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Abstract

Objective. To identify all financial incentives that had been proposed, described, or used regardless of their initial objective
and, when possible, to assess the results of these incentives on costs, process or outcomes of care.

Material and methods. Systematic review of the literature. Databases searched were: Medline, Embase, Health Planning
and Administration, Pascal, International Pharmaceutical Abstracts and the Cochrane Library. Search terms were: health
professionals and type of practice, type of incentive, methodology, languages English or French, January 1993 to May 1999.

Results. Financial incentives concerned the modalities of physician payment and financing of the health care system.
Confounding factors included: age of the doctor, training, speciality, place and type of medical practice, previous sanctions
for over-prescribing, type and severity of disease, type of insurance. Risks of financial incentives were: limited access to
certain types of care, lack of continuity of care, conflict of interests between the physician and the patient. Any form of
fund-holding or capitation decreased the total volume of prescriptions by 0–24%, and hospital days by up to 80% compared
with fee-for-service. Annual cap on doctors’ incomes resulted in referrals to colleagues when target income is reached.

Discussion. Financial incentives can be used to reduce the use of health care resources, improve compliance with practice
guidelines or achieve a general health target. It may be effective to use incentives in combination depending on the target
set for a given health care programme.

Keywords: capitation, DRG, economics, fee-for-service, financial incentives, managed care, physician behavior, physician
incentive plans, physician practice patterns, salary

Financial incentives are used in addition to other measures The possibility of using financial incentives, and the type
of incentives used is directly dependent on the structuresuch as education, or organizational changes which aim at: (i)

reducing utilization of health care resources; (ii) transforming and financing mechanisms of a health care system –
the socioeconomic and cultural context. Thus, both theclinical practice; and (iii) improving quality of care or reach

a general health target [1,2]. One difficulty in interpreting the experiments made with financial incentives in one country
and the results obtained may not be reproduced straight-effects of a financial incentive is that all three objectives can

be set, resulting in a variety of incentives and end-points. forwardly in another country unless major structure reforms
are undertaken [3]. It must also be kept in mind thatWe attempted to identify all financial incentives that had

been proposed, described, or used regardless of their initial other non-financial measures, such as continuing education
sessions or mandatory practice guidelines, affect physiciansobjective and, when possible, to assess the results of these

incentives on costs, process or outcomes of care. The behaviour and possibly revenue. The causal relationship
between financial and non-financial incentives is thereforeanalysis of financial incentives cannot be separated from

the general context of the health care financing system. not straightforward.
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to provide ambulatory care for his/her patient population.Material and methods
Patient-based capitation means that the physician is given a
sum adjusted to the number and type of patients who registerWe performed a systematic review of the literature. Medline,
in his/her office. This latter case requires a gate-keepingEmbase, Health Planning and Administration, Pascal, Inter-
referral system which the former does not. Adjustments cannational Pharmaceutical Abstracts and the Cochrane Library
be made to the simple capitation per patient in order towere searched for articles published in English or French
include physician performance on costs, patient satisfactionfrom January 1993 to May 1999.
or quality of care, or to limit the financial risk to the physicianSearch terms characterized health professionals and type
or the group practice [4–19]. Payment by salary results in anof practice (physicians practice patterns, physician behaviour,
incentive when the salary is adjusted to performance criteriaphysician attitude, physician and clinical practice, medical
either collectively or individually. Other types of financialcare, patient care, health care, health care delivery, health care
incentives relate to the regulatory possibility of substitutionutilization, laboratory tests, prescriptions, decision making),
between health care professionals (primary care physicians/type of incentive (physician incentive plans, economics,
nurses, general practitioners (GP)/deputies, GP-based care/information systems, health planning, organization and
secondary care) [20–23], and the possibility for pharmacists toadministration, quality assurance, health care, guidelines, feed-
substitute a generic drug (generic and therapeutic interchangeback, drug industry, leadership, education, reminders), and
bonuses [24]). Bilateral agreements between physicians andmethodology (randomized controlled trials, controlled clinical
the pharmaceutical industry were excluded.trials, clinical trials, prospective studies, retrospective studies,

