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Abstract

We study how the heterogeneity in responses to performance pay can be explained by personality
traits. We utilize data from behavioral experiments and surveys on personality traits with physicians,
medical students, and non-medical students. Performance pay is introduced at a within-subject level
and complements either fee-for-service or capitation. We find that the payment system matters re-
garding the behavioral impact of personality traits. More conscientious and more agreeable individ-
uals provide higher quality of care under capitation. Although performance pay further improves the
quality, more conscientious and agreeable individuals respond less to capitation-based performance
pay. Other personality traits are not behaviorally relevant. Under fee-for-service-based schemes, per-
sonality traits do not significantly related to individuals’ behavior. Our findings inform the incentive

design for physicians and the potential sorting into incentive schemes based on personality traits.

Keywords: Fee-for-service, capitation, blended pay for performance, personality traits, quality of
care, heterogeneity

JEL-Classification: C91, I11

1 Introduction

Improving the quality of care is a key goal of health care policy-makers. In order to achieve this goal,

performance pay has become a preferred means, for example, in the UK (e.g.,Roland, 2004; Doran et al.|
12006; Rosenthal et al., 2005, |2006; Kristensen et al.l 2014; Roland and Campbell, [2014; Song et al., 2019),
the US, and in several developing countries (e.g., |Olken et al., 2014} [Peabody et al. 2011; [Van de Poel

et al., 2016; Basinga et al., 2011; [De Walque et al. [2015} [Sherry et al., 2017). Paying for performance
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typically rewards individuals for achieving pre-specified performance targets which speaks to healthcare

providers’ extrinsic motivation (e.g., Prendergast, [1999; Lazear] [2000)). Despite the extended use of pay-

for-performance (P4P), the evidence of its impact on the quality of care is inconclusive, and, if at all,

moderate with substantial heterogeneity in providers’ responses (e.g., Scott et al., 2011} Eijkenaar et al.

2013t [Miller and Babiarzl, 2014} Milstein and Schreyogg), [2016; [Mendelson et al.l [2017; [Mathes et all, [2019;
2021). A deeper understanding of what drives this heterogeneity is mostly lacking.

Personality traitsEl seem to be a potential candidate as they relate to peoples’ intrinsic motivation

and have been found to explain behavior and responses to incentives in various contexts (e.g., Borghans

let al.l 2008; [Almlund et al 2011; Heckman et all 2021)). Personality relates to, for example, prosocial
behavior (e.g., Thielmann et al., 2020)), education (e.g., Heckman et al., 2006]), productivity (e.g.,
et al.,|2001} |Cubel et al., 2016; Butschek et al.,2022; |Opitz et al., 2022)), and self-selection into the public

sector (e.g.,Dal B0 et al.| 2013). In health economics, however, only findings from Donato et al.’s (2017)

field experiment with Indian health workers suggests that P4P affects more conscientious and more neu-

rotic providers to a lesser extent. Related lab experiments on P4P (e.g., Brosig-Koch et al. 2020} [2021}

|Oxholm et al.| [2021) do not consider personality traits. A systematic analysis on how personality traits

may explain providers’ responses to financial incentives is mostly lacking.
This study contributes to filling this gap by investigating the influence of personality traits on the
quality of care under the two payment schemes capitation (CAP) and fee-for-service (FFS). We also ex-

amine whether personality traits moderate the effects of P4P on care quality by using experimental and

survey data from [Brosig-Koch et al|(2021). The behavioral experiment allows for a causal analysis of how

payment-system variations affect healthcare provision. Physicians, medical and non-medical students are
randomly assigned to either CAP- or FFS-payment schemes, followed by threshold-based blended P4P-
systems (CAP+P4P or FFS+P4P) at a within-subject level. The Big Five Inventory (BFI-10) elicits
personality traits (Rammstedt and Johnl [2007; |John et al., 2008).

