Wireless Glucometer Disruption
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I. Introduction: A Glucometer by Any Other Name

This report is an examination of a significant problem that has lasting organizational issues found at a healthcare institution in the northwest United States. This institution will be referred to by the fictional name WeCare Hospital throughout this paper.

WeCare is the flagship provider in a network of health care services that make up their Health System. At the time of this study, WeCare is undergoing a change in leadership because it recently merged with a larger healthcare system. Therefore, the current leadership and organization structure is even more fluid than is typical of community based health care systems. 

A. The Problem

WeCare Hospital is facing a problem with its ability to treat patients due to approximately 10-20% of their blood capillary glucose (CBG) data not being properly transmitted into the Electronic Health Record. The key to this problem is the time lag between when patients have their CBG test done via the glucometer and when it populates into the EHR.  The glucometer being used has a number of identified points of failure, any of which can cause the messages to not transmit to the EHR. While these are discussed later in the paper, it is important to convey that these devices do provide a warning, but that it is not readily apparent unless a user watches to verify the devices’ transmission. Furthermore, while the next time the device is used it displays a warning screen stating whether the previous attempt at transmission worked or not, the staff can easily bypass the screen to continue their workflows. There are no warnings from the device to remind the user that the values are stored on the device after the initial boot up and not transmitted to the EHR. Although the values stored on the device are not immediately transmitted to the EHR, there are no reports generated to alert the nurses or nurse managers at the end of their shifts that glucometer values have not populated the EHR.
B. The Stakeholders

When the investigating team was introduced to the issue via an email chain it became evident that there were a number of stakeholders who all felt that a different point of failure was the bottleneck for these values populating. The ongoing discussion between the different staff areas has degenerated past the point of unbiased discussion. It appears to have become a finger pointing attempt to show that while the stakeholder’s vested interest may have a problem, the true problem lies in another area. 

1. Nursing Staff

The nursing staffs are the people taking the actual readings on the glucometers and the majority of the responsibility falls on their shoulders. This is because the devices being used and monitored are their responsibility. They are not directly impacted by the lack of data reaching the EHR due to their device immediately displaying the CBG levels that are important for their duties. While they can understand the downstream impacts, they are not immediately made aware of the issue and therefore do not have reinforcement to be monitoring these devices.

a) Nurse Educator

The nurse educator has very forcefully pointed the finger at the technology as the key problem. Her opinion is that the nurses underneath her education program have the knowledge to operate the devices properly. She has stated that she is willing to work with further educating any specific nurses identified as having a problem with these devices but that she is unwilling to do a complete staff re-education.

b) Nursing Leadership

The nursing leadership at WeCare is split into two levels, the managers on the floor and the executive staff. The executive staff recognize that this is an issue but they are taking their cues from the nursing educator and pointing at the issue being technology rather than staff members. The managers on the floor have not received any directive to monitor their staff and ensure these devices are promptly syncing and have no monitoring time scheduled for their own validation of the devices. This type of change to their workflow would need to come from upper management. 

2. Prescribers (Glycemic Control Team)

The WeCare Glycemic Control Team is a multidisciplinary team of diabetic educator dietitians, pharmacists, and a physician lead.  The team is responsible for prescribing the vast majority of scheduled insulin orders at WeCare.  Insulin is a high-risk medication identified by the Joint Commission of the Accreditation of Healthcare Organizations (JCAHO or TJC) and the Institute for Safe Medication Practices (ISMP).  Insulin dosing is also high variable, changing possible several times a day due to changing diet and medical condition.  By maintaining a tight team who is charged with maintaining effective control of insulin dosing, WeCare enhances the care of a vulnerable population and reduces the risk of medication errors.  In order for these goals to be achieved, however, the CBG levels must be available to properly titrate insulin dosing.

3. Lab Point-of-Care Team

The lab point-of-care specialist is the main contact to the vendor. The selection of this device was part of a competitive Request for Proposal process several years ago, with this device being selected because of the (at the time) unique wireless capability.  Users and managers felt the ability to upload values at the point-of-care was a highly desirable attribute when compared to syncing at static docking locations in med rooms. While interviewed the POC specialist stated that it was their opinion that the technology had some issues but that the nursing compliance with device usage was the bigger issue.

