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Evaluation of the effects of the French Pay-for-Performance program -IFAQ pilot study
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Objective: Most studies showed no or little effect of Pay-for-Performance (P4P) programs on different outcomes. In France, the P4P program IFAQ was generalized to all acute care hospitals in 2016. A pilot study was launched in 2012 to design, implement and assess this program. This article aims to assess the immediate impact of the 2012-2014 pilot study.

Design and setting: From 9 process QIs, an aggregated score was constructed as the weighted average, taking into account both achievement and improvement. Among 426 eligible volunteer hospitals, 222 were selected to participate. Eligibility depended on documentation of quality indicators and results of hospital accreditation. Hospitals with scores above the median received a financial reward based on their ranking and budget. Several characteristics known to have an influence on P4P results (patient age, socioeconomic status, hospital activity, casemix, and location) were used to adjust the models.

Intervention: To assess the effect of the program, comparison between the 185 eligible selected hospitals and the 192 eligible not selected volunteers were done using the difference-in-differences method.

Results: Whereas all hospitals improved from 2012 to 2014, the difference-in-differences effect was positive but not significant both in the crude (2.89, p=0.29) and adjusted models (4.07, p=0.12).

Conclusion:

These results could be explained by several reasons: low level of financial incentives, unattainable goals, too short study period. However, the lack of impact for the first year should not undermine the implementation of other P4P programs. Indeed, the pilot study helped to improve the final model used for generalization.

Introduction

In many countries, healthcare systems are moving toward new payment models for hospitals [START_REF] Groene | An international review of projects on hospital performance assessment[END_REF].

Among them, pay-for-performance (P4P) programs aimed at improving quality of care have been under high scrutiny. At the same time, concerns about their effectiveness have been raised.

The implementation and evaluation of P4P programs have been studied extensively, particularly the Medicare and Medicaid Hospital Value-Based Purchasing program in the United States. As for now, most studies have showed no or little effect of P4P on a range of outcomes [START_REF] Figueroa | Association between the Value-Based Purchasing pay for performance program and patient mortality in US hospitals: observational study[END_REF][START_REF] Ryan | Long-term evidence for the effect of pay-forperformance in primary care on mortality in the UK: a population study[END_REF][START_REF] Markovitz | Pay-for-Performance: Disappointing Results or Masked Heterogeneity?[END_REF][START_REF] Chee | Current State of Value-Based Purchasing Programs[END_REF].

In France, the P4P program IFAQ (Incitation financière à l'amélioration de la qualité -Financial Incentive to Quality Improvement) coordinated by the French Ministry of Health and the National Authority for Health (Haute Autorité de Santé -HAS) was generalized to all acute care hospitals in 2016 (about 1300 hospitals).

Before implementing the program nationally, it was first designed and tested in an experimental setting in 2012 within 222 hospitals and then assessed in 2014.

This article aims to assess the immediate impact of the 2012-2014 pilot study.

Material & Methods

The IFAQ program was designed by a group of researchers, experts and representatives of French hospital federations under the authority of the Ministry of Health and HAS.

Of the 426 eligible volunteer hospitals, 222 were selected (170 randomly selected after stratification by type and administrative regions and 52 chosen directly by the hospital federations). Hospitals with undocumented quality indicators (QIs) or hospitals that were only conditionally accredited by HAS during the course of the pilot study were subsequently excluded from the sample, thus reducing the number to 185 hospitals that could be eligible to the payment of a bonus.

In each hospital, for each of 9 available process QIs, both achievement and improvement were taken into account to create a 0 to 10 score (tables 1 and 2). These QIs have been mandatory and publicly available since 2006 [START_REF] Couralet | Method for developing national quality indicators based on manual data extraction from medical records[END_REF]. Various domains were measured: care quality and safety, accreditation, electronic medical record. An aggregated score was constructed as the weighted average of these values on a 0 to 100 scale. The weights were allocated by the working group and ranged from 3.4% to 15% of the final score.

In this study, two periods were compared: the 2009-2011 period, before the intervention (achievement in 2011 and improvement between 2009 and 2011), and the 2011-2013 period, during the intervention (achievement in 2013 and improvement between 2011 and 2013). Since two of the 9 QIs (electronic medical records and accreditation focus priority standards) did not have enough anteriority to compute the score during the pre-intervention period (no 2009 data), a score based on the 7 remaining QIs was finally calculated.

