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Abstract
This study examines the impact of periodic public announcements of customers’ employee recognitions from a non-monetary employee recognition program on subsequent changes in the number of customers’ employee recognitions and customer satisfaction. Recognized employee customer-oriented behaviors (COB) include helping and comforting patients that go “above and beyond” frontline caregivers’ expected role behaviors. Theory-based hypotheses on the antecedents and consequences of monthly variation in the number of publicly announced COB recognitions are developed by integrating theory and research on determinants of employees’ prosocial behavior, incentive-based rewards, and social dynamics found in social cognitive theory. I find that the number of publicly announced recognitions in one period is positively related to the number of recognitions in the following period. Further, I find a non-linear S-shaped relationship between the number of publicly announced recognitions and average patient satisfaction scores that varies depending on the number of publicly announced recognitions each month.
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PUBLIC ANNOUCEMENTS OF EMPLOYEE RECOGNITIONS FROM CUSTOMERS AND CUSTOMER SATISFACTION: LONGITUDINAL EFFECTS IN THE HEALTHCARE CONTEXT

1. INTRODUCTION
Organizational researchers have shown a strong interest in understanding the causes and consequences of employees’ prosocial behaviors that go “above-and-beyond” their required task responsibilities in assisting and supporting organizational co-workers, customers, and clients (Bolino & Grant, 2016).  Brief and Motowidlo (1986) used the term “prosocial organizational behavior” (POB) to describe different types of prosocial employee behaviors. At the organizational level, research on the effects of organizational citizenship behaviors, a type of POB, generally support Organ’s (1988) early observation that these behaviors, in the aggregate, are associated with improved organizational performance (e.g., Nishii, Lepak, & Schneider, 2008; Schneider, Ehrhart, Mayer, Saltz, & Niles-Jolly, 2005; Podsakoff, Whiting, & Podsakoff, 2009). Given the potential value of these discretionary prosocial employee behaviors to improve organizational and service effectiveness, it is logical that managers would attempt to find ways to motivate employees to engage in more of them. 
Within service industries such as healthcare, the setting for this study, it is common for organizations to allow patients to directly recognize frontline employees for their prosocial behaviors in addressing patient needs that are perceived as exceeding expectations (Vogus & McClelland, 2016). Customer-oriented behavior (COB) is the term used for these extra-role prosocial employee behaviors that are specifically directed at customers (Borman & Motowidio, 1993; Lanjananda & Patterson, 2009; Mechinda & Patterson, 2011; Organ et al., 2006). Aggregate levels of COB are particularly valuable in service industries because the quality of employee-customer interaction is related to customer satisfaction and loyalty, key links in the service profit chain (Subramony & Pugh, 2015). 
Compensation theory and evidence demonstrate that the use of financial incentives and rewards are one of the most powerful tools available to managers and organizations for directing employee effort and behavior (Gerhart & Fang, 2015; Shaw & Gupta, 2015). Using financial incentives to motivate employees to engage in various forms of POB, however, is conceptually and practically problematic. For example, early definitions of organizational citizenship behavior explicitly limited these behaviors to those that “were not directly or explicitly recognized by the formal reward system of the employing organization” (Organ, 1988: 4). Although this definitional exclusion was softened in later work (Organ, Podsakoff, & Podsakoff, 2011), using direct financial incentives to motivate COB would seem to contradict the notion that this behavior is “spontaneous” and “extra-role” (Katz & Kahn, 1978). Also, the emphasis on individual performance-based financial rewards appears antithetical to encouraging employee cooperation and co-worker helping behaviors. Indeed, some evidence suggests that when individual performance-based pay is emphasized in the organization, there is a decrease in organizational citizenship behavior (OCB) (Deckop, Mangel, & Cirka, 1999; Wright, George, Farnsworth, & McMahan, 1993).
However, as Organ et al. (2011) explained, concerns about the use of incentives to motivate and reward POB focus primarily on the use of ‘high-powered’ financial incentives (Williamson, 1975) that make significant financial rewards contingent on specific acts of POB. An alternative is to use ‘lower-power’ incentives that are perceived as less salient in directing behavior because they are indirect, uncertain, and somewhat distal from the behavior (e.g., Deci et al., 2017). Non-monetary public recognition and award programs are a clear example of a low-powered organizational incentive program used widely in organizations. A broad-based survey of over 450 organizations found that 89% of organizations had at least one employee recognition program in place (WorldatWork, 2015). Seventy-six percent of these organizations recognized employees for going “above-and-beyond” proscribed task performance. 
Recent research on the performance effects of financial incentive plans has argued for a renewed focus on the motivational and performance effects of receiving periodic incentives payments over time (Frankfort & Argoutaki, 2021). Frankfort and Argoutaki (2021) conceptualize these periodic payments as “recurring temporal markers” that increase the salience and attention given to the content and goals of the incentive plan and lead employees to respond by temporally increasing both incentivized and unincentivized performance. Similarly, OCB scholars have called on researchers to consider more closely how employees respond to periodic ‘cues’ regarding OCB performance over longer time periods that “trigger [employees’] sensemaking of their good citizen identity, potentially interrupting the ongoing flow of their OCB as they reappraise their investments” (Methot, Lepak, Shipp, & Boswell, 2017: 12).  I argue that periodic public announcements of employees whose COB was recognized by patients creates additional unit-level social dynamics that lead to temporary changes in behavior of employees who are publicly recognized as well as other (non-recognized) unit employees. These unit-level employee responses manifest in temporary changes in the aggregate number of unit-level recognized acts of COB as well as subsequent changes in average customer satisfaction. 
The purpose of this study is to advance current understanding of how periodic public announcements of employees who received COB recognition from patients in a hospital setting lead to subsequent changes in the number of recognized patient-directed COB acts and average patient satisfaction. I draw from previous theories and evidence regarding the motivational and performance impact on employees in response to receiving non-monetary recognition from customers and integrate these with proposed social dynamics found in social cognitive theory (Bandura, 1986) to develop hypotheses predicting unit-level changes over time. I test these hypothesized relationships using a unique data set consisting of monthly archival data on the number of publicly announced COB recognitions and average patient satisfaction scores over a 44-month period at one hospital location. 
This study contributes to the relatively small, but growing, body of human resource management literature in services (Bowen, 2016; Subramony & Pugh, 2015) as well as to research on unit-level (collective) outcomes associated with encounters between frontline service providers and customers (patients) (Subramony, Groth, Hu, and Wu, 2021). Research that focuses on the quality of the interaction between frontline employees and customers heightens our understanding of employees’ impact on customers’ experience and satisfaction (Bowen, 2016; Scheider et al., 2005). 