4. Information Systems/Clinical Informatics

The information systems (IS) group at WeCare has investigated the concerns and determined that the issues are not within their purview. The nursing administration chose the device and the IS team integrated it with the EHR being run. They support system connection errors and reintegrating the devices into the network but they do not support the hardware. As of the report writing they have remained uninvolved since their initial investigation and have not generated any reports or solutions to help address the issues.
C. The Technology

The hardware technology behind the glucometer has a number of known issues behind it. They are the only devices on the market with wireless technology supporting their networking cards (NIC). NIC’s allow for communication between the server and the device. However, the handheld portion of the device does not contain the wireless NIC. It is instead part of the docking station, which means that the device must first be docked before it has the potential to transmit. These NIC cards are supported by a battery that upon fully discharging requires the NIC be re-programmed to support the network protocols. 

A third point of failure with the technology is that the wireless antenna is easily broken off the device. While not completely preventing wireless transmission, a broken antenna requires that the device essentially be underneath a wireless hub until the antenna is replaced. There is no warning device/light that allows the technician to know when either the battery or wireless signal is compromised.

The software also demonstrates issues. While it provides a warning screen if a transmission was not successful, it is very similar to the screen that displays when the transmission was successful. A busy end user may not even realize that the device has failed to sync, so it goes against expected usability heuristics such as visibility of system status, feedback, and clear closure. The software also fails to provide reminders that old data is being stored on the device while it is in use.   

One of the comments made by the lab person was that people know that their cell phones needed to be charged so it seemed obvious that the nurses should know to charge the devices. There is an important distinction to be made between cell phones and glucometers though. Most cell phones give feedback when they needs to be charged, whether giving off an audio buzz or showing a brightly colored warning that its battery was running low. Moreover most people have their cell phones near them throughout the day and are able to have charging as a task to do before they go to sleep at night or as they drive their car, whereas the glucometer is one of many devices the nurse uses throughout the day and is not as much a part of their routine. There is an indication on the glucometer screen when the battery is running low but it would seem less obvious, especially on a monochrome screen.  

It is important to point out that there did not appear to be issues with the actual usage of the glucometer itself to determine the patient glucose level. Rather the issue seemed to be in the post-collection process which includes transmission of the data along with recharging and storage of the device. It is one thing to consider the usability of the interface of the device itself but in this case it is the larger system that needs to be considered to see where the potential breakdowns occur and what might aid in preventing them. For instance, one option might be to have reminders for the nurses to make sure the transmissions went through properly and not having to depend on their memories. But where would that reminder be placed or when would it be given in order to be effective?  There is a whole literature within human factors on reminders, alerts and even checklists. Certainly with this device there were several warnings and reminders on the storage device but with the amount of signage there is arguably possible overload or fatigue that could cause the staff to overlook.  If part of the problem is that the devices are being left behind in haste and have to be tracked down then putting even more notices on the storage device would not help. 

D. The Facility

There are behavior differences between the different floors of the unit. The ICU contains a device in each room and if a device fails to transmit it is more likely to be a long term issue because after a patient is moved the device sits in a dock until another patient requires it being used. 

The inpatient floors share approximately three devices per unit. The limited supply means that nursing staff moves the devices and the docks with them throughout the day. These devices are far more likely to have their batteries completely discharged or to have the handheld device not returned to the dock in a timely manner. Otherwise, the facility has provided back rooms with power plugs and space for these devices. They can be put out on the floor but due to short battery life and somewhat unwieldy it is less common. 

II. Literature Background

Our literature review and background section helps build the case for both framing the issues found at WeCare and the solution options that are proposed in the next section.

