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Abstract

Previous studies (Long et al. 2023) have found that factors such as gender and academic positions do not influence the
severity of administrative actions taken by institutions. However, this study provides inconsistent evidence; it focuses on
incidents of research misconduct in hospitals across Mainland China, exploring factors related to punishment through a
large cross-sectional dataset (N=815). Regression analysis revealed a significant correlation between authorship order
and the punishment intensity (p<0.05). Under specific conditions, there was a significant correlation between
professional title (senior) and punishment intensity (p=0.001), and an interaction between professional title and types of
research misbehavior. Further analysis of simple effects showed that, in cases of fabrication and falsification, and
combinations of multiple research misbehavior, researchers with senior titles received significantly lighter punishments
compared to those with junior, intermediate, and associate senior titles (p<0.05). The study unveils potential
accountability patterns (collective accountability and tiered punishment) that may be adopted by hospitals in Mainland
China, as well as the challenges faced in ensuring fairness, emphasizing the importance of independent investigative
bodies for incidents of research misconduct and advocating for fairness as a priority in governance of research

misconduct.
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Background

Punishment is one of the means by which universities, institutions, or governments address research misconduct (RM).
For example, in the NIH’s “A Guide to the Handling of Research Misconduct Allegations” it is stated that once research
misconduct is investigated and confirmed, the NIH will take measures such as “removal of the responsible person from
the particular project, letter of reprimand, special monitoring of future work, probation, suspension, salary reduction, or

initiation of steps leading to possible rank reduction or termination of employment.” (National Institutes of Health 2019)

Punishment is seen as a way to improve research integrity (RI) through deterrence (Breen 2016). In Mainland China,
frequent and large-scale incidents of RM in the medical field have raised concerns about Rl (Yu et al. 2020; Lancet 2015).
The government of Mainland China had to announce a broad punishment regulation, including restrictions on work outside
the academic field, or prohibitions on obtaining bank loans, running companies, or applying for public service jobs, to
punish researchers who commit “serious” RM (Cyranoski 2018). However, as with the problems faced by other countries
in the world, investigations into RM incidents in Mainland China are usually led by universities or institutions. The severity
of RM incidents and the results of punishments are often determined by individual RI officers or investigation committees.

As Yeo-Teh and Tang (2021) point out:

“Owing to the subjectivity of this process, the conclusion reached could vary between investigating
officers/committees, even when adjudicating based on similar evidence. This variation would likely have an impact

on the sanctions delivered.” (p.279)

Numerous factors in the adjudication process may influence the punishment results assigned for RM. Previous study
indicates that discrepancies in the definition of RM can result in varying approaches to governance (Li and Cornelis 2020).
Particularly, there is a strong inconsistency and controversy in the definition and understanding of research misbehavior
(Resnik 2019). Research by Long et al. (2023) on the Office of Research Integrity (ORI) found that the severity of RM or
the pattern of research misbehavior is related to the severity of administrative actions, but not to race, gender, academic
position, or administrative position. However, due to the pervasive gender bias in the academic system (Robinson-
Zanartu et al. 2005; Llorens et al. 2021) as well as factors such as academic status and professional titles (Horbach et al.
2020; Duma et al. 2019), current singular evidence is not sufficient to prove that these factors do not influence the
punishment results of RM. Particularly, as different countries have varied governance approaches to RM, this may lead to
different factors influencing punishment results (Shykhnenko and Sbruieva 2022). Moreover, due to the hierarchical
system of hospitals in Mainland China (Cai et al. 2017), hospitals of different levels often vary in their involvement in
research, which could also affect their understanding of RM and corresponding governance means, thus influencing the
punishment results. Some scattered studies have found that authorship order reflects the differing degrees of
responsibility that authors have for the same paper, which could also lead to varying levels of accountability (Hussinger

and Pellens 2019).

However, the current body of evidence concerning factors related to punishments for RM remains limited: it often relies on
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qualitative interpretations to postulate about factors associated with RM punishments, with a lack of extensive quantitative
analysis. This is particularly evident in studies from Mainland China, where pertinent evidence is critically sparse. Such
scarcity not only narrows our comprehension of the variance in RM punitive measures enacted by hospitals, universities,
or other research institutions across diverse cultural contexts and administrative frameworks but also constrains our ability
to discern the challenges that contemporary governance measures encounter. Furthermore, prior research has not
accounted for certain complex scenarios, including the interaction effects among various associated factors.
Consequently, to bridge the gaps identified in the literature, this study aims to (1) investigate factors correlated with RM
punishments—such as gender, professional title, types of research misbehavior, authorship order, and institutional level;
and (2) examine the potential interactive effect among these variables, thus contributing a more comprehensive body of

evidence to the field and offering insights from a national perspective.