In addition, the study expands existing social cognitive theory research at the unit-level of analysis by proposing and testing hypotheses that include the dynamic interplay between groups of employees receiving public recognition for their acts of COB and those that don’t. Including these proposed unit-level dynamics into the hypothesized effects of unit-level COB recognitions on average customer satisfaction introduces the importance of changes in the number of publicly announced COB recognitions as a boundary condition that affects the relative strength of this relationship. Including this boundary condition in theoretical predictions provide a more complex understanding of the non-linear (S-shape) relationship between unit-level changes in the volume of periodic COB recognition announcements and average patient satisfaction across the range in the number of periodic unit-level COB recognition announcements.
Finally, the study extends compensation theory and research on the effects of non-monetary employee recognition plans by demonstrating how public announcements of employees’ recognized COB acts in one period impacts unit-level changes in the aggregate number COB recognitions and customer satisfaction in subsequent periods. 
2. THEORY AND HYPOTHESES
2.1 Intrinsic and Extrinsic Motivational Effects of COB Recognitions
The use of social recognition as a motivational tool to improve employee performance is supported by multiple motivational theories (Markham, Scott, & McKee, 2002) including need theory (Alderfer, 1972), goal theory (Locke, 1982), and reinforcement theory (Skinner, 1938).  Wiley (1997) found that in surveys dating back to 1946, employees ranked “appreciation of work done” as second only to “good wages” as the most important factor that motivates them at work. Drawing primarily on behavioral reinforcement theory as well as Bandura’s (1986) Social Cognitive Theory, Stajkovic and Luthans (2001; 2003) have addressed how social recognition (i.e., specific contingent praise) delivered privately by supervisors to individual employees in ways prescribed by Organizational Behavior Modification theory (O.B. Mod.) had positive effects on employee performance. Describing the effects of different forms of reinforcers (i.e., money, social recognition, and feedback) on individual performance, Stajkovic and Luthans (2001, 2003) proposed that the impact of social recognition as a behavioral reinforcer is based on the extrinsic outcome utility belief that social recognition will lead to other tangible future rewards such as pay increases and promotions. They proposed that employees adjust (regulate) their behavior following social recognition through the process of forethought, “the self-regulatory mechanism that allows perceived future outcomes (based on social recognition) to be cognitively transferred into current action” (Stajkovic & Luthans, 2001: 583). Stajkovic and Luthans’ (2003) meta-analysis of O.B. Mod. studies supported the hypothesized improvement in individual performance from social recognition alone and in combination with money and feedback. 
Although the O.B. Mod. perspective on social recognition is important for identifying individual-level mechanisms that lead to behavioral changes in employees, its application in the current study is limited. Luthans and Stajkovic’s work specifically focuses on the use of O.B. Mod. techniques to assess the effects of privately delivered social recognition by supervisors on individual-level employee outcomes. For example, Stajkovic and Luthans (2001) explicitly sought to control for interactions with co-workers who might have knowledge of the focal employee’s recognized behavior in their field experiment in order to isolate the impact of the privately delivered supervisor recognition on employee task performance. In contrast, the current study explicitly incorporates the role of social comparisons among both recognized and non-recognized employees at the unit-level to explain the periodic effects of publicly announced employee recognitions received from customers (patients) on unit-level customer satisfaction over a multi-year timeframe.
[bookmark: _Hlk501540874]In other micro-level research, Grant and colleagues examined whether and how receiving recognition or expressions of gratitude directly from the beneficiaries of employees’ prosocial behaviors led employees to engage in additional prosocial behaviors (see Bolino and Grant, 2016, for a summary of this work). They found evidence that receiving expressions of gratitude from beneficiaries enhanced individuals’ perceptions of the positive impact of their work as well as their perceived social worth. These changes in individual perceptions had a positive effect on individuals’ subsequent helping behaviors directed towards beneficiaries. As Grant and Gino (2010: 947) explained, gratitude expressions from beneficiaries “provide concrete evidence that helpers’ actions matter in the lives of beneficiaries, thus satisfying helpers’ basic motives to feel valued…Feeling valued encourages prosocial behavior by reducing the helper’s uncertainty about whether beneficiaries will welcome assistance.” Additional research found that messages and expressions of gratitude received directly from beneficiaries had a stronger motivating effect on future behavior than when these messages were delivered by leaders (Grant & Hoffman, 2011). For example, Grant and Gino (2010) found that simple expressions of gratitude (i.e., “thanks”) from beneficiaries more than doubled the likelihood that helpers would provide assistance again, and increased the time spent helping.
[bookmark: _Hlk501540802]Additional empirical research on the performance effects of publicly delivered non-monetary employee recognition and awards on unit-level task performance, as well as helping behavior, has been conducted by labor and behavioral economics researchers (Gubler, Larkin, & Pierce, 2016; Lacetera & Macis, 2010; Neckermann, Cueni, & Frey, 2014). The questions addressed by these researchers focus on how and when the use of non-monetary public awards can lead to improved performance, without apparent monetary gain by employees (Gallus & Frey, 2016; Neckerman et al, 2014). Similar to O.B. Mod. researchers, economists argue that public recognition is valuable to employees because it confers social status on the ‘winners’ and enhances future promotion opportunities (Kosfeld & Neckermann, 2011; Lacetera & Macis, 2010). However, this more macro-level research is noteworthy in that it explicitly incorporates the potential negative effects of social comparisons associated with publicly announced recognition and performance-based awards on unit-level performance (Larkin, Pierce, & Gino, 2012). The effects of negative social comparisons by “non-winners” suggest that these programs may not always translate into improved performance at the unit level. In addition, providing public recognition may induce “gaming” behavior in which employees attempt to receive public recognition without engaging in desired behavior (Gallus and Fey, 2015; Gubler, Larkin, & Pierce, 2016). These potential performance-related risks associated with non-monetary public rewards might help explain why managers may choose to not introduce public employee recognitions programs in their organizations, despite their apparent ability to improve individual motivation and performance at a minimal cost to the employer (Frey & Gallus, 2016; Larkin et al., 2012). 
2.2 Social Cognitive Theory: Unit-level Social Dynamics and Motivational Effects
	Bandura’s (1977; 1986) social cognitive theory (SCT) provides additional insights into how the social dynamics associated with public announcements of COB recognitions influence not only the perceived self-efficacy and motivation of individuals receiving public recognition, but also the perceived self-efficacy and motivation of other unit employees who are not publicly recognized. According to SCT, human behavior is influenced by reciprocal relationships between three factors: 1) personal factors (e.g., cognitions and beliefs about their ability to engage in effective COB), 2) the social environment (e.g., recognition and rewards linked to COB), and 3) and their own behaviors (e.g., successful, and unsuccessful COB enactments in the past). The reciprocal nature of the relationships between these factors lead to a series of feedback loops. For example, a positive feedback loop occurs when COB performances are recognized and acknowledged by their recipients, strengthening employees’ self-efficacy beliefs. 