A. Usability

Wilson et al (1) attribute the failure of many healthcare IT projects to the tendency to disregard user-centered design (UCD) principles and implementation without first identifying work contexts and workers’ needs and preferences. They identify the resulting situation when users must rely on “band-aid” solutions for dealing with defective systems (1) . Similarly Obravich and Woods (2) describe how users (nurses and patients) tailor their use of medical devices, developing strategies to work around the device’s deficiencies and usability problems (3). Hyman talks about how overly difficult equipment sometimes leave nurses wondering if the designers understood the real world in which the devices were used but since the device was technically fine they ended up blaming themselves, thinking they were at fault and leaving them with the traditional nurse mentality of coping (3).  He tells nurses that they should not have to put up with badly designed equipment which needs “intensive care” or shoulder solo responsibility for errors that are a result of bad design. He also makes a point of distinguishing between “user error” and “use error”, since the former seems to automatically blame the user while the latter leaves the cause open, just acknowledging that the error was related to the way the device was used. Similarly, Rogers et al in their analysis of a consumer glucometer are  quick to stress: “it is not appropriate to blame the user for making an error when the root cause of the error may really be the design of the system itself or the type of instructions provided to users (4).” Norman makes a credo on errors: “If an error is possible, someone will make it. The designer must assume that all possible errors will occur and design so as to minimize the chance of the error in the first place, or its effects once it gets made. Errors should be easy to detect, they should have minimal consequences, and, if possible, their effects should be reversible (5).”  Vincent goes into detail on analyzing different types of error looking from four perspectives: psychological, engineering, individual and organizational. The psychological perspectives differentiates between slips (observable and associated with attention failures) and lapses (internal and associated with failures of memory), mistakes where the fault is in the planning or knowledge, and violations which are intentional acts which may involve cutting corners or flouting a rule. The engineering perspective says that humans are unreliable parts of the system so automation should be increased to prevent human error. The individual perspective implies that error is due to personal characteristics such as stupidity, carelessness, or forgetfulness where responses typically revolve around asking the person to ‘do better’, retraining them or adding new rules or procedures. The organizational perspective or systems model claims that errors and human behavior can only be understood in the context of the working environment, not in isolation (6).

B. Acceptance

Two perspectives have been repeatedly put forth on device adoption to describe the process under which nurses accept such devices.  While not originally applied towards technology or health care, Rogers’ Diffusion of Innovation Theory has been used with each separately and both together.  According to Rogers, adoption or acceptance of a new idea or technology is ‘diffused’ through a group via a process whereby innovation is transmitted via interpersonal channels (communicated) over time through a social system. According to Diffusion Theory, factors, which affect acceptance, include (3), (4): 
1. Relative Advantage: How superior the innovation is seen over the previous standard.

2. Compatibility: How consistent the innovation is with existing values, past experience, and perceived user needs.

3. Complexity: How difficult the innovation is perceived to understand.

4. Trialability: How amenable to testing and how adaptable is the innovation to a particular set of needs.

5. Observability: How visible the results of the innovation are to others.

Rogers went on to describe a model whereby individuals decide to accept or reject an innovation.  When knowledge is first obtained, the individual determines a first impression, often unconsciously, based on the five factors above.  Over time, persuasion can play a part as further information is gathered, communication occurs, and critical analysis takes place.  Eventually a decision to accept or reject is reached.  If the decision is positive, implementation occurs as the innovation is adopted and, after testing, confirmed to be correct. 
In practice, Diffusion of Innovation suggests a new technology which is introduced in a healthy and open-minded social environment with strong communication, is given time to “grow” on adopters, and which is seen as advantageous, compatible, not complex, testable and modifiable, and which can be seen by others to work when in use by innovators and early adopters, are much more likely to be successfully accepted.

Another perspective on technology adoption, the Technology Acceptance Model (TAM) developed by Fred Davis, conceptualizes that a technology provides a stimulus, which encounters the users and their motivation to use the system, which results in a response of actual use (or disuse).  The technology is a collection of design features- the entirety of the innovation being designed or implemented taken as a whole.  The motivation step is key in the TAM.  Davis theorizes that attitudes toward using a technology (affective response) are based on perceptions of usefulness and ease of use (cognitive response), which themselves are formed from perceptions of the design features (back to the concept of usability).  Usefulness in this instance is the perceived positive impact of the technology on job performance.  Ease of use in this instance is the perception that using the technology will be personally easy.  Ease of use is a variable in usefulness, although not the other way around (7).

Note with the TAM that motivation is based on perception, and therefore belief.  It is here that social and communicative factors as described by Rogers and others can impact the TAM.  Design features, a proxy for usability, are the primary visible input to motivation, but factors which impact perception, the sense of ease of use and usability, things like peer pressure, leadership, prior experience, etc., play large parts as well.

C. Leadership

Leadership involves establishing and aligning people with direction, and inspiring them to overcome goal-related hurdles (8), failure to do so proactively and systematically undermine the performance of followers.  At WeCare the use of wireless glucometer was introduced three years ago. It is only recently (three months ago) that the discrepancies in wireless data capture have become a matter of concern and discussion.  It took employees from outside the nursing units to bring this issue to the spotlight.  Nursing managers did not seem much concerned previously otherwise the issue would have been proactively tackled.  WeCare’s senior executives didn’t either seem much concerned about the underutilization of their capital investment.  