Methods

This is an observational, retrospective and exploratory study on the punishments of RM in hospitals across Mainland
China. The purpose is to explore whether factors such as gender, institutional level, types of research misbehavior,

authorship order, and professional title are associated with the punishments for RM.

Data and sample collection

Data on RM incidents are derived from the investigation result documents disclosed by the Ministry of Science and
Technology of the People’s Republic of China (MOST) under the “Building Research Integrity” () program in 2021,
spanning from January 1 to December 31. These documents include: (1) names; (2) titles of the retracted papers involved

in RM; (3) authorship of the papers; (4) types of research misbehavior; (5) punishment results.

From January 3 to January 12, 2023, a search was conducted and the texts of all the RM punishment results published by
the MOST were collected. As the MOST has not publicly disclosed the gender, authorship order, and professional title

information of individuals involved in RM, relevant data were obtained through alternative channels.

Information about researchers engaged in RM was retrieved from institutional official websites. If the information was not
available on the official website, online medical consultation apps (for example, Chunyu Doctor App, and Youlai Doctor
App) were utilized for retrieval. In Mainland China, these apps provide information such as the doctor’s professional title,
gender, name, and affiliated institution. Therefore, searches were conducted on these apps using the “affiliated unit +
name” query format. For samples where gender could not be determined, the “NameSor Chinese API” (https://chinese-
names.app/gender) was utilized for identification. Moreover, for the authorship order, it was determined by searching for
the paper title on PubMed. The data on institutional level comes from the “China Hospital Competitiveness Report (2020-

2021)" (Cao et al. 2020).

As shown in Figure 1, a total of 408 cases of RM, involving 1088 researchers, were obtained. After obtaining these

samples, data cleaning was conducted, and the following criteria were applied to exclude certain data: 1. Samples for
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which personal information could not be obtained through publicly available ways; 2. Samples from non-hospital

institutions (not within the scope of this study); 3. Samples with merged punishments (some researchers were involved in

multiple RM cases, and their punishment results were merged, which could lead to outliers, thus such samples were

removed). Finally, a total of 815 samples were included in the analysis.
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Figure 1. Sample selection process

Variable measurement

For the independent variables, which were non-numeric, collaboration with two coders was established to develop a
coding scheme (see Appendix 1) and code for professional titles, gender, institutional levels, types of research
misbehavior, and authorship order. The coders, each with approximately three years of research experience, are familiar
with research methods such as content analysis. Before coding, coding guidelines were provided, and coding results were
discussed to reach a consensus on issues where opinions differed. Cohen’s Kappa was used to calculate inter-coder

reliability for latent variables, with the overall reliability for all latent variables exceeding 0.9.

For the dependent variable (punishment results), a metric called “punishment intensity (Pl)” was proposed to measure it.
Based on the data obtained, this metric was designed to include five primary dimensions (administrative sanctions,
financial penalties, research penalties, professional penalties, teaching penalties) and 31 secondary dimensions. After
setting the dimensions for Pl, between December 4 and December 8, 2023, the Delphi method was used to invite 12
experts who assigned scores to each secondary dimension based on the severity of the punishment (impact on the
researcher’s career), with the least severe being 0 points and the most severe being 10 points, and provided weights for
the primary dimensions. After resolving differences of opinion through two online meetings, the final dimensions and their
scores and weights were determined by collaboration with the experts, as shown in Appendix 2. Specifically, Pl is a

weighted index calculated with:

)

Pm'1(mx&y

n

where: W;is the weight for the i-th primary dimension. S; is the sum of scores of the secondary dimensions under thei-th

primary dimension. nis the number of primary dimensions. For example, consider a case that receives organizational
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criticism and admonitory talk, has its achievement bonus deducted for 10-12 months, academic awards and honors
revoked for 3 years, professional promotion canceled for 5 years, and graduate supervision qualifications canceled for 3
years'. It is worth noting that a score of 0 for a primary dimension means that the case did not receive a punishment in
that dimension. Furthermore, in some cases of RM, the MOST provides reasons for not punishing certain individuals,
such as when individuals are listed as authors without being aware of it2. However, in other cases, some individuals are
exempt from punishment without any stated justification. In these instances, these cases have been coded as 0, signifying

that no punishment was received.