	In addition, when employees’ COB performances are publicly announced by the organization, the salience of engaging in COB is enhanced, and “vicarious motivation” of non-rewarded employees to engage in COB is potentially strengthened as well (Bandura, 1986: Chap. 7).  For example, observing another employee engaging in COB with a patient that results in the patient subsequently recognizing the employee’s effectiveness can increase other employees’ belief that they can also engage in successful patient-directed COB. Similarly, “seeing others rewarded or punished functions as a motivator by arousing expectations in observers that they, too, are likely to experience similar outcomes for comparable performances.” (Bandura, 1986: 301). 
	Bandura (1986), however, recognized that the motivating effect of observing others receiving recognitions may not always increase motivation for non-recognized employees. The public nature of employee recognition awards gives rise to social comparisons: “When some are praised, while others are ignored for the same deserving performances, the slighted persons not only observe the others’ outcomes, they experience immediate, direct consequences for their own behavior” (Bandura, 1986: 301). The consequence of not being recognized for a comparable COB performance can be perceived as a type of negative re-enforcement, which discourages employees from continuing to engage in these behaviors. 
	Drawing on SCT insights, I propose that unit-level periodic announcements of employees receiving customer recognitions in the previous period provides all unit employees with information that affects their motivation to engage in acts of COB in subsequent periods. Employees whose COB performance is publicly recognized by the organization should experience an increase in motivation to engage in these acts because 1) an increased belief in their competency to engage effectively with customers and 2) an increase in the expectation that this effective performance will result in a positive / valuable outcome. For those not recognized, the consequence for their future behavior is less clear. Each public recognition announcement provides employees with new feedback information. The result of this feedback may or may not lead to an overall increase in the subsequent number of COB performances depending on non-recognized employees’ social comparisons or comparisons with their own outcomes in previous periods.
	Given that periodically announced COB recognition can have both positive and negative effects on non-recognized employees’ motivation to engage in COB acts in the future, I propose that the total number of public COB recognitions each period provides a useful unit-level indicator of the overall motivational strength of public employee recognitions over time for several reasons. First, a higher number of publicly announced patient-originated recognitions in a period means that a greater number of unit employees receive positive feedback and public recognition of their ability to successfully engage in acts of COB with patients. This feedback and public recognition are expected to provide a source of positive motivation for these employees to continue to engage in acts of COB performance in subsequent periods. Second, a greater number of publicly recognized employees in the unit means that there are relatively fewer non-recognized employees in the unit whose motivation and COB may be negatively affected by adverse social comparisons in subsequent periods. Third, a greater number of publicly recognized employee COB performances in a period increases the opportunity for non-recognized employees in the unit to experience vicarious motivation by observing how the COB of co-workers are recognized and rewarded by the organization.
H1: At the unit-level, the monthly number of publicly announced COB recognitions at time (t-1) will be positively related to number of monthly COB recognitions at time (t).
2.3 Monthly COB recognitions as a descriptive unit-level variable
Although it is common for unit-level variables to represent latent constructs that emerge from interactions of individual unit members, this is not always the case. Koslowski and Klien (2000) argued that, in contrast to shared unit-level constructs (such as a customer-service climate) that emerge from interactions and common experiences of unit members, other unit-level measures (such as unit size and demographic diversity) are descriptive properties of the unit as a whole. Monthly counts of COB recognitions are an example of what Kozlowski & Klein (2000: 31) described as a unit-level variable with “descriptive configural properties.” This type of unit-level variable describes the level of variation in an objectively measured characteristic whose meaning does not depend on the shared understanding of unit members. Kozlowski & Klien (2000: 31) use the example of demographic diversity, which describes the extent to which unit members’ demographic characteristics are dissimilar, as an example of a variable with configural descriptive unit-level properties. 
In this study, monthly COB recognition counts represent a unit-level descriptive variable that measures monthly variation in the sum of individual-level motivational effects generated by publicly recognizing employees for acts of COB, relative to the motivational effects on unit members who are not recognized. Since the total number of employees remained stable during the period under study, changes in the number employees receiving COB recognitions per month also provide information on the relative number of non-recognized employees. This characteristic of the monthly unit-level COB recognition count variable is important in assessing the total unit-level effect of monthly variation in public COB recognitions on unit-level outcomes, which is affected by the behaviors of both recognized and non-recognized unit employees.
Another important distinction between this descriptive unit-level variable and unit-level constructs such as organizational climate or culture is that there is no expectation that variation in unit-level monthly COB counts represent a significant or lasting change in employees’ shared perceptions or attributions about the organization. As an example of more long-lasting properties of unit-level constructs, research by Bowen and Ostroff (2004) on the “strength” of an HR system implies that the content and characteristics of messages sent to employees by organizational leaders and HR practices over time lead to relatively stable shared employee perceptions of what is valued and rewarded in the organization. In contrast, variation in the number of publicly announced COB recognitions each month is expected to have an immediate, short-term, and limited periodic effect on employees’ motivation to engage in acts of COB in the subsequent period. 
2.4 Effects of unit-level of COB on patient satisfaction
	In addition to predicting changes in the number of monthly COB recognitions over time, changes in the volume of COB recognitions announced each month are expected to be significantly related to changes in the hospital’s average unit-level patient satisfaction. Average customer/patient satisfaction is an important organizational outcome that has been found to be significantly related to both aggregate OCB as well as financial performance (Nishii et al. 2008; Schneider et al. 2005). Most definitions consider customer/patient satisfaction to be a global affective response to an evaluative process in which customers, clients, or patients compare the perceived costs of the service to the benefits they received (Giese & Cote, 2000; Vogus & McClelland, 2015). Acts of prosocial extra-role behavior directed toward the organization or co-workers may indirectly affect patient satisfaction by improving coordination or organizational processes associated with effectively providing care and services to patients (Podsakoff & MacKensie, 1997; Vogus & McClelland, 2015). In contrast, the number of patient-recognized acts of employees’ COB should have a direct positive effect on the level of patient satisfaction. Indeed, by voluntarily taking the time to formally recognize an employee’s COB, patients are expressing their gratitude to frontline hospital caregivers for exceeding their service expectations. Not surprisingly, Groth (2005) found that customers’ willingness to provide this type of voluntary feedback to employees and the organization was positively related to their level of customer satisfaction. 