In the 2012-2014 pilot study, hospitals with scores above the median received a 3-tiered financial reward, based on their ranking and budget. They could receive from 0.3% to 0.5% of their annual budget with minimum and maximum payments of 50 k€ (56 k$) and 500 k€ (560 k$), respectively. Details about IFAQ are published elsewhere [START_REF] Jiang | The Rationale for the French Hospital Experiment with P4P (IFAQ): Lessons from abroad[END_REF][START_REF]Santé.gouv.fr. Incitation financière à l'amélioration de la qualité (IFAQ)[END_REF][START_REF] Ferrua | Incitation Financière à l'Amélioration de la Qualité (IFAQ) pour les établissements de santé français : Résultats de l'expérimentation (2012-2014)[END_REF][START_REF] Dozol | Isqua16-3191 What Can Be Learned from the Implementation of a Pay for Performance Programme[END_REF] and are synthesized in Appendix 1.

For each hospital, several characteristics, known to have an influence on P4P results [START_REF] Figueroa | Characteristics of hospitals receiving the largest penalties by US pay-for-performance programmes[END_REF][START_REF] Werner | The Effect Of Pay-For-Performance In Hospitals: Lessons For Quality Improvement[END_REF]) (volume of activity; DRGs accounting for 80% stays; number of authorized activities; percentage of patient stays <4 years old, 75-85 years old or >85 years old; percentage of low income patients; geographical location), were retrieved from medical and administrative databases (the PMSI, a mandatory national database which contains diagnosis and acts codes of all patients' hospital stays; the SAE, a mandatory and exhaustive survey among all hospitals; and the INSEE databases, national institute of statistics and economic studies).

To evaluate the impact, we compared the 185 hospitals (namely the "IFAQ group") with the 192 eligible volunteers which were not selected in the final sample (namely "the control group") using the difference-in-differences method, which is commonly used for this purpose [START_REF] Dimick | Methods for evaluating changes in health care policy: The difference-indifferences approach[END_REF].

This method allows to take into account the "natural trend" of the selected indicators (to estimate the trend of the aggregated score). Under the hypothesis that this trend is the same in both groups, the difference between the progression slopes of the control and IFAQ groups accounts for the effect of IFAQ. Difference-in differences effect can be assessed with regression models, which permit to adjust for explanatory variables. We used both crude and characteristics-adjusted OLS regression models to assess the impact of the program, using the score and its QIs components as dependent variables and the intervention group, the time period and the interaction between these two variables (which is the difference in difference effect) as independent variables. Hospital characteristics were added as supplementary independent variables for the characteristics-adjusted model.

The analysis was performed using the R 3.3.0 software [START_REF] Core | R: A Language and Environment for Statistical Computing[END_REF].

Results

The 2009-2011 mean score was 48.3 and 44.3 for the control and IFAQ groups, respectively. Both groups progressed during the study period, with a 2011-2013 mean score of 58.6 for the control group (10.3 points of increase) and 57.4 for the IFAQ group (13.1 points of increase) (table 3 

and appendix 2).

As for the aggregated score, the difference-in-differences effect was positive but not significant in the crude model (2.89, 95%CI [-2.44; 8.22], p=0.29). The effect increased when hospitals characteristics were taken into account in the adjusted model but was still not significant (4.07, 95%CI [-1.04; 9.17], p=0.12) (table 4). Similar results were obtained for QIs' scores: no significant effects were shown by crude models and only a small effect on pain assessment traceability was detected by adjusted models (0.97, 95%CI [0.05; 1.89], p=0.04).

Discussion

While all hospitals improved between the 2009-2011 period and the 2011-2013 period, we found no significant impact of the incentive on the score or its components. These findings seem consistent with those of other international studies (2-5).

Many reasons could explain this result. Firstly, implanting a quality incentive program in a context of general improvement makes the impact evaluation complex, especially when the sample is relatively small.

Secondly, it could be due to a low level of financial incentives and hospitals could have thought that the potential reward was not worth the efforts invested to improve their score [START_REF] Jha | Time to get serious about pay for performance[END_REF].

Thirdly, being awarded a bonus or not may rely on inappropriate or unattainable goals. For instance, decreasing mortality is a desired goal but a financial incentive based on improvement of quality indicators may be unable to trigger quality improvements actions aimed at decreasing mortality. [START_REF] Loirat | Should payment for performance depend on mortality?[END_REF]. In our study, process indicators were selected on purpose by the working group, as they appeared appropriate to stimulate continuous quality improvement within hospitals [START_REF] Yang | The impact of Value Incentive Program (VIP) on the quality of hospital care for acute stroke in Korea[END_REF].

