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Abstract

Background: Few studies have addressed quality of care in pay-for-performance (P4P) diabetes
programs from the perspective of patients’ perceptions. This study aimed to explore the
relevance among interaction, trust, co-decision-making, information disclosure, medical
satisfaction and value co-creation.

Methods: A large-scale survey of P4P diabetes patients was conducted from April to June in
2014. The total number of qualified outpatients was 313 and the return rate was 50.2%.
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Result: Significant impacts were observed after the implementation of the P4P programs for
diabetic patients. Interaction (=0.155, p<0.01) and information disclosure (f=0.698, p<0.001)
had a significant positive effect on medical satisfaction, Interaction (f=0.134, p<0.01) and
information disclosure (f=0.563, p<0.001) had a significant positive effect on value co-creation.

Conclusions: A good patient—physician relationship can be established through information
disclosure and effective communication by both parties. Fluent communication between patient
and physician helps improve satisfaction with medical service and facilitate the creation of
higher value. Health authorities could develop policies to increase participation in P4P programs
and encourage continued improvement in health care outcomes.

Keywords: Pay-for-performance; Interaction, Information disclosure; Medical satisfaction
Introduction

The health competent authority in Taiwan initiated the allowance reduction of the outpatient
visits at regional hospitals and higher hierarchical hospitals from 2018, the allowance of
outpatient visits at the regional hospital and medical centers will be reduced by 2%, followed by
a total of 10% reduction in 5 years, the ultimate goal is to implement a hierarchical medical
system [1]. Therefore, patients are free to visit physicians at community clinics or hospital
outpatient departments for any episode based on their preference. In addition, Taiwan’s National
Health Insurance (NHI) was launched in 1995, and has improved public access to health care
services [2].

The characteristics of ambulatory care in Taiwan differ somewhat from those in other countries
[3]. As a result of the freedom of choice and the easy access to ambulatory care, the average
number of annual western physician visits was ~12.1 per capita, compared with an average of 1.9
visits per year in 2017 in other developed countries in the Organization for Economic
Cooperation and Development [4] Primary care workloads (the number of patients seen per day)
are also relatively high in Taiwan compared with those in other countries, and the duration of
patient visits with the physician is very short—often 2 to 5 minutes [5-6]. Accordingly, patients
are often criticized for their doctor shopping behavior, which may hamper the continuity of care
between patients and their physicians [5].

Diabetes has been the fifth leading cause of death in Taiwan since 1986, accounting for 3% of
the total healthcare expenditure of the NHI program. The standardized mortality rate of diabetes
grew from 15.6 per 100,000 in 1981 to 26.6 per 100,000 in 2009 [7]. In October 2001, the
Bureau of National Health Insurance (BNHI) implemented a pay-for-performance (P4P) program
for diabetes, the Diabetes Mellitus P4P (DM-P4P) program. Physicians may also receive quality
bonuses (paid quarterly), which vary according to their performance (relative to their peers) in a
number of selected measures, 2017 diabetes standard mortality rate has dropped to 23.5 per
100,000 [8]. Hospitals and community clinics with physicians specializing in internal medicine,
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pediatrics, family medicine, metabolic medicine, endocrinology, cardiology, or hematology are
eligible for voluntary participation. Physicians seeking to participate in the DM-P4P program
were required to be certified as medical personnel for the diabetes shared care system [9].

P4P programs—payment initiatives that reward providers for improving or delivering high
quality healthcare—can improve a variety of healthcare processes and outcomes [10-11], and
reduce overall health care expenses over the long term [12]. The primary feature of P4P
programs is the financial incentive to encourage providers to follow certain patient-centered
treatments and practice recommendations to improve the quality of care [13-14]. P4P programs
have been widely advanced in health care as a means to improve the value of care [15].

The patient—physician relationship evolves with time. In the past, most doctors played dominant
roles while patients fully cooperated and followed doctors’ instructions. Disclosure refers to how
much information regarding diagnosis, therapies and conflicts of advantages the doctor tells the
patient. In the 21st century information disclosure received greater attention and better
communication between doctors and patients began. Then, the idea took hold that shared
decision-making in health care begins with a good patient—physician relationship [16]. The
interaction between physicians and patients is a multidimensional social relationship [17-19] in
which patients play active rather than passive roles in maintaining or improving their health. In
other words, patients and physicians must share information, authority and responsibility [20-
21]. A good patient—physician relationship is beneficial in terms of creating higher value when
medical services are provided and used. Sassy and Hollander [17] pointed out early in the 1950s
that the patient—physician relationship is the interpersonal interaction between doctors or related
health care professionals and patients [22].