2.5 Proposed non-linear effects
	Although the overall relationship between the monthly COB recognitions and average patient satisfaction is expected to be positive, I expect that this relationship will be non-linear across the range in the number of COB recognitions announced each month. The basic argument is that the number of public COB recognitions each month represents a boundary condition that affects the unit-level strength of the relationship between publicly announced COB recognitions and average customer satisfaction. There are different conceptual arguments supporting this proposed non-linearity depending on whether the monthly number of announced COB recognitions is at the low end of the distribution of unit-level monthly recognitions versus when it is at the high end of the distribution. 
As discussed previously, monthly counts of public COB recognitions represent a unit- level descriptive variable that reflects the sum of the motivational effect of unit employees who receive a public recognition in a given month, relative to those that don’t (Koslowski & Klein, 2000). In other words, the relationship between monthly counts of COB public recognitions and average patient satisfaction at the unit level indicates the net effect of both the positive motivation effect for the proportion of unit members receiving public recognition as well as the negative social comparison effects of unit members who are not recognized. 
This characteristic of the public COB recognitions variable is especially relevant in predicting the relationship between monthly COB recognitions and average patient satisfaction at the low end of the distribution of monthly COB recognitions. Since the total number of unit employees remained steady through the period of observation, a low COB recognition count in a month indicates that there is a higher proportion of unit employees who are not being recognized. To the extent that non-recognized employees perceive themselves as engaging in COB that they anticipated would result in being publicly recognized, the lack of recognition should lead to negative social comparisons and perceived unfairness by these employees. Perceived unfairness may be based on comparisons with similar employees who receive public recognition that month or on comparisons to previous periods in which similar COB acts resulted in the unit member receiving public recognition. Empirical literature supports a significant negative relationship between perceived unfairness and willingness of employees to engage in various forms of prosocial behavior (Fassina, Jones, & Uggerslev, 2008). So, among employees whose acts of COB are not publicly recognized, there should be a negative relationship to patient satisfaction in the period following the public COB recognition announcement.
These predicted unit-level social dynamics under conditions in which there are relatively few public COB recognitions suggest an attenuated or weakened positive relationship between monthly COB recognitions and average patient satisfaction. The positive effects associated with receiving public COB recognitions on patient satisfaction will be attenuated by the higher level of negative social comparisons and increased perceived unfairness experienced by unrecognized employees. These counter-acting forces are expected to be associated with a weaker (or even negative) relationship between announced unit-level COB counts and average unit-level patient satisfaction when the number of monthly public COB recognitions are low. 
As the number of COB recognitions announced each month begins to increase, the relative strength of the positive unit-level motivation effects of COB recognitions on patient satisfaction should also increase. Thus, the relationship between monthly COB recognitions and average patient satisfaction is expected to become more strongly positive as the number of monthly COB public recognitions increases. 
2.5.1 Non-linear effects when the number of unit-level monthly COB recognitions is high
As the number of monthly COB recognitions continues to increase, a second type of attenuated relationship with average patient satisfaction is expected to develop. I propose that, after a certain point, the strength of the positive relationship between the number of COB recognitions announced each month and average patient satisfaction will begin to diminish and flatten. This proposed non-linear relationship between aggregate monthly COB recognitions and average patient satisfaction is consistent with empirical findings from a variety of sub-fields in management, including human resource management, in which it has been shown that it is possible to have “too much of a good thing” [TMGT] (Pierce & Aguinis, 2013). “The TMGT effect occurs when ordinarily beneficial antecedents reach inflection points after which their relations with the desired outcomes cease to be linear and positive, instead yielding an overall curvilinear pattern” (Pierce & Aguinis, 2013: 316). 
	The TMGT effect in this case is also based on the observation that there may be trade-offs between the amount of employees’ time and attention required to engage in extra-role COB and employees’ ability to effectively carry out their routine role-based service delivery responsibilities (c.f., Bergeron, 2007; Bergeron, Shipp, Rosen, Furst-Holloway, 2013). As an extreme example, if health care workers spent 100 percent of their time focusing on behaviors that might lead patients to formally recognize them for going ‘above-and-beyond’ their expected task-based roles, the reduction in employees’ time and attention directed towards effectively engaging in critical task-based performance related to patient care would be expected to have a detrimental effect on overall patient satisfaction. 
[bookmark: _Hlk500758567]Hypotheses 2: There will be a curvilinear (S-shaped) relationship between the number of COB recognitions announced each month and average patient satisfaction over the range in the number of publicly announced monthly COB recognitions. First, at the low end of the distribution of the number of COB recognitions announced monthly, the relationship between monthly COB recognition counts and average patient satisfaction will be flat (or negative). Second, as the number of monthly COB recognitions increases in the middle part of the distribution, the relationship with average patient satisfaction scores will become increasingly positive. Finally, as the number of COB recognitions announced monthly approaches the high end of the distribution of monthly COB recognition counts, the positive relationship between COB recognitions and average patient satisfaction will moderate and become flatter (or negative).
3. METHODS
3.1 Research setting
	The setting for this research is a medium-sized, not-for-profit, acute-care teaching hospital in the southeastern part of the U.S. with approximately 1,000 full-time employees (375 nurses), 13,000 annual patient discharges (30% Medicare patients), and annual gross revenue of approximately $560 million. At the time of the data collection, the employee recognition program had been in place for approximately 10 years. I was able to obtain access to the full set of 7,083 submitted recognition forms over a 44-month period from January 2011 through August 2015. After eliminating recognition forms containing missing data, I was able to analyze data from a total of 6,849 submitted recognition forms.
3.2 Description of employee recognition program and monthly COB frequencies
The hospital’s non-monetary public recognition program had the following characteristics: a) hospital employees could receive written recognitions from either patients (and their families and visitors) or co-workers for going “above and beyond” their basic task responsibilities and engaging in behavior consistent with the hospital’s values. These written recognitions were collected by HR staff at the end of each month from collection boxes located throughout the hospital, b) employees who received a written recognition were publicly recognized the following month at a luncheon hosted by the hospital’s CEO, c) there were no direct monetary rewards associated with being recognized beyond the token reward of a free lunch and the potential for receiving one of three or four small monetary awards (e.g., gift certificates), announced quarterly.