longitudinal studies, evaluation studies, programme evalu-
Confounding factorsation, health services research, intervention studies, pilot

projects, comparative studies). From citations and abstracts Different results for the same incentive were found, de-
two reviewers independently selected articles to be retrieved pending on the type of health professional, institution, or
and reviewed further, with nomination by any one reviewer patient treated [25]. With regard to the type of patients treated
leading to retrieval of the full-text article. Additional articles in their practice, physicians reacted to incentives differently
were retrieved from bibliographies of articles selected. Every depending on: number and type of diseases, whether they
full-text article was reviewed by two persons together. Dis- are acute or chronic, whether diagnostic or therapeutic pro-
agreements were resolved by discussion. The articles selected cedures are performed, patient sex and ability to pay [26].
were analysed according to three criteria: the type of in- Other factors affecting physicians responses to incentives
centives, results of the incentive on selected end-points and were demographic and organizational: age, sex, experience,
quality of the methodology, according to the criteria described qualification; individual versus group practice, size of the
by the Cochrane collaboration EPOC group (Cochrane Lib- hospital department or of the group practice, number of
rary Update Software Ltd, Summertown Pavilion, Middle different institutions where the physicians practiced, level
Way, Summertown, Oxford OX2 7LG UK). of local competition, volume of activity [27–32]. Factors

promoting acceptance of financial incentives included trust,
accuracy of data, appropriate stimulus for change and sup-
portive medical leadership. A special mention should be madeResults
for managed care in the USA, and the number of non-financial
incentives used within its environment. These incentives differFrom a total of 130 articles retrieved, 89 met the criteria

described above and were for kept for final analysis. Of from one plan to another and include: utilization review, peer
pressure and educational activities [33].these, eight reported results from randomized controlled

trials. Other articles that did not describe actual studies but With regard to negative incentives, physicians who had
previously been penalized tended comply more readily [34],addressed methodological issues were kept for the discussion.

We report in sequence: (i) the exhaustive list of financial physicians who were informed on the threshold (volume of
prescriptions for example) that trigger sanctions and on theincentives described in the literature, regardless of their

results, the quality of their assessments, and whether or not actual financial risk to themselves were more likely to respond
[3,35,36].they were legal; (ii) the confounding factors; (iii) the risks that

were described as a possible outcome of financial incentives, Out-of-pocket payment for patients (insurance coverage)
affected the way physicians reacted to patients’ demand forwhether or not they were actually proven; (iv) the effects of

financial incentives on the use of health care services, process health care. One objective of financial incentives directed
towards patients had been to make it easier for physiciansand outcome; (v) methodological issues.
to achieve cost containment goals, and these incentives thus
constitute a confounding factor.Typology of financial incentives

Characteristics of financial incentives are described in Table 1. Risks related to the use of financial incentives
Concerning capitated payment and fund-holding, a difference
must be made between capitation by physician and capitation M. Rodwin described the risk to the quality of care of

establishing a direct link between the revenue of physiciansby patient. Capitation by physician means that the office-
based physician is given a historically-based sum of money and their ability to deny care [19]. When financial incentives
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Table 1 Characteristics of financial incentives for health care professionals

Current denomination Description.............................................................................................................................................................................................................................
Fee-for-service;
Salary;
Fund-holders;
Capitation Global payment per patient per year
Prospective payment system by DRG
Independent Practice Association Patients benefit from fee reduction when they visit
Preferred Provider Organizations physicians from the group practice
‘Drugs formularies’ Limited list of drugs that can be prescribed, with or

without preliminary authorization
Dichotomy The referring physician receives payment from the

colleague to whom patients are referred
Shareholding in diagnostic facilities
Kickbacks in exchange for preferential drugs prescriptions
or use of medical supplies
Additional payment made to physicians to ensure self- The physician refers patients to the facilities owned by his
referrals, hospital purchase of physicians’ medical practice employer
self-referrals Dispensing drugs, selling medical products, performing

