ab("global budget" OR "global budgets" OR "global payment"
OR "global payments" OR "line-item budget" OR "line-item budgets" OR "budget payment" OR "budget payments")) OR (ti(capitation
OR capitated) OR ab(capitation OR capitated)) OR (ti("fee for service" OR "fee for services" OR "pay for performance" OR p4p OR "target
pay" OR "target payment" OR "target payments") OR ab("fee for service" OR "fee for services" OR "pay for performance" OR p4p OR
"target pay" OR "target payment" OR "target payments")) OR (ti(result* OR performance OR output OR out-put) AND ti(pay* OR financing))
OR (AB(result* OR performance OR output OR out-put) NEAR/4 AB(pay* OR financing)) OR (ti(payment* OR monetary OR economic
OR financial OR reimbursement) AND ti(incentive*)) OR (AB(payment* OR monetary OR economic OR financial OR reimbursement)
NEAR/4 AB(incentive*)) OR (ti("single payer") AND ti(system* OR plan*)) OR (AB("single payer") NEAR/4 AB(system* OR plan*)) OR
(ti(reimbursement OR "case based" OR case-based) AND ti(mechanism* OR pay*)) OR (AB(reimbursement OR "case based" OR case-
based) NEAR/4 AB(mechanism* OR pay*)) OR (ti(remuneration OR remunerate OR remunerates OR remunerating OR prepay* OR "pre-
payment" OR prepaid) OR ab(remuneration OR remunerate OR remunerates OR remunerating OR prepay* OR "pre-payment" OR prepaid))
OR (ti(combined OR mixed OR bundle*) AND ti(pay* OR funding*)) OR (AB(combined OR mixed OR bundle*) NEAR/4 AB(pay* OR funding*))
OR (ti(salary OR salaries OR salaried OR wage OR wages OR "fringe benefit" OR "fringe benefits") OR ab(salary OR salaries OR salaried
OR wage OR wages OR "fringe benefit" OR "fringe benefits"))) AND (((ti("ambulatory care" OR "ambulatory health care" OR "ambulatory
healthcare") OR ab("ambulatory care" OR "ambulatory health care" OR "ambulatory healthcare")) OR (ti("primary care" OR "primary
health care" OR "primary healthcare") OR ab("primary care" OR "primary health care" OR "primary healthcare")) OR (ti("public health"
OR "public healthcare") OR ab("public health" OR "public healthcare")) OR (ti("child health" OR "maternal health" OR "mental health"
OR "family planning" OR abortion OR preventive OR dental OR "free standing") AND ti(service* OR facility OR facilities OR clinic* OR
center* OR centre*)) OR (ab("child health" OR "maternal health" OR "mental health" OR "family planning" OR abortion OR preventive OR
dental OR "free standing") NEAR ab(service* OR facility OR facilities OR clinic* OR center* OR centre*)) OR (ti(community) AND ti(health OR
"health care" OR healthcare)) OR (ab(community) NEAR ab(health OR "health care" OR healthcare)) OR (ti(outpatient or outpatients) OR
ab(outpatient or outpatients)) OR (ti("general practice" OR "general practices" OR "family practice" OR "family practices") OR ab("general
practice" OR "general practices" OR "family practice" OR "family practices"))) AND ((ti("general practitioner" OR "general practitioners"
OR "family practitioner" OR "family practitioners") OR ab("general practitioner" OR "general practitioners" OR "family practitioner" OR
"family practitioners")) OR (ti("family planning" OR preventive OR dental) AND ti(service* OR facility OR facilities OR clinic* OR center* OR
centre*)) OR (ab("family planning" OR preventive OR dental) NEAR ab(service* OR facility OR facilities OR clinic* OR center* OR centre*)) OR
(ti("medical staD" OR physician OR physicians OR "family planning personnel" OR "family planning worker" OR "family planning workers"
OR "doctor" OR "doctors" OR nurse OR nurses OR "nursing staD" OR "dental staD" OR dentist*) OR ab("medical staD" OR physician OR
physicians OR "family planning personnel" OR "family planning worker" OR "family planning workers" OR "doctor" OR "doctors" OR nurse
OR nurses OR "nursing staD" OR "dental staD" OR dentist*)) OR (ti(health OR healthcare OR "health care") AND ti(provider* OR worker* OR
professional*)) OR (ab(health OR healthcare OR "health care") NEAR ab(provider* OR worker* OR professional*))))

Chinese Medicine Premier (Wanfang Data), 1988 to present (searched 10 December 2018)

(主题=⽀付⽅式+⽀付制度+⽀付体系+⽀付⽅法+预付+后付+总额预算+总额预付+条⽬预算+按⼈头+按项⽬⽀付+绩效⽀付+病种⽀付+病历⽀付+酬劳+补偿+绩效⼯资+⼯资制) AND (主题=门诊+公共卫⽣+妇幼+孕产妇+计划⽣育+⼝腔+⽛科+精神卫⽣+基层+初级卫⽣保健+初级卫⽣服务+社区+全科+家庭医⽣+家庭医师+家庭医疗+医⽣+医师+护⼠+⽛医+卫⽣⼯作者+医疗⼯作⼈员+医疗⼯作者)
China National Knowledge Infrastructure (CHKD-CNKI), (1915 to present (searched 10 December 2018)