Each submitted employee recognition form contained information on a) the name and department of the person being recognized, b) the date the recognition form was submitted, c) the reason for the recognition, and d) the name and contact information of the recognizer, and e) whether the recognizer was an employee (including volunteers) or a patient (including a member of the patient’s family or friends). Each form was coded and sorted by the date it was submitted to obtain monthly counts of patient- and co-worker-originated recognitions. Figure 1 contains a plot of the number of co-worker, patient, and total recognitions submitted each month. A total of 4248 (62%) of submitted recognitions came from patients and 2601 (38%) from co-workers, although proportions varied each month. The total number of monthly recognitions varied from 113 to 232 over the period (mean=161). Because the hospital’s average patient satisfaction score published in month (t) was based on patient satisfaction surveys gathered from patients discharged from the hospital in the previous month (t-1), I lagged the monthly COB recognition counts by one month in the analyses predicting monthly average patient satisfaction scores.				         -------------------------------
	Insert Figure 1 about here
	-------------------------------
3.3 Measure of patient satisfaction
	I obtained data on the outcome measure, monthly average patient satisfaction, from responses to the Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) survey, which was administered to all newly discharged patients each month. The HCAHPS survey contains questions regarding patients’ experiences while at the hospital including an item in which discharged patients are asked to provide a global assessment of the hospital on a scale from 0 = “worst facility possible” to 10 = “best facility possible”. Although publicly available data on this question provides only the percent of discharged patients that rate the hospital as a “9 or 10”, I was able to obtain the raw monthly survey data from the hospital that allowed me to calculate the actual average score on this variable each month. The data contained responses from approximately 250 discharged patients each month (25-30% response rate). Figure 2 plots changes in the hospital’s average monthly score on this variable over the period of study.		         -------------------------------
Insert Figure 2 about here
-------------------------------
[bookmark: _Hlk501541202]	Although a single-item outcome measure is not ideal, a patient’s overall assessment of their hospital experience has high face validity, is consistent with the conceptual understanding of customer satisfaction, and has been used as a measure of patient satisfaction and quality of care in previous studies (Sofer & Firminger, 2005; McClelland & Vogus, 2014; Weinberg, Avgar, Sugrue, & Cooney-Miner, 2013). Also, because a hospital’s average score on this question is publicly available and impacts the hospital’s Medicare reimbursement from the U.S. government, understanding and managing patient responses to this question is inherently meaningful to hospital administrators. As a check on the validity of this measure, I compared the results using a second global assessment question in the HCAHPS survey, “Would you recommend this facility to your friends and family?” (1=“definitely no”…4= “definitely yes”), as well as results using an average of two global assessment measures. Not surprisingly, the correlation between the two measures was high (r=.71; p<.001). I found that the pattern and significance of the results did not change based on the specific measure of global patient satisfaction that was used. 
3.4 Control variables	
For all analyses, I included a time-trend variable (months) that allowed me to statistically control the effects of systematic changes in the external environment during this period (e.g. economic and technological changes, changes in health care market). In addition, previous research has found a significant relationship between nurse staffing levels and patient satisfaction (Hockenberry & Becker, 2016). To control for variation in hospital staffing levels that could affect both patient satisfaction and the ability of hospital staff to engage in COB, I include a measure of the percent of registered nurse (RN) vacancies each month, which was provided by the participating hospital. 
As mentioned previously, the hospital’s employee recognition program included monthly announcements of recognitions written by co-workers as well as those written by patients. I choose to focus hypotheses only on patient-originated recognitions for several reasons. First, the ultimate outcome measure is patient satisfaction in the month following the public recognition announcement. In contrast to patient-originated recognitions, co-worker recognitions are expected to have a weaker, indirect, and longer-term effect on patient satisfaction. For example, co-worker recognitions included descriptions of helping behavior directed at other employees (e.g., thanking a fellow employee for covering their shift or dealing with a difficult patient) as well as recognizing a co-worker’s contribution to operational process improvements at the hospital (e.g., contributing to the effective transition to electronic health records). Although these acts of citizenship behavior are valuable and may contribute to overall organizational effectiveness, their effect on the level of patient satisfaction the following month is not clear. Second, patients, as opposed to co-workers, are in the best position to evaluate the effectiveness of an employee’s COB. Organ, Podsakoff, and MacKensie (2005: 240-241) emphasized the importance of gathering data on citizenship behaviors from sources that are both knowledgeable and motivated to provide accurate information. Finally, some co-worker recognitions appear to be based on personal relationships between employees, rather than acts of COB (e.g., “This employee has a great attitude and is a pleasure to work with”), and thus are expected to have little (if any) impact on monthly variation in patient satisfaction ratings.
Given the different characteristics of recognitions from patients and those from co-workers as well as their different implications for patient satisfaction, it is important to separate these two sources of monthly recognitions in the analyses. However, because monthly announcements of recognitions by customers and co-workers occurred simultaneously, it is possible that some of the effect of monthly patient-originated COB recognitions was due to variation in the number of co-worker recognitions each month. To avoid falsely attributing all the effects on monthly changes in patient satisfaction to changes in the number of publicly announced customer-originated recognitions, I included the number of co-worker-originated recognitions each month as a control variable.  
4. ANALYSES AND RESULTS
Descriptive statistics are shown in Table 1. Correlations between the time trend variable and percent RN vacancies (r = .42, p < .05) and average patient satisfaction (r = -.40, p < .05) indicate that these variables were increasing and decreasing, respectively, over the period of the study. In addition, correlations in Table 1 support observations in Figure 1 -- namely, the number of monthly patient- and co-worker-originated recognitions do not move together over time (r = -.02). 				          ------------------------------------
Insert Table 1 about here
-------------------------------
[bookmark: _Hlk501541223]Table 2 presents results from negative binomial regressions predicting the number of monthly patient-originated COB recognitions. Because the outcome measure is count data, ordinary least squares regression (based on assumptions from the normal distribution) is not appropriate. Instead, the use of a Poisson or negative binomial regression technique is needed to appropriately model the error structure of variations in monthly counts of submitted recognitions (Coxe, West, & Aiken, 2009). A negative binomial regression is preferred when the data indicate “overdispersion”. Overdispersion is present when the conditional variance of residuals is greater than their conditional mean, a common occurrence with longitudinal count data (Coxe et al. 2009). In Table 2, the significant “Alpha” coefficient (b=.022; p<.001) indicates the presence of overdispersion and supports using a negative binominal regression model to provide a better fit to the data than the standard Poisson regression model (Coxe et al., 2009).