Data management and analysis

Data were entered and coded using Excel (Version 2403 Build 16.0.17425.20176, 2021, Microsoft Corporation, Redmond,
Washington, USA, https://office.microsoft.com/excel), and statistical analysis and visualization were conducted using
RStudio (Version 2023.09.1+494, Integrated Development Environment for R. RStudio, PBC, Boston, MA,
https://posit.co/). In the descriptive statistics phase, all independent variables were categorical and thus described through
frequency distributions and proportions. The dependent variable was continuous and described using maximum,
minimum, mean, and standard deviation values. Additionally, violin plots were used to analyze the distribution of the

independent variables and their within-group data.

Before initiating the regression analysis, all independent variables were converted to factor type. The Ordinary Least
Squares (OLS) method was then employed during the regression analysis phase to evaluate the impact of these
variables on the dependent variable. Subsequently, the Shapiro-Wilk test was utilized to assess the normality of residuals
within the linear regression model. The null hypothesis of this test posits that the data follows a normal distribution. If the
test statistic W's significance level is less than 0.05, the null hypothesis is rejected, indicating a deviation from normal
distribution (Hanusz and TarasiNska 2014). With the Shapiro-Wilk test yielding a significance level less than 0.01, it was
concluded that the residuals of the model are not normally distributed; thus, using OLS might lead to incorrect inferences

and conclusions.

Subsequently, considering the non-normality of residuals and the data type, a generalized linear model (GLM) with a
Tweedie distribution was selected, which does not require the residuals to be normally distributed (Pekar and Brabec
2017). The Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) were used to judge the model’s
goodness of fit3, and the Variance Inflation Factor (VIF) was used to assess the model’s multicollinearity issues* To
further investigate potential interaction effects between variables, simple slope plots were employed for a preliminary
visual assessment. If the simple slope plots suggested the presence of possible interaction effects, the Wald test was
applied to conduct pairwise comparisons of the marginal means of the variables. This approach aids in determining if the
relationship between the variable combinations and Pl differs at various levels. Additionally, a p-value < 0.05 was

considered statistically significant.

Result
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Sample characteristics

Figure 2 indicates that 64.7% of the individuals involved in RM incidents are males, a proportion higher than the 35.3%
involving females, thus supporting the findings of previous studies (Fang, Bennett, Casadevall, 2013; Gopalakrishna et
al., 2022). Associate senior researchers show the highest rate of RM involvement at 42.1%, followed by those holding
intermediate titles at 36.3%. At the institutional level, researchers from municipal hospitals have the highest rate of
involvement, accounting for 51% of cases. Regarding authorship order, the first or corresponding authors hold the
greatest responsibility, comprising 73.6% of cases, with second authors at 7.9%. The incidence of accountability
decreases with lower authorship positions. In terms of misbehavior types, fabrication or falsification is most common,
representing 44.3%, followed by ghostwriting at 32.1%, with no reported cases of ethical violations or plagiarism. The

maximum Pl value is 7.70, the minimum is 0, and the average is 2.08.
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Figure 2. Characteristics of included samples (N=815)

Results of Tweedie GLMs

When employing a Tweedie GLM for regression analysis, it is necessary to discuss the setting of the variance power
value (where 1 < variance power < 2). Testing values within this range (results detailed in Supplementary Material Table
S1) revealed that a variance power of 1.4 yielded the lowest AIC and BIC (AIC = 2586.67, BIC = 2683.44), suggesting
optimal model fit; therefore, | set the variance power to 1.4. Furthermore, | selected a link power of 0, as it is the most
commonly utilized link function for Tweedie GLMs (Dunn and Smyth 2018). VIF test results indicate that all independent
variables have VIF values less than 10 (see Supplementary Material, Table S2), confirming the absence of

multicollinearity.

Univariate regression results (see Appendix 3) reveal that within institutional levels, provincial hospitals mete out
significantly lower PI for RM compared to top-tier hospitals (coefficient (coef.) = -0.19, p = 0.041, 95% confidence interval
(CI) [-0.36, -0.01]). The rest did not exhibit statistical significance (p > 0.05). Regarding authorship order, positions from
the second (coef. = -0.14, p < 0.001, 95% CI [-1.38, -0.72]) to the eighth author (coef. = -1.69,0 = 0.003, 95% CI [-2.82, -
0.63]) have significant negative coefficients compared to either the first author or the corresponding author, indicating they
were subject to significantly lower Pl. For variables such as gender, professional title, and types of research misbehavior,

there was no significant correlation with Pl (p > 0.05).