 The deployment of the wireless glucometer was a one-time, system wide implementation.  Ever since, E’s old and new nurses alike have been using this clinical informatics process conveniently, without stressing about its effective data transmission to the Electronic Health Records. The work can be successfully completed without an extra step that is of a “minor importance” to the immediate administration of insulin to a diabetic patient. They were simply told that at some point during the year, that they should go paperless, i.e. increase their use of the glucometer informatics process.  Some nursing units performed better than others.  This change of work habits is naturally encountering resistance in this organization, which has a Divisional Form by the perspective of Mintzberg’s organizational. It is a decentralized healthcare system organization, with senior executives at the apex of the organization, and departmental and divisional managers having the responsibility and decision making latitude over for their departments or divisions (9).  Machiavelli’s observation that “success and failure stem directly from the qualities” of the leaders may be true in many respects (10). 
D. Organizational Culture

Handy (11) defined four cultural types: power, role, people, and task types to look at the culture within an organization:

· A Power Culture concentrates power among a few members of the organization and control (Power and influence) radiates from the center like a web. Power desires from the top person and personal relationships with that individual matters more than any formal title of position. Power Cultures have few rules and little bureaucracy which ensures swift decisions can ensue. 

· Conversely, in a Role Culture, employees have clearly delegated authorities within a highly defined structure. Typically, these organizations form hierarchical bureaucracies. Power derives from a person's position and little scope exists for expert power. Controlled by procedures, roles descriptions and authority definitions. Predictable and consistent systems and procedures are highly valued and health care settings are prime examples of role cultured organizations

· By contrast, in a Task Culture, teams are formed to solve particular problems. Power derives from expertise as long as a team requires expertise. These cultures often feature the multiple reporting lines of a matrix structure. Task cultures involves a small team approach, of highly skilled and specialist. 

· The fourth type, a Person Culture exists where all individuals believe themselves superior to the organization. For such organizations, continued existence can become difficult over time, since the concept of an organization suggests that a group of like-minded individuals pursue the organizational goals. It is possible for professional partnerships to operate as person cultures, because each partner brings a particular expertise and clientele to the firm, Handy (11). 
Health care settings are akin to Role Culture type environments, that is, they are highly “structured and formal place to work; rules and procedures govern behavior” and the leaders strive to be good coordinators and organizers who are efficiency-minded.  Maintaining a smooth-running institution is most critical in a health care setting and formal policies are what hold the group together (12). Stability, performance, and efficient operations are the long-term goals. Success means dependable delivery, smooth scheduling, and low cost (12).  The advantage of role culture work situation is that its employees can rely on formal rule. The disadvantage is that workers lack the ability to innovate, adapt. The interference from others that do not belong to the primary group of workers is not appreciated and a clear line of authority is valued in a health care setting: hospitals, clinics and others. 
Healthcare literature has limited empirical research and information on the industry’s assessment and documentation of its organizational culture. In healthcare settings staff develops strong bonds and loyalty to their organizations and their traditions. In organizations with healthcare professionals, the likelihood of a cultural disconnect is high, as a professional may be striving for innovation while resisting bureaucratic controls, supervision, and standards (13). 

A new cultural paradigm, transformational leadership, has been applied to the healthcare setting. A shift to a transformational type of organizational culture would support innovation, risk-taking, learning, and the sharing of knowledge (14). The development of a transformational type of culture in the healthcare sector also supports effort to concentrate on patient care needs and create a patient-centered structure. An additional benefit of transformational leadership is that it changes focus from concentrating on profits and earnings, while depending upon contingent rewards. However, this cultural shift would not be possible without leaders committed to implementing and supporting new behaviors and patient quality initiatives, and promoting policies and procedures that support the organization’s vision (14). 
Empirical studies on the connection between culture and leadership in healthcare settings are not readily available. From the studies that are available, some have indicated a positive correlation between culture, leadership styles, and job satisfaction; however, the methodology has been limited to a survey of healthcare professional line staff (15). Lok and Crawford (15) suggested that strong leadership is what drives healthcare organizational culture and healthcare leadership should mirror a transformational leadership style. Coile (16) suggested that healthcare culture should be innovative if organizational success is the intended outcome. These researchers have supported the argument that innovation in the healthcare setting is a requirement if a dynamic and adaptable organization is desired. Acute care facilities, which are the focus of this study, are an example of an organization that aspires to be dynamic and adaptable.  