Our results show that only the personality traits conscientiousness and agreeableness are behaviorally
relevant for the quality of care. More conscientious and more agreeable subjects provide relatively higher
quality of care under non-blended CAP, but not under non-blended FFS. Performance pay significantly
improves the quality of care under both payment systems. Yet, more conscientious and more agreeable
individuals respond significantly less under capitation-based P4P incentives. We propose an explanation
of our findings that draws on different dynamics of the interplay between financial incentives and per-
sonality traits in the CAP-based and FFS-based payment systems likely to create different perceptions
of acceptable provision behavior. Our findings seem informative for better incentivizing physicians and

sorting them into incentive schemes.

1The American Psychological Association defines personality traits as “a relatively stable, consistent, and enduring inter-
nal characteristic that is inferred from a pattern of behaviors, attitudes, feelings, and habits in the individual.”
[Psychological Association) .




2 Methods

2.1 Experiment and procedure

Participants in the role of physicians decide on medical care provision in a within-subject design, and
are confronted sequentially with a non-blended and a blended payment system. In the first part of the
experiment, each participant is incentivized by either baseline FFS or CAP. In the second part, P4P is
introduced in addition to the respective baseline payment (FFS+P4P or CAP-+P4P). Each subject is
randomly assigned to only one of the two baseline payment systems.

A physician decides on the quantity of medical services for nine abstract patients, each of them suf-
fering from one of two illnesses (characterized by high and low marginal health benefits) and one of three
severities of illness (mild, intermediate, high). The patient-optimal treatment quantity ¢* depends on
the severity of illness. Patient characteristics are kept constant over the two parts of the experiment.
The physician’s profit is either a lump-sum per patient in CAP, or a fee per service and patient in FFS,
minus the costs resulting from the respective service provision. Under P4P, physicians get a bonus if they
reach a pre-specified quality threshold tied to the patient-optimal care. For each patient, the physician
simultaneously determines her profit and the patient’s health-benefit measured in monetary terms. The
accumulated benefits are transferred to a charity and are exclusively used for financing surgical cataract
treatment of real patientsEI In total, EUR 2,509.40 were transferred enabling the treatment of 83 cataract
patients.

In total, 107 subjects participated in our experiment: 44 medical and 43 non-medical students in lab
experiments, and 20 physicians in lab-in-the-field experiments with 55 participants in CAP/CAP+P4P,
52 in FFS/FFS+P4P, 22 medical students and 10 physicians under each payment system.

The computerized experiment was programmed with z-Tree (Fischbacher, |2007). Physicians and stu-
dents were presented with identical computer screens, instructions, and comprehension questions. The
main difference was a 4.25 times higher payment for physicians compared to students and some minor
differences in the experimental procedures. The lab experiments were conducted between 2011 and 2013
at the Essen Laboratory for Experimental Economics at the University of Duisburg-Essen. Student sub-
jects were recruited online via ORSEE (Greiner;, [2015)). The lab-in-the-field experiments were conducted
with the mobile lab of elfe at the Academy for Training and Education of Physicians in Bad Nauheim
(Germany) in 2012 and 2013. Physicians were recruited by announcements in their training courses and

voluntarily participated after their courses.

2.2 Empirical model

We apply the following estimation model for each payment system:

Yij = Bo + 61P4PJ + B2 TRAIT; + 53P4PjXTRAITi + B4 X, + ﬂg,Zj + €55, (1)

2For further details of the design, see the Supporting Online Information.



where y;; is the quality outcome, namely the absolute deviation from patient-optimal care (|gi; — ¢}|)-
It is measured by the absolute number of medical services that a subject i’s chosen quantity (g;;) for a
patient j deviates from the patient optimal quantity (q;) A physician provides the highest quality of
care (y;; = 0) whenever she is delivering ¢;. The larger the difference to the patient-optimal quantity,
the lower is the quality y;;. P4P; is a dummy variable indicating the introduction of performance pay.
TRAIT; is a vector of a subject’s personality traits representing the score of each trait of the BFI-10.
Our main interest are the interaction effects between P4P and each TRAIT,E| X; represents a vector of
time-invariant subject characteristics, i.e., gender and medical experiences (non-medical student, medical
student, or physician). Vector Z; comprises a patient’s severity of illness and the marginal health benefit