From a value creation theory [23-24], value co-creation with customers has become a relevant
topic academically and managerially [25] and is when two stakeholders expansively create and
increase the common value via joint activities [26-27]. About the patient-physician relationship,
a higher mutual trust through continual services, it usually leads to the medical satisfaction and
more favorable outcomes [7,28-30]; transparent information disclosing may add idly reduce
information asymmetry [31-35]; the patient-physician interaction creates customer value [36]. In
addition, shared decision-making, evidenced-based, promotes collaboration between patients,
family members, and healthcare providers to determine the best treatment plan [36-39]; the
interaction is essential to value, enhances the medical co-creation [40-43], and thus is complex
and determines the medical care value.

It auxiliary improves the relationship value by applying resources [44-45]. The medical service
top goal is to: provide highly efficient medical treatment; finally produce the best probable
medical outcomes [46]. Moreover, more and more scholars value the co-creation [47-50]; the
reliable sources mainly emphasize that mutual trust [51-52], interaction [53], shared decision-
making [54], and information disclosing [31-35] enhance the medical co-creation values [40-42].

www.ijmshr.com Page 60




International Journal of Medical Science and Health Research
Vol. 3, No. 04; 2019
ISSN: 2581-3366

The effect of the value co-creation on patient satisfaction is to highlight the mutual trust for
deciding and interacting. Therefore, the medical service input and output on patient satisfaction
are to achieve the patient satisfaction-based value co-creation, specifically to explore the related:
interaction; mutual trust; shared decision making; information disclosing. Consequently, the
health care gap can be bridged.

Methods
Research design and subjects

It is a cross-sectional survey study on the hospital which has been graded “Excellent” in the
hospital accreditation and classified as a regional hospital in the National Health Insurance
program, a survey of P4P diabetes patients was conducted from April to June in 2014. For the
sampling, patients were convenience sample selected and interviewed by well-trained
interviewers at outpatient settings or clinic offices in participating institutions. Diabetic patients
with ICD-9-CM diagnosis code 250 at the time of their outpatient visits who could communicate
in Mandarin or the Hocking dialect were eligible to participate. Patients who agreed to
participate were asked to sign a letter of consent. Patients were encouraged to fill out the
questionnaire themselves. Trained interviewers provided assistance to patients who were
illiterate or suffered from presbyopia or other eye diseases. The total number of qualified
outpatients was 313 and the return rate was 50.2% (n=623). Sex and education were used to
examine the appropriateness and prove the effectiveness of the samples, and the result showed
that these two factors did not have significant influence (p=0.251; p=0.246), indicating that each
feature was representative. The questionnaire and research design were inspected and approved
by the Institutional Review Board of Show Chwan Memorial Hospital (IRB 1030403) and all
subjects signed an informed consent form.

Tools

The “Pay-for-Performance Programs” questionnaire, the research tool in this study, was drafted
with reference to related literature. The questionnaire includes six dimensions, i.e. interaction,
trust, shared decision making, information disclosure, medical satisfaction and value co-creation.
In the early stage of the research, we compiled 47 questions, and scored using a 5-point Likert
scale from “strongly disagree” 1 to “strongly agree” 5. Higher score indicates better medical
satisfaction and value co-creation.

Interaction refers to the interpersonal interaction and relationship between doctors and patients;
trust refers to the confidence between patients and physicians and the degree of confidence in
medical treatment. Shared decision making means that doctors allow patients to join in the
process of medical care while being treated and allow them to participate in treatment decisions.
Information disclosure refers to full information disclosure between physicians and patients, and
the exchange and sharing of the medical knowledge required to eliminate information asymmetry
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in both parties. Medical satisfaction and value co-creation are the measures used to improve the
quality and cooperation of medical service as well as value co-creation through finding and
solving problems in medical and health care.