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Results in Table 2 are used to test Hypotheses 1, which states that the number of patient recognitions announced in month (t-1) will be positively related to the number of publicly announced patient recognitions in month (t). Controlling for time trend, RN vacancies, and the number of co-worker-originated recognitions, I find a positive and statistically significant association between the number of patient-originated recognitions announced in month (t) and the number of patient-originated recognitions announced in the previous month (t-1) for the 44 months under study (b=.004; p=.002). Thus, hypothesis 1 is supported. 
[bookmark: _Hlk501541238]	In Table 3, I use ARIMA time-series regression models to predict changes in the level of overall patient satisfaction over time (Box & Jenkins, 1970). ARIMA (auto-regressive moving average) regression is a time-series analysis technique that is often used in fields such as economics and physics. In contrast, random coefficient models (RCM), including longitudinal growth models (LGM), are more prevalent in psychology-based organizational research. Although both approaches can be used with time-ordered data, ARIMA models have advantages over RCM/LGM when analyzing longer time series data (20 periods or more) for a single unit, as opposed to much shorter longitudinal designs (2-3 periods) with multiple individuals typically found in OB/HR studies (Braun, Kuljanin, and DeShon, 2013; Jebb et al., 2015; Jeb & Tay, 2017). For example, ARIMA time series analysis allows the analyst to empirically detect (and control for) cycles and recurring patterns often found in long-period time series data caused by seasonal changes or other events. RCM/LGM don’t have facilities for doing this and any cyclical effects must be specified a priori (Jebb & Tay, 2017: 64). Also, in contrast with RCM/LGM, an ARIMA time-series analysis can be used to both discover and statistically account for the structure of autocorrelation, or the correlation between the present and past values of a variable. Not accounting properly for this dependency with time series data can lead to less efficient parameter estimates, biased standard errors, and potentially incorrect inferences (Braun et al., 2013; Jebb & Tay, 2017). Finally, unlike RCM/LGM, an ARIMA regression approach provides the analyst with a statistical test to determine whether any significant autocorrelation remains after corrections have been made (Jebb & Tay, 2017). Because of these advantages, ARIMA time-series regression has been used previously in compensation research with long time-series data to analyze the relationship between variables in a single organization over time (Arthur & Aiman-Smith, 2001; Arthur & Huntley, 2005). 
The initial diagnosis of the time series data revealed significant autocorrelation. I statistically controlled for this effect by including an auto-regressive parameter [AR(1,1)] in the models in Table 3 (Box & Jenkins, 1970). The non-statistically significant Durbin-Watson parameter shown in Table 3 confirms that, after including the auto-regressive parameter, the effect of autocorrelation has been statistically controlled. Other time-series diagnostics did not indicate the presence of either moving average or seasonal effects in the data, thus no other autoregressive or moving average parameters were required.
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	Results in Table 3 are used to test Hypothesis 2 regarding the proposed non-linear relationships between the monthly number of patient-originated recognitions in month (t-1) and patient satisfaction in month (t). Prior to creating the squared and cubed variables I first mean-centered the monthly employee recognition counts. I did this because including squared and cubed variables in the regression models is like using two- and three-way interaction terms. Following standard practice for analysis of interaction terms, both the individual components as well as their multiplicative interaction must be included in the regression models (Hayes, 2013). Mean-centering the variables reduces the collinearity between individual components and their interactions and thereby provides a more accurate assessment of the significance of each individual component variable as well as their interaction.  
	Model 1 of Table 3 includes only the control variables, while Models 2, 3, and 4 add linear, quadratic, and cubic effects of monthly COB recognitions, respectively. The non-significant coefficient for patient recognitions in Model 2 indicates that there is not a significant linear relationship between the monthly number of patient-originated COB recognitions and average monthly patient satisfaction at the hospital. Adding the quadratic measure of COB recognitions in Model 3 reveals a significant non-linear relationship between the number of monthly COB recognitions and patient satisfaction, with an initial non-significant (negative) relationship becoming increasingly positive as the number of monthly recognitions increases. The increase in pseudo-R-squared in Model 3 compared to Model 2 from (.20 to .30), as well as decrease in the AIC statistic, indicate that adding the squared patient recognitions variable in Model 3 significantly improves model fit. 
Finally, to test the hypothesized S-shaped relationship between monthly patient recognitions (t-1) and hospital-average patient satisfaction scores in month (t), Model 4 includes variables for the linear, quadratic, and cubed number of monthly patient-originated recognitions. Support for Hypothesis 2 requires that the coefficient for the squared patient-originated recognition variable be positive, and the cubed recognition variable be negative. Results in Model 4 support these hypothesized relationships. The non-significant linear relationship between the monthly patient-initiated recognitions and average patient satisfaction becomes more strongly positive as the number of squared monthly recognitions increases. Finally, this positive relationship between recognitions and patient satisfaction becomes increasingly negative as the cubed number of monthly recognitions increases. As with interpretation of other types of significant interaction terms, the answer to the question of how patient satisfaction changes as a result of a unit change in the number of employee recognitions announced each month, is that “it depends”. In this case, it depends on the location in the distribution of the number of monthly patient-originated COB recognitions. 
Further, the model fit statistics indicate that Model 4, which includes variables for the squared and cubed number of monthly COB recognitions, fits the data best. This can be seen by comparing the fit statistics for Models 3 and 4 in Table 3. Adding the cubic term in Model 4 increases the pseudo-R-square from .30 (in Model 3 with only the linear and quadratic variables included) to .44. Adding the cubic variable also increases in the negative values for AIC (from 
-64.47 to -68.86) and SBC (from -50.19 to -51.02), indicating an improvement in model fit in Model 4 compared to Model 3. These results support Hypotheses 2. Figure 3 plots a trend line illustrating the S-shaped (cubic) relationship between monthly COB recognitions and patient satisfaction based on a scatterplot of data from the study. As can be seen in Figure 3, the slope of the negative relationship between monthly COB recognitions and patient satisfaction that begins at about 70 COB monthly recognitions starts to flatten and become increasingly positive as the number of monthly COB recognitions increases from approximately 90 to about 135. A second flattening of this trend line occurs as the monthly count of unit-level COB recognitions increases from approximately 135 per month to the maximum of 160 per month. 
------------------------------
Insert Figure 3 about here
------------------------------