varied systematically in the experimentﬂ

3 Results

3.1 Descriptive statistics

We observe a substantial degree of between-subject heterogeneity for each trait under each baseline
payment system . On a scale from 1 to 5 (see the notes of Figure , our participants on
average exhibit rather high levels of conscientiousness (FFS 3.452, CAP 3.691), extraversion (3.683,
3.436) and openness (3.548, 3.627), a moderate level of agreeableness (3.115, 3.000) and a rather low
level of neuroticism (2.798, 2.745)E| For subject-pool specific values see Table n the Appendix. The
CAP- and FFS-samples are rather similarly distributed for all personality measures; we find no significant
differences (p > 0.097, Mann-Whitney-U test (MWU); p > 0.382, Kolmogorov-Smirnov test (KS)). See
Table [1I

3.2 Regression analyses

We first analyze how personality traits relate to the quality of care physicians provide under CAP and
FFS. Models (1) and (4) of report the regression coefficients on the average effects on provision
quality. Estimates show a significant quality improvement under CAP only for participants higher in
conscientiousness and in agreeableness as the regression coefficients significantly deviate from zero; see
Model (1). A negative regression coefficient indicates that the deviation from the patient-optimal care
becomes smaller and thus implies a quality improvement. Regarding FFS, Model (4) provides no evi-

dence that personality traits are behaviorally relevant for the quality of care. None of the coefficients is

3We accounted for potential multicollinearity problems when including all traits in a joint model. Neither the tolerance
and variance inflation matrix, nor the correlations of estimated coefficients give reason for concern. We also performed
separate trait-by-trait regressions for robustness analyses for CAP and FFS, respectively. While the findings are qualitatively
similar to our joint model, the adjusted R? is higher for our model. For the respective additional regressions see the
Supporting Online Information.

4For a systematic comparison between CAP and FFS on the overall and patient-severity specific effects of P4P on the
quality of care, see |Brosig-Koch et al.| (2021))

5Note that the measurement reliability (Cronbach alpha; ) for our data ranges only from good to fairly low; extraversion
(a = 0.74), neuroticism (o = 0.58) openness (o = 0.42), conscientiousness (o = 0.42), and agreeableness (o = 0.18). Since «
coefficients depend on the number of items used, the rather low consistency is not surprising (Furnham)} 2008). When using
Cronbach’s alpha as reliability measure for a two-item scale, the true reliability is usually underestimated (Eisinga et al.|
2013). Our a’s do not appear particularly striking compared to other studies using the BFI-10, reporting ranges from o =
0.03 to @ = 0.75 (e.g., |Thalmayer et al., [2011}; |Crede et al., 2012} |Carciofo et al. 2016} |Balgiu), [2018| and [Hennig-Schmidt
et al., |2019).
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Table 1: Personality traits by payment system

Mean (s.d.) p-value
FFS CAP Difference MWU KS

EXTRAVERSION 3.683 3.436 0.247 0.114 0.609
(0.863) (0.788)

NEUROTICISM 2.798 2.745 0.053 0.732 0.995
(0.925) (1.018)

OPENNESS 3.548 3.627 -0.079 0.596  0.992
(0.930) (0.909)

CONSCIENTIOUSNESS 3.452 3.691 -0.239 0.097 0.382
(0.794) (0.825)

AGREEABLENESS 3.115 3.000 0.115 0.495 1.000
(0.669) (0.758)

Subjects 52 55

Notes. For the description of how personality traits are measured, see the notes
of Figure [ Variable standard deviations are reported in parentheses. p-values
of Mann-Whitney-U tests (MWU) for differences between subsamples and of two-
sample Kolmogorov-Smirnov tests (KS) are reported in the second last and in the
last column, respectively.

significantly different from zero; see also

Result 1. Under CAP, more conscientious and more agreeable individuals provide higher quality of care.
Other traits do not significantly relate to providers’ behavior. We find no significant relation between

personality and provision quality under FFS.