Fourthly, 2013 data that were used to measure achievement were collected when guidelines on program implementation could have been insufficiently assimilated by all participants. Considering the complexity of the program, several years are probably necessary before it can be accepted by the staff and put into practice. A longer study period may allow better observation of long term outcomes [START_REF] Chee | Current State of Value-Based Purchasing Programs[END_REF]. Indeed, preliminary qualitative results on the implementation of IFAQ among hospitals showed that information dissemination within hospitals remained limited to the executive level, leaving physicians, nurses, medical assistants and other professionals out of the scope of the program despite their implication in quality improvement on a day-to-day basis and their specific involvement in the incentivized processes of care.

Fifthly, participation to the program was made among voluntary hospitals. Therefore, some hospitals may already have initiated quality improvement projects, even if they were not selected in IFAQ.

Moreover, this type of initiative produces "spillover effects" between the two groups: hospitals may have anticipated that P4P will be implemented in the near future, thus initiating quality improvement projects, which would be lead to an improvement in the score [START_REF] Eijkenaar | Effects of pay for performance in health care: a systematic review of systematic reviews[END_REF].

Finally, the difference-in-difference method may be too simple to detect an impact. Other methods, such as measuring local average treatment effect (LATE) or the quantile treatment effect on the treated (QTET) could be used in the next impact studies. Indeed, absence of an average effect, as measured by the difference-in-differences method, does not mean that the program had no effect at all. Identifying a positive effect on hospitals with the lowest scores only could justify maintaining the program, as it is a way to encourage them to improve their score and reduce quality gaps between hospitals.

In conclusion, the lack of impact observed for the first year after implementation should not undermine the development of P4P programs in the future, especially if the purpose is to reduce inequalities between hospitals. Moreover, this pilot study, as well as a second pilot study conducted in 2015 on an extended sample of about 500 hospitals were useful because they have provided policy makers with important information when developing the final model of the French hospital P4P that is used for all French acute care hospitals since 2016.
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Table 1 . Quality indicators used to calculate the IFAQ score

 1 

	Quality indicator

1 Rate of patient records for which the hospital discharge letter was sent out within eight days or less (regulatory time) and contained the qualitative information essential for continuity of care  

Table 2 .

 2 QIs' score computation rules

	Year « n-2 » score 1	Year « n » score	Component score (taking into account both achievement and improvement)
	A		

Table 3 .

 3 Mean (sd) and evolution of the score components (by group and time period) and of the hospital characteristics These QIs are publicly available in a letter format: from A for the best hospitals to C for the least performing. These letters take into account the fact that QIs are computed from a sample of patients' medical records. ** These QIs are not directly available in a letter format and were converted using rules established by the IFAQ working group. *** This QIs is publicly available in a letter format: from 1 for the best hospitals to E for the least performing.

	Control group		Intervention group
	2009-2011 2011-2013	Evolution	2009-2011 2011-2013 Evolution

*

Creation of a score by QI, taking into account achievement and improvement

  All QIs used in IFAQ are mandatory but some hospital did not answered anyway ** All QIs used in IFAQ need a minimum amount of hospital stays to be computed, therefore some hospitals were not eligible

	Year « n-2 » score	Year « n » score	Component score
	A	A	10
	A	B	3.8
	A	C, D, E	1.0
	B	A	7.8
	B	B	5.0
	B	C, D, E	2.2
	C, D, E	A	9.0
	C, D, E	B	6.2
	C, D, E	C	0.0
	Not answered*	A, B, C, D, E	0.0
	Not eligible**	A	10
	Not eligible**	B	5
	Not eligible**	C, D, E	0

*

Step 3. Computation of the IFAQ score by weighted average of the QIs' scores

  When all QIs applicable. If not, the same relative weights are kept.

	Quality indicator	Weight*
	Traceability of pain assessment	15.1
	Quality and content of the medical record	12.6
	Quality and content of the anaesthesia record	11.8
	Quality and content of multidisciplinary meetings in	11.8
	oncology	
	Time elapsed before sending discharge letters	10.9
	Screening for nutritional disorders	8.4
	Focus priority topics standards	14.3
	Composite index for evaluation of activities against	11.8
	nosocomial infections	
	Medical record digitization	3.4

*