5. DISCUSSION
5.1 Implications for research and practice
	Results from this study have implications for both service management research and practice. I find that the monthly number of publicly announced COB recognitions in one period is positively related to the number of public COB recognitions in the following period over a 44-month period. This finding extends research on the positive effects of expressions of customer gratitude found at the individual level of analyses (e.g., Grant & Gino, 2010) to an organizational level of analysis. In contrast to previous studies that have found individual performance-based pay is negatively related to acts of OCB (Deckop, Mangel, & Cirka, 1999; Wright, George, Farnsworth, & McMahan, 1993), results from this study are consistent with the view that low-powered incentives in the form of non-monetary employee recognitions can enhance both intrinsic and extrinsic motivation of employees to engage in prosocial acts directed toward patients (customers) that go above-and-beyond role-based task expectations (e.g., Deci et al., 2017; Organ et al., 2006). For managers, the results show that it is possible to increase aggregate levels of recognized acts of COB by encouraging and incentivizing employees to engage in these behaviors using a non-monetary public recognition plan. 
The implications of the non-linear relationship found between the number of monthly recognitions and changes in unit-level patient satisfaction are more complex. The S-shaped non-linear relationship over time is similar to a classic ‘learning curve’ distribution. However, in this case changes in the relationship between the number of monthly recognitions and patient satisfaction do not indicate collective learning over time. As can be seen in Figures 1 and 2, the number of recognitions as well as average patient satisfaction increase and decrease monthly throughout the period under study. Rather, the pattern of results provide support for the view that monthly public announcements of employee recipients of patient-originated recognitions act as “recurring temporal markers” (Frankfort & Avgoustaki, 2021), meaning that these public announcements represent recurring events that stand out from other moments and events and draw the collective attention of hospital employees and managers to the goals of the recognition plan and employees’ behaviors associated with providing effective patient care and satisfaction. These monthly employee recognition events are discreet and discontinuous, as opposed to the employee recognition plan, which operates continuously. Each recognition event provides a unique opportunity for employees to focus attention on their own interactions with patients and re-assess their own care-giving efficacy in the context of social comparisons with employees whose successful interactions with patients are being publicly recognized (and thus rewarded) by the organization (c.f., Method et al., 2017). The results support the view that each public employee recognition event has a short-term collective effect on hospital employees’ patient-directed behaviors. This short-term effect appears to last until the next public recognition event and re-assessment that then leads to a different set of collective behavioral responses.
For managers, these findings imply that special care should be taken when designing and implementing non-monetary employee recognition programs in service contexts. Managers should be cognizant that employees are likely to view receiving public recognition as a valuable reward that confers social status and projects a positive image on those who are recognized. Consequently, employees who have engaged in acts of COB, but are not recognized, may feel unfairly slighted by the organization. Thus, organizations need to establish clear and accurate ways to assess and recognize employees’ COB behaviors. Further, safeguards need to be in place to ensure that employees can’t ‘game’ the system by receiving public recognitions without engaging in proscribed prosocial behaviors. 
Overall, the current study shows that data collected at different points in the distribution of aggregate unit-level COB recognitions may have positive, neutral, or even negative relationships with average unit-level patient satisfaction. Thus, future research on the effect of periodic unit-level COB recognition announcements on customer satisfaction should consider the level of aggregate COB recognitions in a period as a potential boundary condition moderating this relationship. The social dynamics underlying the S-shape relationship between the number of COB recognitions and average patient satisfaction found in this study are expected to generalize to a variety of organizational contexts. However, identifying the points along the continuum of monthly COB recognition counts where the relationship between aggregate COB recognitions and average customer satisfaction changes from flatter (or negative) to more positive and then flattens out again requires organizations to collect data from a long enough time series to capture the full range in the number of COB acts publicly recognized each period and average customer satisfaction over time to model these non-linear relationships.
5.2 Limitations and Future Research
As with any study, the results from this study should be interpreted in the context of its limitations. A primary objective of this study was to understand how periodic announcements of  employees’ COB recognitions impact subsequent levels of aggregate COB and unit-level patient satisfaction. The within-organization longitudinal study design allowed me to statistically isolate the impact of monthly public COB recognition announcements on changes subsequent in COB recognitions and patient satisfaction while controlling for a variety of organizational and environmental factors that could influence this relationship. In addition, the long (44 month) period allowed me to analyze the effects of a full range of monthly COB recognition counts on subsequent patient satisfaction, which was crucial for detecting the non-linear relationship between these two variables. However, because the study was limited to a single recognition plan in one organization, questions about how other employee recognition plan designs in other organizational contexts affect average customer satisfaction or other unit-level outcome variables could not be addressed empirically in this study.
In addition, unique features of a healthcare service context may limit the generalizability of these findings to other contexts. As Vogus and McClelland (2016) explained, patient care has both similarities and differences with customer interactions in other service industry contexts (Berry & Bendapudi, 2007). Like other service delivery settings, employee-patient interactions are characterized by high levels of complexity, co-production, and intangibility (Subramony & Pugh, 2015; Vogus & McClelland, 2016). Unlike most other service contexts, the health care “customer” (patient) is often vulnerable, at risk of being harmed, and may be reluctant co-producers because they may not like or want the care that they are receiving (Berry & Bendapudi, 2007). In addition, there is typically a large knowledge asymmetry between the health care provider and the patient (Vogus & McClelland, 2016). These conditions may enhance healthcare providers’ intrinsic motivation to engage in COB and heighten patients’ experience of gratitude toward unexpected acts of care and compassion by providers. In other service settings in which these conditions are not present, it is possible that there may be fewer expressions of customer gratitude (recognitions), and that employee motivation for engaging in acts of COB may be more extrinsically driven.
Although a content analysis of individual recognition forms completed by patients, family members and co-workers is beyond the scope of the current study, future research could analyze these data  to provide additional insights into the effects of different types of employee prosocial behavior recognized by patients and co-workers. In addition, it may be possible to use data from these forms to drill down to more granular levels of analysis to uncover changes in patterns of COB recognitions in specific units within the hospital. For example, it is possible that there is a stronger motivating or social comparison effect of publicly announced recognitions when the recognized employee is in the same unit as the unrecognized employee compared to when the recognized employee is in a different unit. 
Finally, the data do not allow me to directly assess changes in the level of individual employee’s motivation for engaging in COB associated with periodic feedback from the hospital’s employee recognition program or changes in the level of negative social comparisons for individuals not being recognized. Future studies might use data from submitted recognition forms or other organizational records to identify which individual employees are recognized each period. This analysis may provide insights into whether an employee who is recognized in one period is more likely to receive recognition in the following period. Further, it may be possible to identify individual employees who receive multiple recognitions from multiple customers in a single period and over time. Do these frequently recognized individuals respond differently to an absence of public recognition in a period than less recognized individuals?
Another potentially fruitful area of future research involves collecting individual-level data on employees’ trait-based customer orientation (Zablah et al., 2012). I would expect that, other things equal, employees high on customer orientation would be more likely to receive COB recognitions than low customer-orientation individuals. Signaling theory (Spence, 1973) could be used to predict how the use of public COB recognitions allows high-customer-orientated employees to signal to organizations that they possess this desirable trait. Research on this topic would appear to provide a rich set of potential insights into how frontline service employees with and without high levels of customer orientation respond to periodic public feedback from COB recognition plans. 
6. CONCLUSION
Despite these limitations, the study provides unique insights into the role that periodic public feedback from a COB recognition plan has on the frequency of frontline service employees’ recognized COB acts and average customer satisfaction over time. Results indicate that, contrary to view that individual incentives have a deleterious effect on the employees’ prosocial extra-role behavior, the use of a non-monetary employee recognition plan can positively influence the frequency of COB recognitions over time in a health care setting. Further, the study provides some of the first organization-level longitudinal evidence of a curvilinear relationship between the number of publicly announced COB recognitions and unit-level customer satisfaction. This curvilinear relationship should alert managers and researchers to consider the level of monthly COB recognitions as an important boundary condition in assessing average customer satisfaction outcomes associated with the use of a non-monetary employee recognition program.
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TABLE 1:
Descriptive Statistics and Correlations a
	Variable Name
	Mean
	s.d.
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1. Time Trend (Months)