The basic information on subjects includes sex, age, education, marital status, smoking status,
alcohol consumption, exercise habits, family history of diabetes and length of time since diabetes
diagnosis. After the draft of the scale was completed, five experts in health care administration
and medical care were invited to conduct expert validation and provide modification suggestions.
After the experts reviewed and discussed the questions, eight of the original 72 questions were
deleted and 63 questions were left for inspection. The Content Validity Index (CVI) for the
appropriateness of the questions was 0.93. In general, the questions on the original
questionnaires determined the first draft before the grading method was selected. Thus, the
questionnaire has effects to some degree on the measurement of variables and constructs.
Finally, the final questionnaire was modified based on the content validity and face validity of
actual interviews and theories.

Data analytical method

SPSS for Windows 19.0 was used to create files and analyze research data, and the level of
significance was set as p < 0.05. First, the demographic variables, smoking status, alcohol
consumption, exercise habits, family history of diabetes and length of time since diabetes
diagnosis are shown through the descriptive statistics of patients. The patients’ data were used
determine the best regression model. To prevent sampling errors from affecting the study, non-
response error verification was conducted immediately after questionnaires were received. The
received questionnaires were divided into early respondents and late respondents based on the
criteria of Armstrong and Overton [55] and verified using important constructs such as
interaction and value co-creation. Our results showed no significant difference in these important
constructs, and therefore non-response errors should not affect the sampling of the study.

Results
Descriptive statistics of sample characteristics

Table 1 summarizes P4P patient demographic characteristics and characteristics of the
participating healthcare institutions. Of the 313 effective samples of P4P participants, 56.9%
were male. In the female and male respondent groups, 30.4% and 42.8% were aged >50 years (p
< 0.05), 14.7% and 20.8% were senior high school students (p < 0.05), 31.9% and 48.2% were
married (p < 0.05), 41.2% and 46.0% were non-smokers (p < 0.001), 42.2% and 46.0% were
non-drinkers (p < 0.001), 29.7% and 47.0% exercised regularly (p < 0.01), 31.9% and 37.7% had
a family history of diabetes (p < 0.05), and 11.5% and 18.2% had been diagnosed with diabetes
<5 years prior (p < 0.05).
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Reliability and validity test of the measurement model

The examination of the measurement model includes internal consistency, convergent validity
and discriminated validity. First, three indicators are used to test the convergent validity of the
research tools in accordance with Lee and Scott’s research guidelines [56] as follows. (1) Factor
loading should be significant and >0.5. (2) Cranach’s alpha and composite reliabilities (CR)
should be >0.60 and 0.70 [57]. (3) Averaged variance extracted (AVE) should be >0.50. (Note:
In other words, the square root of AVE should be > 0.71.) It can be seen in Table 2 that the AVE
of each construct is 0.5 or higher on average, meaning that the measurement model has great
convergent validity. Cranach’s alpha and complex reliability (CR) are consistent with the
aforementioned. Hence, the research tools meet the basic requirements of the three convergent
validity indicators mentioned above, indicating that this study has convergent validity and
discriminated validity, which proves the accuracy of the measurement result.

Discriminated validity describes how well the measurement variables discriminate between
different constructs. The correlation coefficient of each variable and other variables by which the
same construct is tested should be higher than that of the variables that are used to measure
different constructs. To conduct the discriminated validity test, the AVE square root (Table 3,
bold values appearing diagonally) of each individual construct should be higher than the
correlation coefficient of other constructs in the model (Table 3, values not appearing
diagonally). Table 3 shows the matrix of correlation coefficient of each construct. The AVE
square roots of the construct are shown diagonally. As shown in Table 3, the AVE square root of
the measurement variable of each construct is higher than the correlation coefficient of any two
constructs, indicating that the study has good discriminated validity.