1: (主题=⽀付⽅式+⽀付制度+⽀付体系+⽀付⽅法+预付+后付+预算+按⼈头+按项⽬+绩效⽀付+病种⽀付+病历⽀付+酬劳+补偿+绩效⼯资+⼯资制) AND (主题=门诊+公共卫⽣+妇幼+⼉童+孕妇+产妇+孕产妇+计划⽣育+⼝腔+⽛科+精神卫⽣+基层+初级卫⽣保健+初级卫⽣服务+社区+全科+家庭医⽣+家庭医师+家庭医疗+预防+医⽣+医师+护⼠+⽛医+卫⽣⼯作⼈员+卫⽣⼯作者+医疗⼯作⼈员+医疗⼯作者)AND (主题=评价+⼲预)
2: (主题=⽀付⽅式+⽀付制度+⽀付体系+⽀付⽅法+预付+后付+预算+按⼈头+按项⽬+绩效⽀付+病种⽀付+病历⽀付+酬劳+补偿+绩效⼯资+⼯资制) AND (主题=门诊+公共卫⽣+妇幼+⼉童+孕妇+产妇+孕产妇+计划⽣育+⼝腔+⽛科+精神卫⽣+基层+初级卫⽣保健+初级卫⽣服务+社区+全科+家庭医⽣+家庭医师+家庭医疗+预防+医⽣+医师+护⼠+⽛医+卫⽣⼯作⼈员+卫⽣⼯作者+医疗⼯作⼈员+医疗⼯作者) AND (主题=试验+准试验)
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3: (主题=⽀付⽅式+⽀付制度+⽀付体系+⽀付⽅法+预付+后付+预算+按⼈头+按项⽬+绩效⽀付+病种⽀付+病历⽀付+酬劳+补偿+绩效⼯资+⼯资制) AND (主题=门诊+公共卫⽣+妇幼+⼉童+孕妇+产妇+孕产妇+计划⽣育+⼝腔+⽛科+精神卫⽣+基层+初级卫⽣保健+初级卫⽣服务+社区+全科+家庭医⽣+家庭医师+家庭医疗+预防+医⽣+医师+护⼠+⽛医+卫⽣⼯作⼈员+卫⽣⼯作者+医疗⼯作⼈员+医疗⼯作者) AND (主题=对照+时间序列)
4: 1 OR 2 OR 3

OpenGrey (www.opengrey.eu/) (searched 10 December 2018)

("payment method" OR "payment methods" OR"payment system" OR "payment mechanism" OR capitation OR "fee for service" OR "fee
for services" OR "fee-for-service" OR "fee-for-services" OR "pay for performance" OR p4p OR "pay-for-performance" OR "performance-
related pay" OR "performance-related payment" OR "payment for performance" OR "performance based payment" OR "performance-
based payment" OR salary) AND ((ambulatory OR primary OR public OR child OR maternal OR mental OR preventive OR "community
health" OR dental OR clinics OR outpatient OR outpatients) AND (physician OR physicians OR doctor OR doctors OR nurse OR nurses OR
dentists OR dentist))

WHO website (https://www.who.int/) (searched 17 November 2018)

wage OR wages OR salary OR salaries OR salaried OR "fringe benefit" OR "fringe benefits" OR "global budget" OR "global budgets"
OR "line item budgets" OR "line-item budgets" OR capitation OR "fee for service" OR "fee for services" OR fee-for-service OR "case-
based reimbursement" OR "prospective payment system" OR "retrospective payment system" OR "single payer" OR "reimbursement
mechanisms" OR "reimbursement mechanism" OR "incentive reimbursements" OR "incentive reimbursement" OR "pay for performance"
OR p4p OR "physician incentive plans" OR "physician incentive plan" OR "employee incentive plans" OR "employee incentive plan" OR
remuneration OR remunerations OR "mixed payment systems"

World Bank website (www.worldbank.org/) (searched 17 November 2018)

wage OR wages OR salary OR salaries OR salaried OR "fringe benefit" OR "fringe benefits" OR "global budget" OR "global budgets"
OR "line item budgets" OR "line-item budgets" OR capitation OR "fee for service" OR "fee for services" OR fee-for-service OR "case-
based reimbursement" OR "prospective payment system" OR "retrospective payment system" OR "single payer" OR "reimbursement
mechanisms" OR "reimbursement mechanism" OR "incentive reimbursements" OR "incentive reimbursement" OR "pay for performance"
OR p4p OR "physician incentive plans" OR "physician incentive plan" OR "employee incentive plans" OR "employee incentive plan" OR
remuneration OR remunerations OR "mixed payment systems"