	32.5
	12.85
	---
	
	
	
	
	
	
	
	

	2. RN Vacancies percent (t-1)

	0.05 
	0.02  
	 .42
	---
	
	
	
	
	
	
	

	3. Number of co-worker recognitions submitted in month (t-1)
	59.72
	12.90
	 .02
	.13
	---
	
	
	
	
	
	

	4. Number of co-worker recognitions submitted in month (t-1), squared
	3,730
	1,588
	.02
	.09
	.99
	---
	
	
	
	
	

	5. Number of co-worker recognitions submitted in month (t-1), cubed 
	242.4 b
	154.0 b
	.02
	.06
	.97
	.99
	---
	
	
	
	

	6. Number of patient recognitions submitted in month (t-1)
	101.20
	19.78
	.05
	.00
	-.02
	-.03
	-.04
	---
	
	
	

	7. Number of patient recognitions submitted in month (t-1), squared
	10,625
	4,428
	.01
	-.03
	-.02
	-.03
	-.03
	.99
	---
	
	

	8. Number of patient recognitions submitted in month (t-1), cubed 
	1,157.0 b
	724.0 b
	-.02
	-.07
	-.01
	-.02
	-.02
	.96
	.99
	---
	

	9. Number of patient recognitions submitted in month (t)
	100.39 
	20.01
	-.03
	-.03
	-.00
	.01
	.02
	.38
	.41
	.42
	---

	10. Average patient satisfaction in month (t)
	9.53 
	0.12
	-.40
	-.22
	.05 
	.06
	.06 
	.06
	.12
	.17
	.07


a N=44 months; Correlations of +/- .30 or greater significant at p ≤ .05
b Mean and standard reported in thousands
2


TABLE 2:
Negative binomial regression results predicting aggregate number of patient-originated COB recognitions over time a
	Variable Name
	Maximum Likelihood
Estimate a
	Standard Error
	t-statistic
	p-value

	Time trend (months)
	-.002
	.002
	.62
	.536

	RN vacancies (t-1)
	-.023
	1.47
	.02
	.987

	Patient-originated recognitions (t-1)
	  .004
	.001
	3.10**
	.002

	Co-worker originated recognitions (t-1)
	-.000
	.002
	.15
	.879

	Intercept
	4.236
	.210
	20.1
	.000

	Alpha
	  .026 
	.007
	3.41
	.001

	Model Fit Statistics

	Negative Log Likelihood
	195.90
	
	
	

	AIC
	403.80
	
	
	

	SBC
	414.64
	
	
	



a N=44 months
** p < .01



[bookmark: _Hlk34046651]TABLE 3:
ARIMA Time-series Regression Results Predicting Changes in Hospital-level Average Patient Satisfaction Over Time
	[bookmark: _Hlk34046698]
	
Model 1
	Model 2
	Model 3
	Model 4

	[bookmark: _Hlk43644144]Variable Name
	MaximumLikelihood
Estimate a
	Std.
Error
	MaximumLikelihood
Estimate a
	Std.
Error
	MaximumLikelihood
Estimate a
	Std.
Error
	MaximumLikelihood
Estimate a
	Std.
Error

	Patient-originated recognitions (t-1) b
	
	
	.050
	.090
	-.030
	.100
	.260
	.135

	Patient-originated recognitions squared (t-1) c
	
	
	
	
	 .006*
	.003
	.122***
	.034

	Patient-originated recognitions cubed (t-1) c
	
	
	
	
	
	
	-.002**
	.001

	Time Trend (Months)
	-.003
	.002
	-.003
	.002
	-.003
	.002
	-.002 
	.002

	RN Vacancies (t-1)
	-.439
	1.01
	-.402
	.978
	-.008
	.935
	-.503
	.993

	Co-worker-originated recognitions (t-1) b
	 -1.20
	2.47
	 .001
	.001
	.001
	.013
	 .426
	2.13

	Co-worker-originated recognitions squared (t-1) c
	-.017
	.098
	
	
	 .001
	.000
	-.008
	.085

	Co-worker-originated recognitions cubed (t-1) c
	.003
	.005
	
	
	
	
	 .001
	.004

	Constant

	9.66***
	1.10
	9.655***
	.061
	9.60***
	.069
	9.60***
	1.39

	AR [1,1]

	.163
	.172
	0.182
	.163
	.089 
	.173
	0.290
	.177




TABLE 3 (cont.)
	Model Fit Statistics

	
	
Model 1
	Model 2
	Model 3
	Model 4

	Durbin-Watson
	1.88
	1.89
	1.92
	1.897

	Pseudo R-squared
	.202
	0.203
	.300
	0.439

	AIC
	-60.95
	-62.97
	-64.47
	-68.86

	SBC
	-48.64
	-52.26
	-50.19
	-51.02



a Maximum likelihood estimation (n=44 months)
b Beta coefficient and standard error multiplied by 100
c Beta coefficient and standard error multiplied by 1,000
* p < .05
** p < .01
*** p < .001
Variable names and results in bold indicate hypothesized relationships

FIGURE 1:

Plot of Aggregate Monthly Total Recognitions, Patient Recognitions, and Co-worker Recognitions Over Time

FIGURE 2: 

Plot of Average Patient Satisfaction (HCAHPS score) Over Time



FIGURE 3:

Scatter plot of Monthly Patient-originated Employee Recognitions and Average Monthly Patient Satisfaction Scores (HCAHPS) with Trend Line Showing Polynomial (cubic) Relationship
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