Multiple regression analysis was conducted on variables regarding the effect of P4P programs on
diabetes care and medical satisfaction. The analysis showed that after controlling for the other
variables, R? of medical satisfaction model was forecast to attain 71.0% and F=38.195, p<0.001,
reflecting the statistical significant difference. The factors with a significant difference included
time since diagnosis, interaction and information disclosure. Time since diagnosis less than 5
years and medical satisfaction showed a significant negative correlation (f=—0.118, t=—3.14,
p<0.05), and interaction and medical satisfaction showed a significant positive correlation
(B=0.155, t=2.896, p<0.05). Information disclosure and medical satisfaction showed significant
positive correlation (f=0.698, t=10.307, p<0.001). There was no significant primary effect of
sex, age, educational level, marriage status, smoking status, alcohol consumption, exercise
habits, family history of diabetes, trust and shared decision making toward the medical
satisfaction, and there was no statistical significant difference in B value (p>0.05).

The analysis showed that after controlling for other variables, R? of the value co-creation model
was forecast to attain 67.6% and F=29.599, p<0.001, reflecting a statistically significant
difference. The factors with significant differences included interaction and information
disclosure. Interaction and value co-creation showed a significant positive correlation (f=.134,
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t=2.283, p<0.05), and information disclosure and value co-creation showed a significant positive
correlation (B=.563, t=7.594, p<0.001). There was no significant primary effect of sex, age,
educational level, marriage status, smoking status, alcohol consumption, exercise habits, family
history of diabetes, time since diagnosis, trust or shared decision making on medical satisfaction,
and there was no statistically significant difference (p>0.05) in value co-creation (Table 4).

Discussion

Since 2001, the Bureau of the NHI has implemented a P4P program for diabetes care. Physicians
who specialize in metabolic disorders or endocrinology and physicians who have undergone a
training program for diabetes shared care can voluntarily apply to participate in the P4P program
[12]. This study aimed to explore the effect of the P4P program on diabetes care and value co-
creation. Multiple regression analysis of the empirical evidence from the questionnaires showed
that interaction and information disclosure have a positive influence on medical satisfaction and
value co-creation. This is consistent with previous studies showing that the interaction between
patients and doctors makes patients more willing to follow doctors’ instructions and attach
importance to health behaviors [34, 58-59]. Patients are allowed ensure their own safety by
raising questions openly or providing relevant physical and psychological information to
caregivers during interaction. Moreover, it is more likely that patients will know more about
health-related values. Hospitals strengthen interaction with other patients to improve medical
quality, and if the hospital staff commits to interaction, they can effectively create value for the
hospital [60]. However, some scholars find that patients may already know their rights to know
their health status and that doctors have the obligation to fully inform them during interaction.
Nonetheless, patients often feel reluctant to challenge the authority of medical professionals in
some circumstances. For example, they tend to talk less so as to avoid irritating doctors, or they
may think that doctors are too busy to be asked [61]. Furthermore, patients may feel the authority
of doctors through non-verbal expression, such as tone of voice, attitude and eyes [62] so their
courage to express ideas will be constrained. The empirical results of the study show that better
interaction results in higher medical satisfaction and co-created value.

Information disclosure was shown to have a significant influence on medical satisfaction and
value co-creation. In the field of medical care, economists consider doctors as income seekers
[63] because medical service is a heterogeneous product, and it is difficult for patients to search
for information because of the information structure of the medical market. There is an obvious
information asymmetry between patients and doctors, and doctors serve as the representatives of
patients. Therefore, doctors have a stronger dominance over the medical care service of patients.
In such a circumstance, an imperfect representative relationship often occurs as follows. (1) The
doctor may not respond to or may misunderstand the requirements of the patient. (2) Doctors
may not know which therapy can cure the patient or lack complete information. (3) The doctor
may mislead the patient about the effects of treatment [64]. Thus, Rush [65] strongly argues for
the necessity of information disclosure and obtaining patients’ agreement. Information
asymmetry already exists in the medical care market but the development of mass media and the
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internet allows patients to obtain adequate knowledge of health-related information and have the
ability to make decisions to ensure that the doctor effectively discloses information to the patient
[66]. Patients can solve the problems together by selecting the therapy and medical service to be
provided. Under the NHI system, the P4P program is accompanied by a fee-for-services payment
scheme. The increase in health care expenses for diabetes-related physician visits under the fee-
for-service payment system was attributed to case management fees and the fees for additional
physical examinations, laboratory tests, medications, and physician visits. Conversely, patients in
the P4P program had fewer diabetes-related hospitalizations and lower hospitalization expenses
due to diabetes-related conditions. This result implies that regular, comprehensive follow-up care
can help physicians to detect minor conditions at earlier stages or to pay greater attention to the
details of symptoms [12]. Research on the factors that influence patients’ decisions to join
medical decision-making has been compiled through a systematic review of literature. These
data show that the demographics of patients (e.g., young, well-educated, female, medical
decision), as well as medical history, health care and health conditions have an influence on the
medical decision-making of patients. However, these studies have not investigated the influence
of the different roles of patients on decisions and differing meanings of involvement and joining
in decision-making [67]. Medical service is offered based on a series of professional judgments.
It is an interactive decision, and an interactive mode of shared decision-making [68]. When a
patient actively joins in the discussion of medical decisions and expresses his/her ideas, conflicts
in decision making are less likely to occur [69] and satisfaction with the medical decision will be
improved [70]. More importantly, if patients have adequate relevant knowledge to join medical
decision-making, shared decision making will influence value co-creation. In this study,
information disclosure did not have a significant influence on medical satisfaction and value co-
creation.