ancillary medical services
Ceiling for annual patient revenue
Sanctions/bonuses according to the amount of generic
substitution (for pharmacists)
Incentives to early retirement Physicians in private practice are offered a lump sum of

money to retire
Sanctions/bonuses according to productivity, quality of May be based on the individual provider’s performance or
care on a pool of providers, depending on the type of plan
Sanctions/bonuses according to the total volume of The sanctions/bonuses in managed care organizations are
prescriptions often related to both the overall performance of the

institution and the individual’s performance
Risk of medical malpractice suits

limit the therapeutic choices available, the following risks high-risk patients [7]. Proposed remedies include the
current removal of the ‘gag rule’ in certain Americanhave been suggested [37]:
states, and the use of collective, not individual in-• limited continuity of care, in particular for patients
centives.

suffering from chronic illnesses [6,7,38,39];

• reduced range of services offered to patients, par- Effects of financial incentives on use of health
care services, process and outcome of careticularly in the case of prevention and psychological

support;
The effects of financial incentives have usually been described
from observational studies: simple data collection, time series,• underuse or improper use of emergency services re-

sulting in delayed treatment and related medical com- opinion polls, prospective studies, intervention studies with-
out a control group, models, literature reviews, but seldomplications;
from randomized controlled trials [35,44–50] (Table 2).• reduced confidence of the patients;

Most financial incentives described in US studies operated
within a managed care environment [33], which was not the• risk of ethical conflicts;
case in Europe. Thus, we described them separately and used• reduced time for teaching and research [37];
the classification by Hellinger [33]: randomized studies, same
physician studies, same patient studies, same disease studies,• multiplicity of guidelines from different plans re-

commending different courses of action for the same other.
conditions [39–41].

Fund-holding• the major risk identified remains that of conflict of
interest between the physicians and the patient [19,42, The effects of fund-holding (capitated payment for each

patient registered) have been studied from retrospective data43], across all populations, including both low-risk and
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Table 2 Characteristics of randomized trials on the effects of financial incentives on resources use, process of care and
patient outcome

Population Intervention Results Reference.............................................................................................................................................................................................................................
Physicians Insurance coverage, reduced co-payment • Moral hazard ex post Mort [45]
n=1182

Physicians $2 Per patient visit or $20 per month Fee-for-service versus salary Hickson [50]
n=18 per patient • More visits per patients (0.86)

• More frequently (0,49 visit more)
• Physicians saw themselves a higher

percentage of patients
• Fewer emergency room visits (0,1)

Insurance Reveal the threshold that triggers • When the threshold is known, Nyman [35]
carriers financial sanctions against providers for physicians tend to reduce their
n=24 six procedures prescriptions

Patients Prepaid versus fee-for-service groups Prepaid groups Lurie [44]
n=800 • Use of services was lower in the

prepaid group
• No difference in access to or

satisfaction with care
• Patients in prepaid group reported a

trend toward better general health
rating score (P=0.06) and well-being
scores (P=0.07)

Patients Second opinion for 20 procedures • Reduction in the number of Rosenberg [46]
n=7445 procedures performed (P=0.02)

Physicians Effect of performance-based financial • 7% increase in immunization rate Kouides [48]
n=54 incentives [$0.80–1.60 per immunization among the ambulatory elderly

shot]

Physicians Written feedback and a financial bonus • Failure to demonstrate the Hillman [49]
n=52 effectiveness of a combination of

financial and non-financial incentives
(feedback on performance)

Physicians Assign to one of the two payment • More primary visits in fee-for-service Davidson [47]
n=140 groups (prepaid or paid fee-for-service) per year (0.77 versus 0.92, P < 0.1)

• Fewer visits per year to a non-primary
care office-based specialist for
capitation group children (0.24 versus
0.25, P < 0.1)