E. Complacency

Complacency is defined by Merriam Webster as “self-satisfaction especially when accompanied by unawareness of actual dangers or deficiencies.” An organization can find itself combating complacency on many different levels and even find it has been institutionalized as part of the culture. At this healthcare site, the team observed trends that can be identified as complacent and which directly impact the issues. The following levels of complacency are explored as part this of the background: organizational and individual. 

The first confounding factor helping foster a spirit of complacency at this organization is that they are in a major transition period. Having recently merged the institution is looking at the high potential of installing a new electronic health record in the next couple of years. Industry standard means that from a technology teams perspective anything already rolled out will no longer be receiving updates or modifications until decisions have been made regarding the direction the organization is moving. The healthcare facility’s technology team has stated that the problem does not rest with the technology from their perspective and that since they did not purchase it they have no responsibility to change it. The technology group is experiencing a type of organizational silence (10), (17).  Organizational silence is known for having a disproportionately small response to significant problems facing a company or industry (In this case the technology group) that are actively ignored. Complacently, organizations and individuals within the system assure themselves that everything that has worked in the past will continue to work in the future (10)..  Kohn and other thought leaders point out that a major motivating factor in healthcare concerns that organizations and the teams within them must remain adaptable. By not working to determine what solutions and problem alleviations the technology group can offer they are ignoring a major confounder for the organization.


The next factor the organization is facing is that part of its management structure is automatically laying blame directly on the user. An Institute of Medicine report, “To Err is Human: Building a Safer Health System” in 1999 dynamically forced change on how errors were seen by catapulting them into the public (18). This report offered clear direction forward to alleviate the issues highlighted while acknowledging that no panacea exists to prevent errors.  Yet it also offered a different guide to making an industry standard, backed by facts, than had been previously held in the industry.  The new industry guide was that while individuals had to be accountable for errors it was no longer to the exclusion of the organization (18). The typical reaction to errors in an organization previously was to lay all faults at the users’ feet rather than examining the structures surrounding why those errors were able to occur (18). It does not appear that the recommendations that were put forward have been taken at this organization. 


Lastly, we explore the individual level, which is exhibited strongly at WeCare on the parts of the nursing staff who are operating the devices. The first concern noted was during an interview with an end user when they stated that they just expected the device to work. A clear example of what was deemed inappropriate trust in technology on an article dealing strictly with the ICU, as this comment came from a worker in the ICU it is particularly of note. Individuals need to be educated to understand and combat the complacency that the devices they are using will always be accurate (19). Determining whether the device in question is relaying data that is the most up to date or if there is a lag time between what is being displayed and the most recent data is vital for proper treatment to occur.  While it is difficult to maintain diligence when a device is safe and correct the vast majority of the time, these experts must be made aware of the potential and consequences (19). Healthcare is fraught with juggling multiple tasks and patients in ever-increasing ways, which means users, are going to be further tempted to rely on automation to complete their tasks (20). 

F. Information Technology

In our team project, we have a piece of equipment which is already in existence and cannot be replaced in the near future. While much of the literature on usability stresses  the importance of user-centered design and usability testing prior to release of the product, here that part is too late and while we may critique the way the glucometer was designed, it is too late to suggest a redesign of the physical form factor to the manufacturer. For example, a true wireless glucometer would not need to be docked in order to upload the data but at the time of purchase this level of technology was not available. Another possibility which is probably beyond the state of current technology is some sort of homing device which would be able to track missing glucometers and determine which ones still had data that had not been uploaded. From the accounts of the audits, it seemed as if the staff had to go around the departments to find out where the glucometers were and there could be delay in finding out that one was missing or malfunctioning.  

III. Team Recommendations

The team has a number of recommendations that can be integrated independently or enacted concurrently. Group consensus has provided the opinion that no single recommendation will solve the underlying issues to be addressed but that it will take approaching the problem from multiple angles.

A. Solution Options

1. Technology Changes

The first technology change recommended was to find a different type of antenna, the current model has a hinge that is easily broken but if it is replaced with an antenna that is straight without a hinge, even if some of the potential signal strength is lost with a shorter antenna the gains of not having it broken would justify the modification.

The glucometer was examined and we determined that it would not be possible to adapt a battery pack to improve the NIC’s life non-commercially. It is recommended that WeCare contact the vendor to investigate changing the battery type. They could modify it to use Nickel Metal Hydride Battery technology which allows for a greater charge in the same amount of space. While the cost would be higher it would help solve the machines NIC running out of power.