We next analyze whether personality traits moderate the effect of PAP on the quality of care. First, we
find consistent with earlier experiments of Brosig-Koch et al.| (2021} 2023) or |Oxholm et al.| (2021) that
P4P leads to a significant improvement of the quality of care under both payment systems CAP+P4P and
FFS+P4P; see Models (2) and (5) in [Table 2} Using Equation (I]) and interacting each personality trait
with CAP+P4P in Model (3) and with FFS+P4P in Model (6) in[Table 2} we find that conscientiousness
and agreeableness significantly moderate the P4P effect (see also Panel A of . This implies that
the positive effect of P4P on the quality of care decreases for subjects scoring higher in both traits. Thus,
CAP-+P4P may not be as effective to improve the quality of care for these participants, who provide
already higher quality of care under CAP. This finding supports and extends the results of [Donato et al.
(2017) who report that providers with higher conscientiousness and neuroticism respond less to P4P.
Under FFS, personality traits do not significantly moderate the quality of care in any statistical
significant way, see Model (6), and Panel B of In contrast to our findings under CAP,
individual responses under blended FFS are not affected by personality traits, similar to non-blended
FFS. This difference suggests that participants perceive both payment systems differently, despite the
mirror-image design of the payment systems. Finally, extraversion, openness, and neuroticism are not

significantly related to individuals’ behavior in any of the four payment scheme.

Result 2. Performance pay significantly improves the quality of care under CAP and FFS. Yet, more con-

6To check the robustness of our results, we ran regressions for several versions of our base model Equation 7 estimations
based on tobit and multilevel regressions, and separate trait-by-trait analyses. The estimation results of each of these
analyses are qualitatively similar to the results shown in see the Supporting Online Information.



Table 2: Interaction effects of performance pay and personality traits on the quality of care

CAP CAP / CAP+P4P FFS FFS / FFS+P4P
0 6) 3) @ 6) ©)
EXTRAVERSION -0.772 -0.430 -0.743 0.345 0.275 0.376
(0.486) (0.296) (0.492) (0.489) (0.298) (0.473)
NEUROTICISM -0.455 -0.301 -0.553 0.339 0.274 0.367
(0.367) (0.226) (0.357) (0.440) (0.258) (0.400)
OPENNESS 0.088 0.198 0.041 -0.082 -0.021 -0.074
(0.376) (0.252) (0.392) (0.498) (0.292) (0.488)
CONSCIENTIOUSNESS -1.086™* -0.690** -1.309*** 0.596 0.428 0.231
(0.480) (0.305) (0.461) (0.544) (0.325) (0.492)
AGREEABLENESS -1.159* -0.766** -1.162** 0.191 0.136 -0.067
(0.484) (0.297) (0.496) (0.548) (0.315) (0.560)
P4P -1.117 -1.716*** -1.199*** -1.290"**
(0.180) (0.220) (0.172) (0.292)
P4P x EXTRAVERSION 0.627 -0.202
(0.460) (0.406)
P4P x NEUROTICISM 0.506 -0.186
(0.305) (0.339)
P4P x OPENNESS 0.314 0.105
(0.342) (0.429)
P4P x CONSCIENT. 1.238*** 0.394
(0.390) (0.394)
P4P x AGREEABLE. 0.791* 0.406
(0.439) (0.552)
CONSTANT 1.191%* 1.440*** 1.739%** 3.324*** 2.621%** 2.667**
(0.332) (0.242) (0.267) (0.447) (0.315) (0.376)
Observations 495 990 990 468 936 936
Subjects 55 55 55 52 52 52
R? 0.325 0.287 0.328 0.309 0.329 0.336