The multivariate regression results, depicted in Figure 3, show that the coefficients for authors ranked second (coef. = -
1.07, p < 0.001, 95% CI [-1.37, -0.76]) through eighth (coef. = -1.67,p = 0.003, 95% CI [-2.81, -0.61]) remain significantly
negative when compared to the first or corresponding author. This confirms a significant association between authorship
order and PI. Notably, in the variable of professional titles, the senior group, which was not significant in the univariate
regression, became significant in the multivariate regression (coef. = -0.46, p = 0.001, 95% CI [-0.73, -0.18]). This
indicates that compared to the junior group, the senior group receives significantly lower Pl. The lack of significant
findings (p = 0.05) for other professional title groups suggests that the relationship between professional title and Pl may
only hold under certain conditions. For institutional levels, provincial hospitals (coef. = -0.004, p = 0.959, 95% ClI [-0.17,
0.16]), significant in univariate analysis, lost significance in the multivariate model, perhaps due to explanatory power
being shared with other variables. There were no significant shifts in the statistical significance of the remaining variables
(p = 0.05). The diagnostic plots for the multivariate regression analysis are presented in Supplementary Material, Figure

S1.
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Variable N Estimate P
Gender ;

Male 527 I: Reference

Female 288 - 0.07 (-0.02, 0.186) 0.133
Institutional Level :

Top-tier Hospilals 120 -I Reference

Provincial Hospitals 119 = -0.00 {-0.17, 0.16) 0.959

Municipal Hospitals Ranked 1-250 389 Hi- -0.02 {-0.15, 0.12) 0.797

Municipal Hospilals Ranked 251-500 27 v -I g -0.04 (-0.33, 0.24) 0.768

County Hospitals Ranked 1-250 36 i 0.20 (-0.03, 0.43) 0.092

Not listed 124 —.I~ -0.02 (-0.18, 0.14) 0.808
Authorship Order !

Corresponding Author and First Author 23 ol Reference

Corresponding Author or First Author 600 —I—E~ -0.16 (-0.40, 0.09) 0.204

Second Author 64 —— . -1.07 (-1.37, -0.76) <0.001

Third Author 50 —— i -1.19 (-1.52, -0.86) <0.001

Forlh Author 31 —— ; -1.41(-1.80,-1.03)  <0.001

Fifth Author 26 —i— . -1.38(-1.79,-0.97)  <0.001

Sixth Author 12 —— . -1.14 (-1.65, -0.63) <0.001

Seventh Author 6 —— E -1.04 (-1.71, -0.39) 0.002

Eighth Author 3 i . -1.67 (-2.81, -0.61) 0.003
Types of Research Misbehavior :

Ghostwriting 262 -I Reference

Falsification and Fabrication 361 £ ] -0.05 (-0.16, 0.06) 0.358

Violation of Authorship Norms 1 L] ' 0,73 (-2.39, 0.77) 0.376

Combination of Multiple Research Misbehaviors 191 -I- -0.04 (-0.17, 0.08) 0.469
Professional Title i

Junior 27 * Reference

Intermediate 296 —— -0.09 (-0.34, 0.17) 0.495

Associate Senior 343 — -0.07 (-0.33, 0.18) 0.571

Senior 149 —l— E -0.46 (-0.73, -0.18) 0.001

-28 -2 -1.6 -1 05 a 05

Figure 3. The results ofmultivariate regression (N=815)

Results of the interaction effect analysis

Due to changes in the statistical significance of certain groups within the professional title in the multivariate regression
results, as compared to the univariate regression, it is posited that there may be variables capable of moderating the
relationship between this variable and Pl. Consequently, variables that might interact with the professional title variable
were explored, revealing that only the types of research misbehavior may potentially exhibit an interaction effect with this

variable.

Specifically, upon incorporating an interaction term (refer to Figure 4), the groups implicated in falsification and fabrication
(coef. = 0.66, p = 0.024, 95% CI [0.09, 1.24]) and those engaged in multiple research misbehaviors (coef. = 0.94p =
0.009, 95% CI [0.23, 1.65]) exhibited a shift from non-significance to significance. Within the professional titles, the senior
group’s previously significant effect diminished (coef. = 0.24, p = 0.358, 95% CI [-0.27, 0.76]), whereas the intermediate
group’s effect became significant (coef. = 0.50, p = 0.044, 95% CI[0.02, 1.00]). Although the associate senior group’sp-
value (coef. = 0.47, p = 0.062, 95% CI [-0.02, 0.96]) decreased, it did not reach the threshold of significance. These
findings imply that the relationship between the senior professional title and PI varies with the types of research
misbehavior; such variability is pronounced to the extent that the inclusion of misbehavior types in the model obscures the