• Emergency department visits were
significantly lower for the capitation
group

or prospective same-physician (GP) studies. Negative results surgery and to private clinics. The differences observed
between fund-holders and non-fund-holders in the UK werereported are the absence of effect on the workload of GPs

(no transfer to either specialists or hospitals) [51]. Positive attributed in part to the confounding factors described above
[53]. Of interest is the same-physician study conducted amongresults include a 0–24% reduction in prescription costs (the

null hypothesis is not excluded) [5] and in total number of those who did not participate in the fund-holding experiments.
When given a financial incentive close to that of their fund-drugs per prescription [52–56]. Shifting from fee-for-service

to fund-holding reduced the number of referrals for elective holding colleagues, non-fund-holders reduced prescriptions
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by 1–3% and shifted to generic drugs [15]. The major hospitalizations, whereas provision of services increased when
the fee was increased [47]. A randomized prospective 9-limitations of these studies were the poor level of evidence

and the short duration of follow-up. month study of physicians compared the impact of salary
versus fee-for-service reimbursement on physicians’ be-

Fee for service haviour [50]. Fee-for-service physicians scheduled more visits
per patient than did salaried physicians (0.86 more) and sawA same-physician study looked at the effect of increasing the
their patients more often (0.49 visit more). Fee-for servicefee for night visits. The result was a 33% increase in the
physicians also provided better continuity of care by attendingnumber of visits by GPs and a 19% decrease in visits made
a larger percentage of all visits made by their patients (8.3%by deputies [20]. Fee-for-service with a tariff freeze was tried
more) and by encouraging fewer emergency visits per enrolledin a number of countries, and a same-physician study assessed
(0.1 fewer than salaried physicians).the results in Quebec [57]. The potential savings from the

A randomized physician trial studied insurance-relatedtariff freeze were outweighed by an average 6% increase in
differences in physicians’ practice [45]. Physicians were as-the quantity of services produced. Implementing a ceiling
signed randomly to eight scenarios (of discretionary, non-on the annual revenue of physicians resulted in a modest
discretionary, preventive and diagnostic/therapeutic services)redistribution of patients from more to lesser active phys-
in which patients were either insured or uninsured. Foricians, and a reduction of total medical revenues. The con-
insured patients, physicians recommended the same servicesclusions of the Quebec experiment were that physicians had
to 72% of patients versus 67% for uninsured patientsthe capacity to influence the demand from their patients both
(P < 0.001), they recommended both discretionary (50% ver-in terms of quantity and in terms of type of services provided
sus 42%, P < 0.001) and non-discretionary services (93%[11,57]. The burden of the ceiling fell mostly on high revenue
versus 91%, P < 0.05) more often for insured than for non-physicians.
insured patients.A same-disease study on gynecological patients concluded

The general effect of prospective payment on hospital carethat fee-for-service seemed to encourage, whereas capitation
is a reduction in utilization of services (both length of stayseemed to discourage, gynecologists from performing elective
and admissions); the magnitude of the effect appeared to beprocedures. Shifting from fee-for-service to capitated contract
related to the disease category. From the Veteran’s Ad-reimbursement seemed to affect physician decision making
ministration interrupted time-series data, it appeared thatfor only the most elective of procedures, whereas similar
the greatest reductions concern psychiatric disorders [62].practice patterns were maintained for severe conditions [58].
Managed care has been found to reduce the cost per admission
by on average 20%, with greater reductions found in thoseSalary
hospitals that promote sharing of resource use with physicians