Patients and doctors should trust each other [71] and trust plays a core role [33, 54, 72]. When a
patient has confidence in a doctor, he/she tends to follow the doctor’s instructions [58,73] and
believe that he/she can maintain long-term health [74]. This helps reduce the uncertainty with
regard to medical behaviors [74]. If a patient have greater confidence, this results in better health
outcomes [75]. It also results in benefits for hospital management, such as improvement of
patient satisfaction, decreased transfers to other hospitals [76] and an increase positive feedback
for the doctor [77]. Accordingly, the patient—physician relationship is established on the basis of
interaction of both parties and confidence [78], and the results show that interaction and trust
have a positive influence on value co-creation. This study did not show a significant effect of
trust and shared decision making on medical satisfaction and value co-creation. The reasons for
this may be investigated in future studies.

Conclusions
There are an increasing number of pay-for-performance (P4P) program models that provide

financial incentives to health care providers according to specific predetermined quality
benchmarks or provision of proper follow-up care [12, 79-80]. A P4P program can be designed
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with respect to process or outcome, at the level of the physician or the hospital and in an
outpatient or inpatient setting [12, 81]. Because of the increased level of medical knowledge,
education, and higher levels of medical information among the population, patients will compare
and select hospitals with more complete equipment and better quality service, incentivizing
hospitals to change the hospital-centered relationship more swiftly [82]. Hospitals need to
strengthen interactions with patients to provide quality health and well-being. The way doctors
and all medical professionals apply professionalism, thinking, and decision making in medical
care will influence the outcome in terms of value co-creation to some degree [60]. A good
patient—physician relationship can be established through information disclosure and effective
communication by both parties [83-84]. Fluent communication between both parties helps
improve satisfaction with medical service and facilitate the creation of higher value [35].
Interpersonal interaction [18,85], trust [76], shared decision-making [83,86], eliminating
information asymmetry, and information disclosure [83-84] will determine the final outcome in
terms of value co-creation.

This study showed that interaction and information disclosure have a positive influence on
medical satisfaction and value co-creation. As the medical environment has changed,
individualism and customer awareness have risen, and medical service has become more easily
accessible, medical institutions and doctors face fierce competition. Today, more focus has been
put on understanding and respecting patients’ autonomy. This also includes understanding the
psychology and behavior modes of patients and how to use knowledge and experience win
patients’ trust and have great interaction, thus attracting potential customers and acquiring new
customers. The method of quantitative analysis for large samples applied in this research of
value co-creation fills a gap in the qualitative research. It is concluded that interaction and
information disclosure are key drivers of medical satisfaction and value co-creation from the
perspective of patients.

Study Limitations

The data in this study have been compiled and analyzed as completely as possible but there still
are some limitations. For example, the variables of “interaction” and “information disclosure”
proposed in the study have content validity but there is no comparison since patients are the only
subjects, with no doctors included. Future research may be conducted on the basis of this study
to provide a more detailed theoretical framework. No empirical support for variables (such as
trust) were obtained, so the reason for this should be investigated via field interviews, gathering
of secondary data and other qualitative research. Finally, P4P is a medical care team composed
of physicians, health educators, case managers and dietitians, it can effectively improve the
patient's continuous medical treatment and overall care. research and analyses of other
stakeholders in should be conducted in future research.