distinction between the senior and the junior (reference) groups. In contrast, the intermediate group may demonstrate a
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consistent relationship with PI, which becomes more apparent upon adjusting for specific misbehavior types. These
findings may imply that the relationship between the senior professional title and Pl varies with the types of research
misbehavior; such variability is pronounced to the extent that including the interaction term in the model obscures the
distinction between the senior and the junior (reference) groups. In contrast, the intermediate group may demonstrate a
consistent relationship with PI, which becomes more apparent upon adjusting for specific misbehavior types. Significantly,
all interactions in the model were statistically significant (p < 0.05), underscoring a genuine interactive effect between
types of research misbehavior and professional titles, suggesting that the relationship between professional titles and Pl is

moderated by the specific misbehavior types.

To further ascertain the interaction effect, a simple slopes graph was constructed (see Appendix 4). The graph illustrates
that, in cases of falsification and fabrication, the trend in Pl decreases from the junior to the senior group. Conversely,
under ghostwriting activities, the trend in Pl increases, suggesting an interactive association between types of research
misbehavior and professional titles. Additionally, the results of pairwise comparisons (simple effects) revealed complex
interactions between the two variables (see Figure 5). When controlling for falsification and fabrication, significant
differences in Pl were observed between the associate senior and senior (coef. = 0.41, p < 0.001, 95% CI[0.22, 0.60]),
intermediate and senior (coef. = 0.33, p = 0.008, 95% CI [0.13, 0.53]), and junior and senior (coef. = 0.61,p = 0.009, 95%
CI1[0.23, 0.98]). Under the condition of ghostwriting, no significant differences were noted between the four professional
title groups (p = 0.05). However, significant differences in Pl emerged under the scenario involving a combination of
multiple research misbehaviors, specifically between associate senior and senior (coef. = 0.51, p < 0.001, 95% CI[0.24,
0.77]), intermediate and senior (coef. = 0.55, p < 0.001, 95% CI [0.28, 0.82]), and junior and senior (coef. = 1.01,p=
0.003, 95% CI [0.44, 1.59]). This may indicate that the association between professional titles and PI could be
strengthened or weakened depending on the specific types of research misbehavior, such as falsification and fabrication,

as well as combinations of multiple misbehaviors.
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Variable N
Types of Research Misbehavior
Ghostwriting 262
Falsification and fabrication 361

Combination of multiple research misbehaviors 191
Professional Title

Junior 27
Intermediate 296
Associate Senior 343
Senior 149
Types of Research Misbehavior x Professional Title
Ghostwritingx Junior 10
CMRMx Senior 40
Falsification and fabricationx Senior 68
CMRMx Intermediate 68
Falsification and fabricationx lintermediate 120
CMRMx Associate senior 79

Falsification and fabricationx Associate senior 154

[ T I
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Figure 4. The results of the regression analysis with interaction terms ( N=815)
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Estimate (95% CI)

0.66 (0.09 to 1.24)
0.94 (0.23 to 1.65)

0.50 (0.02 to 1.00)
0.47 (-0.02 to 0.96)
0.24 (-0.27 to 0.76)

-1.26 (-2.03 to -0.48)
-0.85 (-1.49 to -0.22)
-0.97 (-1.70 to -0.24)
-0.78 (-1.38 to -0.19)
-0.97 (-1.70 to -0.24)
-0.66 (-1.26 to -0.07)

p-value

Reference
0.024
0.009

Reference
0.044
0.062
0.358

Reference
0.001
0.009
0.010
0.011
0.010
0.030

Note: CMRM: Combinations of multiple misbehaviors. To enhance clarity, the figure does not report other variables such

as authorship order, gender, and institutional level. Additionally, the “violation of authorship norms” category within types

of research misbehavior was omitted from the analysis due to an insufficient number of samples. This exclusion also

occurred in some combinations of interaction terms.
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Figure 5. The results of the analysis of simple effects ( N=815)

Note: ***: p< 0.001; **: p<0.01;*: p<0.05; ns: p=0.05.