Notes. This table shows estimates from OLS-regressions on the effects of personality traits, P4P, and their interactions
on the quality of care on the quality of care measured as the absolute deviation from patient-optimal care |g;; — q]*|
Robust standard errors clustered for subjects in parentheses. Personality traits measured on a scale from -1 to +1. The
coefficients thus reflect the effect of a one-unit change. All models control for patient health characteristics (severity of
illness, marginal health benefit) and subject controls (gender, medical experience such as non-medical students, medical
students, physicians). For the respective estimates, see in the Appendix. *p < 0.10, ** p < 0.05, and ***
p < 0.01.

scientious and more agreeable individuals respond significantly less under CAP+P4P. Under FFS+P/P,

personality traits are apparently not behaviorally relevant.

4 Discussion and conclusion

Our behavioral results evidence the importance of personality traits for understanding healthcare providers’
responses to payment-scheme incentives. Under CAP, more conscientious and more agreeable subjects
provide relatively higher quality of care than subjects lower in these traits. Introducing P4P enhances
the quality of care. Yet, this positive effect is weaker for more conscientious and agreeable subjects. We
find no such effects under FFS.

We propose an explanation of our findings that draws on different dynamics of the interplay between

financial incentives and personality traits in the two payment systems likely to create different percep-



Figure 3: Regression estimates: Effect of performance pay and personality traits on the quality of care

A. CAP B. FFS
P4P - —8— —a—
Personality traits
Extraversion —a— —
Neuroticism — —
Openness —a— —
Conscientiousness | ——&#—— B I E—
Agreeableness| ——&%—— I E—
Interaction Effects
P4P x Extraversion o R — —
P4P x Neuroticism - —— ——
P4P x Openness - T N L —
P4P x Conscientiousness - —— B
P4P x Agreeableness - —a— — T
2 4 0 1 2 - 0 1

Notes. This figure shows regression coefficients from separate regressions on the impact of P4P and personality traits
on the quality of care for both baseline payment systems, CAP in Panel A and FFS in Panel B. Error bars represent
90-percent confidence intervals, with standard errors clustered at the individual subject level. Regression estimates
corresponding to this figure are reported in Models (3) and (6) of For a description of personalty-traits
measurement and the additional covariates see the notes of

tions of acceptable behavior. This approach combines two aspects. On the one hand, the difference in the

monetary incentives of our two payment systems may change how medical service provision is perceived

by the participants; see |Gneezy et al| (2011)), Géchter et al.| (2022]).

On the other hand, the facets of agreeableness and conscientiousness are likely to trigger a certain
behavior as response to the different incentives in CAP-based and FFS-based payment schemes. CAP
incentivizes underprovision as every additional service creates costs to be paid from the fixed capitation
payment reducing the physician profit. Increasing their profits would require to follow a “no(low)-effort-
policy”, which simultaneously reduces the patients’ benefits to (nearly) zero. Thus, CAP-incentives are
in conflict with those characteristics of agreeableness that motivates peoples’ concern and cooperation
towards patients. Moreover, individuals higher in conscientiousness might be more reluctant to adopt a
low-effort policy, which is likely to be perceived as selfish. Therefore, the inhibitive aspects of consci-
entiousness, such as moral scrupulousness and cautiousness, may become influential on behavior
[1991)). Introducing CAP-P4P incentivizes physicians to enhance the quality of care. More con-
scientious and agreeable individuals are likely to respond less strongly because they have less potential
for quality improvements compared to less patient-regarding physicians, as the former already provide a
quality fairly close to the patient-optimum under CAP.