IDEAS (Research Papers in Economics) 1927 to present (searched 30 December 2017)

("payment method" | "payment methods" |"payment system" | "payment mechanism" |"global budget" | "line-item budget" |
capitation | "fee for service" | "fee for services" | "fee-for-service" | "fee-for-services" | "pay for performance" | p4p | "pay-for-
performance" | "performance-related pay" | "performance-related payment" | "payment for performance" | "performance based payment"
| "performance-based payment" | salary) + (ambulatory | primary | public | child | maternal | mental | preventive | "community health" |
dental | clinics | outpatient | outpatients | physician | physicians | doctor | doctors | nurse | nurses | dentists | dentist)

POPLINE (Population Information Online) 1970 to present, K4Health (searched 30 December 2017

(wage OR wages OR salary OR salaries OR salaried OR "fringe benefit" OR "fringe benefits" OR "global budget" OR "global budgets"
OR "line item budgets" OR "line-item budgets" OR capitation OR "fee for service" OR "fee for services" OR fee-for-service OR "case-
based reimbursement" OR "prospective payment system" OR "retrospective payment system" OR "single payer" OR "reimbursement
mechanisms" OR "reimbursement mechanism" OR "incentive reimbursements" OR "incentive reimbursement" OR "pay for performance"
OR p4p OR "physician incentive plans" OR "physician incentive plan" OR "employee incentive plans" OR "employee incentive plan" OR
remuneration OR remunerations OR " mixed payment systems") AND (("outpatient clinics" OR "outpatient clinic" "urgent care centers" OR
"urgent care center" "urgent care clinics" OR "urgent care clinic" OR "family planning centers" OR "family planning center" OR "ambulatory
health centers" OR "ambulatory health center" OR "abortion centers" OR "abortion center" OR "abortion clinics" OR "abortion clinic"
OR" hospital outpatient clinics" OR "hospital outpatient clinic" OR" community health center" OR "community health centers" OR "dental
clinic" OR "dental clinics" OR "substance abuse treatment centers" OR "substance abuse treatment center" OR "community mental
health centers" OR "community mental health center" OR "child guidance clinics" OR "child guidance clinic" OR "maternal-child health
centers" OR "maternal-child health center" OR "pain clinics" OR "pain clinic" OR surgicenters OR surgicenter)OR ("health professionals"
OR "health professional" OR" health care providers" OR "health care provider" OR "healthcare providers" OR "healthcare provider" OR"
paramedical personnel" OR "allied health personnel" OR physicians OR "health workers" OR "health worker" OR "general practitioner" OR
"general practitioners" OR nurse OR nurses OR "emergency medical technicians" OR "emergency medical technician" OR "operating room
technicians" OR "operating room technician" OR "pharmacists aides" OR "physical therapist assistant" OR "physical therapist assistants"
OR dentist OR dentists OR pharmacists OR pharmacist OR "medical staD" OR "medical staDs" OR caregivers OR caregiver))
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H I S T O R Y

Protocol first published: Issue 9, 2015
Review first published: Issue 1, 2021

C O N T R I B U T I O N S   O F   A U T H O R S

All review authors have contributed to the production of the review. Liying Jia, Beibei Yuan, and Qingyue Meng draLed and amended
the protocol. Liying Jia, Beibei Yuan, Minxuan Xu, and Lu Zhang applied the inclusion criteria, assessed the risk of bias, and extracted
data for the included studies. Liying Jia and Lu Zhang prepared the report, and the other review authors commented on it. Anthony Scott
commented on the protocol and several draLs of the review.

D E C L A R A T I O N S   O F   I N T E R E S T

Liying Jia: None known.

Qingyue Meng: None known.

Anthony Scott: None known.

Beibei Yuan: None known.

Lu Zhang: None known.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

One new author was added, Lu Zhang, who assisted in applying the inclusion criteria and extracting the data for the review.

We changed the title of the review from 'Payment methods for ambulatory care health professionals' to 'Payment methods for healthcare
providers working in outpatient healthcare settings' based on the comments of an expert group.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Ambulatory Care Facilities  [*economics]  [statistics & numerical data];  Capitation Fee;  Controlled Before-ALer Studies  [statistics &
numerical data];  Costs and Cost Analysis;  Delivery of Health Care  [economics]  [standards]  [statistics & numerical data];  Fee-for-
Service Plans  [economics]  [standards]  [statistics & numerical data];  Health Personnel  [*economics];  Interrupted Time Series Analysis;
  Physicians, Primary Care  [economics]  [statistics & numerical data];  Quality of Health Care  [economics];  Randomized Controlled
Trials as Topic  [statistics & numerical data];  Reimbursement Mechanisms  [classification]  [*economics]  [statistics & numerical data]; 
Reimbursement, Incentive  [economics]  [standards]  [statistics & numerical data];  Salaries and Fringe Benefits  [economics];  Treatment
Outcome

MeSH check words

Humans
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