Abbreviations:

NHI: National Health Insurance; P4P: Pay-for-performance
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Table 1 Descriptive statistics (n=313)

Characteristics Female Male p?
n % n %

Total 135 43.1 178 56.9
Age(years) 108
<30 2 0.6 7 2.2
31-40 12 3.8 6 1.9
41-50 26 8.3 31 9.9
>50 95 30.4 134 42.8
Education level .076
Junior high school and under 51 16.3 47 15.0
Senior high school 46 14.7 65 20.8
College and above 38 12.1 66 21.1
Marriage status 031
Single 13 4.2 14 4.5
Married 100 31.9 151 48.2
Others 22 7.0 13 4.2
Smoking .001
Never 129 41.2 144 46.0
Yes 6 1.9 34 10.9
Drink .001
No 132 42.2 144 46.0
Yes 3 1.0 34 10.9
Exercise habit .005
No 42 13.4 31 9.9
Yes 93 29.7 147 47.0
Family history of diabetes 138
No 35 11.2 60 19.2
Yes 100 31.9 118 37.7
Suffering time: diabetes .702
<5Years 36 11.5 57 18.2
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6-10Years 42
11-15Years 29
16-20Years 13
>20Years 15

13.4 50
9.3 30
4.2 21
4.8 20

16.0
9.6
6.7
6.4

& There were significant differences ( p <0.001) in all variables of patients’ characteristics
among enrollee, potential enrollee, and comparison groups. The statistical difference was
calculated by the x” test for categorical variables and by the t test for continuous variables.

Table 2 Validity and average variable extracted

Construct Average SD Cronbach's a Cv AVE
Interaction 4.415 528 0.954 0916  0.577
Trust 4.501 522 0.918 0.915 0.684
Information disclosure 4.478 498 0.964 0.935 0.597
Shared decision-making 4.483 468 0.955 0.940 0.612
Medical Satisfaction 4.478 496 0.972 0.940 0.613
Value-Co Creation 4.414 513 0.974 0.942  0.600

Note: Average variable extracted (AVE), Complex validity (CV), Standard deviation (SD)

Table 3 Variable Correlation Coefficient Matrix

Measure 1 2 3 4 5 6
1. Interaction .760
2. Trust .663*** .827
3. Information disclosure JJ95F** 721k 773
4. Shared decision-making .638***  608*** 785*** 782
5. Medical Satisfaction J21%*%* 646***  838*** 641*** 783
6. Value-Co Creation 692***  §33***  BO3*** 673*** 8h1*** 775

Note: *** p<.001
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Table 4 Multiple regression analysis of PAP diabetes care and medical satisfaction

Measure

Medical Satisfaction

Value Co Creation

Gender (Reference Group(RG): Female)
Age(years) (RG: >50)
<30
31-40
41-50
Education level (RG: College and above )
Junior high school and under
Senior high school
Marriage status (RG: Married)
Single
Others
Smoking (RG: Never )
Drink (RG: No)
Exercise habit (RG: No)
Family history of diabetes (RG: No )
Suffering time: diabetes (RG: 6-10Years)
<5Years
11-15Years
16-20Years
>20Years
Interaction
Trust
Information disclosure

Shared decision making
Model explanation force change
RZ
Adj. R®
F
P

Beta
.007

.003
014
-.030

-.012
-.009

.044
-.017
.064
.007
.005
021

-.118
-.048
-.065
-.028
155
077
.698
-.066

t
189

.108
.389
-.854

-.334
-.248

1.248
-.536

1.857
193
157
637

-3.140**
-1.321
-1.853

.780
2.896**
1.648
10.307***
-1.276

129
710
38.195
.000***

Beta
015

-.042
.029
-.053

-.059
-.035

.029
-.024
.030
.057
-.015
-.023

-.037
-.018
-.044
.054
134
.078
.563
091

t
400

-1.173
739
-1.389

-1.468
-.859

733

-.684

.806
1.493
-.405
-.643

-.892
446
-1.159
1.379

2.283%*

1.526

7,594
1.619

676
.653
29.599
.000***

Note: *** p<.001, **p<.01, *p<.05
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