Discussion

In previous studies on RM, scholars have mostly focused on how researchers perceive RM (Li and Cornelis 2020b;
Paruzel-Czachura, Baran, and Spendel 2020) and how to prevent it (Pratt et al. 2019). Over the past decade, with the
increase in RM incidents—evidenced by the growing number of retractions—there has been an intensifying punitive
atmosphere within the academic community. There have been increasing calls for more sanctions and even discussions
about classifying them as criminal offenses (Dal-Ré et al. 2020). However, sanctions for RM often take place in a “black

box,” and our understanding of the punishment process remains very limited. As Hesselmann and Reinhart (2020) noted:

“We conclude that sanctions for scientific misconduct operate within a cycle of invisibility: The challenges in
making visible the processes that precede the sanctions, such as their rare and incidental character, as well as

confidentiality concerns, result in a low visibility for the investigation procedures.” (p.416)

This exploratory study offers insights into the factors related to punishment through a large cross-sectional data set,
further considering the challenges institutions face in dealing with incidents of RM. Contrary to previous literature, the
study found a significant negative relationship between authorship order and PI. This suggests that hospitals in Mainland
China may adopt a collective punishment model (where paper authors share responsibility) and also implement a tiered

accountability, with the first and corresponding authors receiving the most severe punishment, while other authors
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significantly less so. The study also revealed nuanced relationships between professional title and Pl under certain
conditions. While no significant differences were found in the Pl received by intermediate and associate senior
researchers compared to those with junior titles involved in RM, senior title holders received significantly lighter penalties.
A possible explanation is that unlike the rule-based governance systems in the West, Mainland China operates on a
relationship-based governance system (Li, Park, and Bao 2019). Within such systems, governance within organizations
tends to be hierarchical and paternalistic (Lau and Young 2013). Individuals with more social capital may leverage

relationships and networks to mitigate PI (Mooijman and Graham 2018), though more evidence is needed.

Interestingly, the study also discovered an interaction effect between types of research misbehavior and professional title,
especially under conditions of fabrication and falsification and combination of misconduct behaviors, where the interaction
held statistical significance. Further analysis of simple effects revealed that when involved in fabrication and falsification,
researchers with senior titles received less severe punishments compared to other groups. Similarly, when involved in
combination of misconduct behaviors, senior title holders also received lighter punishments. This differentiation more
specifically reveals how the relationship between professional title and Pl might be strengthened or weakened under
certain research misbehaviors, suggesting that institutions might need to consider the appropriateness of punitive
measures under specific conditions. This is an issue not sufficiently emphasized in the existing literature (Were, Kaguiri,
and Kiplagat 2020), which seems to overlook that RM is a “wicked problem,” often focusing on how external factors (such
as incentive systems or institutional culture) promote the occurrence of RM (Bouter 2015; Olesen, Amin, and Mahadi

2017). As Eaton (2023) points out:

“When we talk about the study and practice of scholarly integrity, we are talking about wicked problems. The term
‘wicked problem’ refers to that class of social system problems which are ill-formulated, where the information is
confusing, where there are many clients and decision makers with conflicting values, and where the ramifications

in the whole system are thoroughly confusing.” (p.4)

Therefore, if we view the issue of RM as a continuum, then in addition to the factors that cause it and the measures or
systems to prevent it, the governance process, particularly the process of implementing punishment, also deserves
attention. This study goes beyond the purview of existing literature, revealing the challenges inherent in the governance
process of RM itself. From a practical standpoint, it suggests that institutions might need to consider the involvement of
independent investigative bodies (Resnik, Hosseini, and Rasmussen 2024) to avoid interference from certain factors
during the investigation and governance of RM. However, Mainland China lacks independent bodies to investigate
incidents of RM. Investigations of such incidents almost entirely rely on administrative staff employed by universities,
hospitals, or research institutions themselves (Yi, Nemery, and Dierickx 2019), who have long worked within these entities
and cannot ensure the absence of conflicts of interest or connections with the investigated parties. Some studies have
even identified the politicization of RM incidents, using governance of RM as a sufficient and effective reason to oust
competitors (Tsai 2018). Therefore, this research underscores the importance of independence in adjudicating incidents

of RM, as this may weaken the association between professional titles and the PI.
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Furthermore, this study’s exploration touches upon a pressing unresolved question: how to ensure fairness in the
investigation of RM incidents. Previous literature has analyzed the impact of retractions on academic careers, finding that
prominent scholars suffer more severe consequences after retractions involving fraud or misconduct than their less
distinguished counterparts (Azoulay, Bonatti, and Krieger 2017). Conversely, other studies have found that authors with a
history of retraction, particularly those with less research experience, are more likely to abandon their careers after a
retraction (Memon, Makovi, and AlShebli 2023). These studies powerfully unveil the structural unfairness lurking behind
the punishments for RM incidents. This research supports these findings. If previous literature focused on the unfairness
in career progression for researchers of different academic positions post-punishment (with retractions seen as a form of
punishment), then this study to some extent reveals the potential unfairness within the punishment process itself:
researchers with different professional titles face significantly varying intensities of punishment for the same types of
research misbehavior. Although stronger evidence is required to further corroborate this point, ensuring fairness in
punishment should be considered a priority. This is not only a matter concerning individuals’ career trajectories but also

pertains to the values we uphold regarding RI.