Salary and fee-for-service were compared in same-physician and dissemination of guidelines on the processes of care [63].
studies. Salaried physicians referred their patients less fre- In the ‘Health Stop’ same-physician experiment, physicians’
quently and had a lower level of activities: fee-for-service revenues increased with the number of procedures and
doctors chose home visits more often than salaried doctors, prescriptions. The implementation of a bonus system,
but this was statistically significant for ‘scheduled’ visits only whereby doctors who prescribed more X-rays and tests had
[59], and saw patients during working hours. When forced higher revenues showed that physicians could increase by 12
to go on salary, physicians traded revenue for leisure [57,59]. to 23% the total volume of their prescriptions [64]. A

randomized trial was performed to determine whether re-
Managed care (USA) vealing the threshold that triggers financial sanctions affects

physicians’ practice patterns for six different procedures [35].Use of health care resources
When the threshold was known, physicians reduced theirThe positive effects of managed care reported from same-
prescriptions. There was no evidence of an income-patient, same-physician studies were a reduction in patients
maximizing response to revelation of the screen parameterscosts, mostly due to reduction in length of stay. Converging
or any suggestion that providers scheduled procedures toresults indicated that an overall 25% reduction in costs could
avoid review when they know the parameters.be expected, with as much as 80% in hospital length of stay

and ambulatory costs for certain case-types [60,61]. Same-
Process of carepatient studies reviewed by Miller and Luft [10] found that
The impact on financial incentives on diagnostic strategies,enrolment in a managed care plan compared with a no-
and the likelihood of missing a diagnosis have been explorednetwork fee-for-service insurance resulted in lower hospital
in two same-physician studies. Both found that physiciansadmission rates and length of stay. The magnitude of the
tended to reduce costs by limiting the number of diagnosticeffect varied from 70 to 0%, two of the 15 studies reviewed
procedures and providing higher quality clinical decision-even reported a 10% increase in hospitalizations. The ex-
making [65,66]. A randomized patient trial conducted in Newplanation for these results may be that the managed care plans
York [46] assessed the effect of utilization review (secondpresented wide differences among themselves. A randomized
opinion) on patterns of health care for 20 elective procedures.study of fee-for-service versus capitation for the children’s
Requiring second opinion reduced the number of proceduresMedicaid programme found similar results: capitation sig-

nificantly decreased the number of physicians’ visits and performed in all cases (P=0.02).

137



C. Chaix-Couturier et al.

Three same-disease studies assessed the effects of financial outcomes of 1574 HMO and fee-for-service patients over a
4-year period. While there was no difference in physical andincentives on physicians’ compliance with practice guidelines.

One study concerned patients with congestive heart failure mental health when total population in each group were
compared, subgroup analyses showed differences. Poor orand compared fee-for-service and Medicare enrolees in a

variety of managed care plans [67] with regards to both elderly patients treated in fee-for-service practice had better
outcomes than those treated in HMOs [74].financial and process of care outcomes. The authors found

no differences in the hospital management of patients, and The one randomized (Medicaid elderly) trial reported data
on health and functional status outcomes and quality of carean improved compliance with practice guidelines during the

follow-up. Similar results were found in the study on influenza in prepaid versus fee-for-service HMO patients. The authors
did not find a significant difference in the primary outcomesimmunization, a randomized study that compared the rate

of immunization in a population of elderly patients. Physicians measures: number of deaths, proportion of patients in fair
or poor health, physical functioning, activities of daily living,were randomized to either no financial incentive or a per-

formance-based incentive. The rate of immunization was visual acuity, blood pressure or diabetic control. The access
to or quality of care and patient satisfaction did not differfound to be significantly higher (7% higher) in the population

treated by doctors who were given the incentive ($.80 per between prepaid and fee-for-service physicians groups [44].
There was a trend toward better general health rating scoresshot or $1.60 per shot if an immunization rate of 70% or

85%, respectively, was attained) [48]. A third study compared (P=00.6) and well-being scores (P=00.7) in the prepaid
group compared with the fee-for-service group.physician behaviour before and after enrolment in a managed

care plan: the end-points were rates of immunization, screen-
ing for cholesterol levels and charting adequacy. The plan Methodological issues
did not only provide financial incentives, but also a variety