FFS in contrast, incentivizes overprovision because every additional service increases the physician

profit, as the additional payment is larger than the additional costs. Here, the proactive aspects of con-

scientiousness, for example, the need for achievement and commitment to work (Costa et all [1991), is in




line with the FFS-incentive structure, and no personality-induced corrections on behavior seem necessary.
Within the confines of our experiment, the key take-aways of this study are as follows. Certain per-
sonality traits mitigate the effectiveness of P4P in settings particularly attractive for physicians high
in conscientiousness and agreeableness. Even though these personality traits may negatively relate to
responses under P4P, the moderating effects are not detrimental for patients. Whether CAP-based P4P
serves as a means to efficiently improve the quality of care seems, however, to depend on the shares of
physicians high in contentiousness and agreeableness. Moreover, achieving a higher quality of care does
not necessarily require additional performance incentives. Selecting more conscientious and agreeable
physicians might lead to an improved provision quality and presents an alternative approach to introduc-
ing P4P in care settings characterized by CAP-payments like in Germany (Brosig-Koch et al.l 2020]).
Our study adds to the potential of personality traits within the scope of worker selection strategies to
improve the performance (e.g.,|Ashraf and Lee., |2016). Our findings can be useful in developing targeted
interventions aimed at selecting an efficient and patient-oriented medical workforce. Any policy interven-
tion ideally rests on known behavioral and psychological mechanisms. As these mechanisms seem to be
incentive-scheme specific, different payment systems such as capitation and fee-for-service might require

different quality-enhancing approaches.
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Appendix: Additional information and analyses

Table A.1: Sample characteristics

Sample
Full sample Medical students Non-medical students Physicians

A. All payment systems
Main characteristics

Male 40.2% 27.3% 53.5% 40.0%
Age (Mean, s.d.) 28.6 (9.8) 25.2 (7.0) 24.3 (3.4) 45.3 (6.7)
Personality traits (Mean, s.d.)
Extraversion 3.6 (0.83) 3.7 (0.84) 3.5 (0.90) 3.5 (0.56)
Neuroticism 2.8 (0.97) 2.6 (0.91) 3.0 (0.92) 2.6 (1.10)
Openness 3.6 (0.92) 3.8 (0.88) 3.3 (0.97) 3.6 (0.82)
Conscientiousness 3.6 (0.81) 3.6 (0.69) 3.2 (0.81) 4.3 (0.53)
Agreeableness 3.1 (0.71) 3.3 (0.63) 2.8 (0.73) 3.1 (0.64)
N 107 44 43 20
B. FFS
Main characteristics
Male 44.2% 40.9% 50.0% 40.0%
Age (Mean, s.d.) 28.4 (9.9) 24.3 (4.5) 24.1 (4.0) 45.9 (7.2)
Personality traits (Mean, s.d.)
Extraversion 3.7 (0.86) 3.8 (0.89) 3.7 (0.92) 3.4 (0.66)
Neuroticism 2.8 (0.92) 2.4 (0.82) 3.1 (0.85) 3.0 (0.08)
Openness 3.5 (0.93) 3.9 (0.85) 3.3 (1.00) 3.5 (0.80)
Conscientiousness 3.5 (0.79) 3.5 (0.66) 3.1 (0.82) 4.1 (0.61)
Agreeableness 3.1 (0.67) 3.3 (0.66) 2.9 (0.61) 3.2 (0.63)
N 52 22 20 10
C. CAP
Main characteristics
Male 36.4% 13.6% 56.5% 40.0%
Age (Mean, s.d.) 28.8 (9.9) 26.1 (8.8) 24.6 (2.9) 44.6 (8.2)
Personality traits (Mean, s.d.)
Extraversion 3.4 (0.79) 3.5 (0.79) 3.4 (0.88) 3.4 (0.58)
Neuroticism 2.7 (1.02) 2.8 (0.99) 2.9 (0.99) 2.3 (1.11)
Openness 3.6 (0.91) 3.7 (0.92) 3.4 (0.95) 4.0 (0.69)
Conscientiousness 3.7 (0.82) 3.8 (0.70) 3.3 (0.81) 4.5 (0.44)
Agreeableness 3.0 (0.76) 3.2 (0.61) 2.9 (0.83) 3.0 (0.90)
N 55 22 23 10

Notes. This table corresponds to Table A.1 in |Brosig-Koch et al.| (2021) presenting summary statistics of
subjects’ characteristics for the full sample of our experiment, medical and non-medical students, and physicians
differentiated by payment system.
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