The limitations of this study include: (1) It is a cross-sectional retrospective study, and although the sample size is large, it
cannot infer causative factors that might affect the Pl from a causal perspective. Instead, it can only emphasize
correlational relationships; (2) The study’s sample exclusively comes from hospitals in Mainland China, which may not
allow for generalization to universities or research institutions. There may be institutional differences in the governance of
incidents of RM, thus limiting the universality of the conclusions; (3) Given that the independent variables are categorical,
the sample size of some groups varies significantly, which may have amplified the range of error and limited the statistical

detection power for these groups.

Conclusion

In summary, this study provides the first evidence from a large cross-sectional dataset to uncover factors associated with
the handling of RM incidents in hospitals across Mainland China. The findings illustrate the collective accountability
pattern adopted by Chinese hospitals and the tiered punishment intensity based on authorship order that is applied during
adjudication. Furthermore, the study identifies an interaction between professional title and types of research misbehavior,
discovering significant differences in the punishments received by senior title holders for specific types of research
misbehavior compared to other researchers. The study emphasizes the importance of third-party institutions’ involvement
in the investigation of scientific misconduct cases, as well as the need to prioritize fairness in the execution of

punishments.

Appendix

Appendix 1. Variable names, explanations, and encoding rules
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Variables
Gender

Professional
title

Institutional
level

Authorship
order

Types of
research
misbehavior

Meanings
Gender of the sample

The level of professional
title for the sample

Ranking of the institution
affiliated with the sample

Position of the sample in
the paper’s authorship

The types of RM engaged
in by the sample®
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Encoding

Male=0, Female=1

Junior=1, Intermediate=2, Associate Senior=3, Senior=4

Top-tier hospitals = 1, Provincial hospitals = 2, Municipal hospitals ranked 1-250 = 3; Municipal hospitals ranked
251-500 = 4; County hospitals ranked 1-250 = 5; County hospitals ranked 251-500 = 6; Not listed = 7.

Corresponding author and first author=0, First author=1, Corresponding author=1, Second author=2, Third
author=3, and so on

Falsification and fabrication=1, Plagiarism=2, Violation of authorship norms=3, Ghostwriting=4, Violation of ethical
standards=5, Combination of multiple research misbehaviors = 6

Appendix 2. Scores and proportions for each dimension of Pl
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Primary Dimension Weight Secondary Dimension Score
Admonitory talk 1
Criticism 2
RIS | Warn.ing (Party members receive internal party warning, non-party members receive administrative 3
warning)
Record a demerit © 4
Record in the Rl archive or RM database’ 5
Deduct achievement bonus for 1-3 months 1
Deduct achievement bonus for 4-6 months 2
Financial penalties 15% Deduct achievement bonus for 7-9 months 3
Deduct achievement bonus for 10-12 months 4
Deduct achievement bonus for more than 1 year 6
Revoke academic awards, scholarly honors, and project application qualifications for a period of 1 year 1
Revoke academic awards, scholarly honors, and project application qualifications for a period of 2 years 2
Revoke academic awards, scholarly honors, and project application qualifications for a period of 3 years 3
Research penalties 25% Revoke academic awards, scholarly honors, and project application qualifications for a period of 4 years 4
Revoke academic awards, scholarly honors, and project application qualifications for a period of 5 years 5

Revoke academic awards, scholarly honors, and project application qualifications for a period of 6-10 years 7