Unlike other studies, those on financial incentives are hardlyof non-financial incentives. Compliance rate with guidelines
amenable to structured systematic review or meta-analysis ofimproved significantly across practices by an average of
their results. This is due to the small number of randomized25–100% [68]. In a same-disease survey on dental care,
trials, and to the lack of comparability of both interventionsauthors found that the actual amount and quality of treatment
and study populations (physicians or patients). We identifiedproposed did not differ between fee-for-service and managed
a number of items that should be present in an assessmentcare patients [69]. Such favourable effects of financial in-
of financial incentives [75]:centives were not confirmed by the randomized physician

trial by Hillman et al. on breast, colorectal and cervical cancer • data origin (population of physicians and patients);
screening. Feedback on performance and financial bonuses

• percentage of patients enrolled in a given plan;failed to increase the compliance rate with guidelines in a
Medicaid health management organization (HMO) [49]. • expected effect of the incentive: on resource use,

Conflicting results were found by a review of same-disease practice patterns or patients outcome;
studies on cardiovascular care in HMO versus fee-for-service

• type of feed-back to physician and doctors;patients. It appears that compliance with guidelines for the
management of hypertension or hypercholesterolemia was • type of study (times series, opinion polls, trial), same-
either greater or identical in HMO than fee-for-service. When patients, same-physician;
acute events were considered, HMO patients tended to have

• type of incentive given to physician;better processes of care than fee-for-service patients, and
when final outcomes were considered, no conclusion could • existence of a stop-loss protection and its threshold;
be reached on which payment system gave better results [70].

• general environment: peer review, educational activities,Another study, however, indicated that physicians treating
guidelines, types of payments for doctors other thanHMO and non-HMO patients reduce the care given to HMO
that studied;patients while increasing it for non-HMO patients [71]. This

did not concern acute patients such as the cardiac patients • patient disclosure, regulations, legal environment,
in the Seidman study [70] or patients treated in intensive care stakeholder;
units. In a same-disease study, Angus et al. found no difference

• purchaser–provider relationships.in practice patterns for HMO and non-HMO patients ad-
mitted top the intensive care unit. Incidentally, the authors
also found a modest beneficial effect of HMO enrolment on
mortality [72]. A controlled before and after study assessed Discussion
hypertension screening in primary care [73]. The programme
(physician education and incentives) was found to be effective Of the many studies published on the impact of financial
in improving hypertension screening practices (odd ratio: incentives on physicians and patients behaviour, few met the
3.67). basic criteria proposed by the Cochrane group on professional

practice. Furthermore, the results presented were often pre-
Outcomes of care liminary over a short follow-up period. Few studies used the

same methodology to assess the impact of the same incentive,The Medical Outcomes (same-disease) Study compared the
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which limited the external validity of their conclusions. When combine both improving health in the population and main-
taining their revenues [87]. Some physicians try to maximizelooking at the effects of incentives within managed care
their revenue, other use a more complex indicator of revenue,environment and without (European countries and Quebec),
quality of care and patient satisfaction [88].the general results appeared to be similar: salary and capi-

The availability of a number of financial tools (i.e. paymenttation/fund-holding reduced the use of services, whereas fee-
methods) should induce reflections on the possible use offor-service increased it. Such results were also found by
different tools in conjunction. Different types of physicianGosden et al. in their review of the effects of salary payment
payment could be used depending on the programme con-for doctors [76]. From the results of the studies currently
sidered. In areas when more services need be provided, fee-available, it is not obvious that the effects of an incentive
for-service could be appropriate, whereas capitation or fund-were magnified by the managed care environment, in part
holding may be used to reduce spending for an over-servicedbecause physicians adapted their prescriptions to the level of
population. Financial incentives in the hands of ‘good’ man-reimbursement to the patient and cross-subsidized patients
agers and doctors may result in better quality of care, providingwith poor medical coverage [45]. The very small number of
that the evidence exists to show which care and how muchstudies from health care systems that do not operate in a
care is enough [89].managed care environment renders comparisons difficult,

which is a shame because it would be interesting to know
how much managed care is necessary to contain costs and
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