Permanently revoke academic awards, scholarly honors, and project application qualifications 10
Cancel professional promotion for 1 year 1
Cancel professional promotion for 2 years 2
Cancel professional promotion for 3 years 3
Professional penalties 25% Cancel professional promotion for 4 years 4
Cancel professional promotion for 5 years 5
Cancel professional promotion for 6-10 years 7
Revoke professional title 10
Cancel supervision of graduate qualifications for 1 year 1
Cancel supervision of graduate qualifications for 2 years 2
Cancel supervision of graduate qualifications for 3 years 3
Teaching penalties 20% Cancel supervision of graduate qualifications for 4 years 4
Cancel supervision of graduate qualifications for 5 years 5
Cancel supervision of graduate qualifications for 6-10 years 7
Revoke supervision of graduate qualifications 10
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Variable N Estimate [¢]
Gender :
Male 527 m Reference
Female 288 EL 3 0.03{-0.07, 0.13) 0.559
Institutional Level :
1
Top-tier Hospitals 120 m Reference
Provincial Hospitals 119 - -0.19 (-0.36, -0.01) 0.041
Municipal Hospitals Ranked 1-250 389 i -0.07 {-0.21, 0.07) 0.310
1
Municipal Hospitals Ranked 251-500 27 —-—:—' -0.19 (-0.49, 0.11) 0.215
County Hospitals Ranked 1-250 36 —— 0.09 (-0.16, 0.34) 0.474
Not listed 124 —.—L -0.13 (-0.30, 0.04) 0.140
1
Authorship Order '
Corresponding Author and First Author 23 i Reference
Corresponding Author or First Author 600 —ilk :b ’ -0.14 (-0.37, 0.11) 0.269
Second Author 64 —i— i -1.03 (-1.33, -0.72) =0.001
Third Auther 50 —il i -1.14 (-1.47, -0.82) <0.001
Forth Author 31 —— ! -1.37 (-1.75, -0.98) =0.001
Fifth Author 26 ; L X -1.35 (-1.78, -0.94) <0.001
Sixth Author 12 —— | -1.11 (-1.63, -0.60) <0.001
1
Seventh Author 6 . L : : -0.91 (-1.57, -0.27) 0.006
Eighth Author 3 i X -1.69 (-2.82, -0.63) 0.003
Types of Research Misbehavior :
1
Ghostwriting 262 M Reference
Falsification and Fabrication 361 .8 -0.02 (-0.13, 0.09) 0.774
Violation of Authorship Norms 1 i : -0.91 (-2.75, 0.73) 0.317
Combination of Multiple Research Misbehaviors 191 . 3 -0.04 (-0.17, 0.09) 0.560
Professional Title |
Junior 27 ! Reference
Intermediate 296 —— 0.08 (-0.20, 0.36) 0.590
Associate Senior 343 -+ 0.18 (-0.09, 0.46) 0.193
1
Senior 149 —-—I" -0.23 (-0.52, 0.07) 0.135
2.5 2 1.3 l‘I 0.5 llu' 05
Appendix 3. The results of the univariate retrospective analysis
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1.0
o
3 -
m 4
=
T 0.5
E
@
=
Z
B
c
3
z e
W
£ 0.0+ =
5
=
5
w
£
i
0.54
Jur‘1iar Intermlediate Assorcia:e Ser'*i-o' Juﬁior Inte'rr;ed ate Aasc:ciate Serlﬂor JJI’KTiOI' Irlermleciate Assclciate Serl1ior
Senior Senior Seaniar

Professional Title

Appendix 4. Simple slopes graphs for professional titles and types of research misbehavior
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Footnotes

1 The PI for this case would be calculated as follows: (1+2) x 0.15 + 4 x 0.15 + 3 x 0.25 + 5 x 0.25 + 3 x 0.20 = 3.65.

2 In this case, since these instances do not involve RM, they were not initially collected as samples.

3 Generally, the smaller the values of AIC and BIC, the better the fit of the model. (Burnham and Anderson 2002, 302-5)
4 A VIF value greater than 10 is considered to indicate severe multicollinearity. (Marquaridt 1970)

5| classify and encode samples based on the categories specified in the Procedures for Investigating and Dealing with
Research Misconduct’ released by the Natural Science Foundation of China regarding types of research misbehavior.

This classification does not merge FPP into a single category; instead, it treats plagiarism as one category and considers
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fabrication and falsification as another. Additionally, it includes research misbehaviors such as ghostwriting, violating

authorship norms, and violating ethical standards.

6 A “demerit recording” is one of the administrative sanctions in Mainland China. It is more severe than a warning because
it not only serves as a warning but also implies that the research personnel at fault must undergo certain punitive

measures.

7 In Mainland China, the personal archives of citizens document information such as their educational background,
disciplinary actions in education, and honors received. When citizens seek employment, employers access this file to
obtain relevant information. The integrity file for research is similar to this; it accompanies researchers throughout their

lives, leaving a permanent “stamp” on their career.
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