2. Reporting

While a report cannot be generated to track null values where devices are not syncing because there is not a structured time for patients to have their insulin levels checked, other reports need to be explored. One option is to create a report that takes the interface stream from the devices to the EHR and any data that is older than 2 hours records the device used and the nurse using the device to do follow up training on ensuring the devices synch properly.

A secondary reporting option is to have the network “Ping” the devices on a regular basis. Pinging means to have the network ask whether the device is available for network traffic. If any device remains unavailable for a specified length of time a report would be generate to tell the nursing staff to follow-up and ensure the device is working properly.

3. Cultural Modification

Astion et al borrow the concept of “just culture” developed by David Marx. Just culture is defined as organizational culture that best supports error reporting, error reduction and patient safety. It divides errors into three distinct types that help determine the appropriate managerial response: 

1. Honest human errors made in the context of error-prone systems 

2. At-risk behavior

3. Reckless behavior including intentional rule violations. 

Astion’s paper maintains that for human errors, the most common in healthcare, the best response is to “comfort the employee and fix the error-prone system in which they work”. They caution against common forms of mismanagement such as blaming staff and choosing weak interventions such as increased training, memos, warning labels, and calls for increased vigilance which they claim do not produce sustainable quality improvement. With at-risk behavior, examples include shortcuts done to save time where the nurse may be pressured to working rapidly and unaware of adverse events stemming from their shortcuts. In this case, they recommend response should be more directed at the individual by coaching and monitoring, in addition to seeing if this behavior is normative among others on the unit and attempting to   error-proof the system to make these behaviors less likely.

At all levels of the organization, WeCare’s employees grouped in pairs such as nurse- nurse managers, and nurse managers-senior executives, may agree on a specific goal to improve the use of the wireless glucometer system.  It is proven that difficult-to-achieve tasks, can maximize motivation (21),  and WeCare can succeed if they try.

The adoption of the following four Management Based Objective (MBO) principles may help WeCare foster a nursing care informatics culture:

· Goal specificity, 

· Participative decision making, 

· Explicit time period, and 

· Performance feedback.  

All nurse units may receive a clear message as to whether they do or do not meet the expectation set forth regarding the use of the clinical informatics processes.  

In addition to this principle, WeCare may put in place a unit similar to the Adaptive subsystem as shown in Figure 1. The WeCare’s Adaptive unit may have the critical function of helping the organization respond appropriately to threats or opportunities that come with informatics-related changes.  The function may include but not limited to:

· Auditing the external environment of the organization; 

· Monitoring its internal activities;  and 

· Evaluating its outputs.
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Figure 1.  Subsystems in a human service such as a healthcare organization (22).

Feedback from the WeCare adaptive unit’s manager to its nurse managers and leaders may be analyzed the efficiency and effectiveness of the informatics aspects of the clinical operations and the overall organizational performance.  Based on this determination, goal setting, prioritization, policy or guideline design for the use of informatics processes in WeCare may be developed from the managerial and leadership levels and cascades down to the individual levels.

4. Individual Education

At the present time, individuals have been educated on how to operate the device but if those that are consistently not using the device as intended can be identified; they need individualized training.

The management teams need to be educated that they are working at cross purposes, that there is not a single individual response that will create the solution, but rather than it requires all working together. The technology support group must be educated that regardless of where a device originates from, it is still their responsibility to creatively find solutions, whether in the form of reports or hardware adaptations. As individuals they have shown that they believe they do not have responsibility for these changes and that the technology is working perfectly. The nursing educator must accept that individualized education cannot not solve the problem; it is only through reiteration and bringing it before the group until becoming a rote behavior that things will change. The lab point of care and glycemic control team needs to be educated to alert the nursing staff when data is not available. They currently use work-a-rounds to accomplish their jobs which serves the patients’ best interests, but not the organizations.
IV. Conclusion

Giving more time and attention to glucometer data transfer is an issue for nurses, because of their workload.  In terms of the Technology Acceptance Model, the glucometers as they exist now are not perceived at all to be usable (low ease of use), and because the direct users of the technology do not clearly benefit from the connectivity to the EHR, the perceived usefulness is questionable as well.  Not surprisingly, affective response on the part of nursing staff, their attitudes about the technology, is challenged.  The circumstance at WeCare is a case study in the principles outlines by Davis.  Since the ease of use of the technology cannot be appreciably improved in the near-term, focus should be placed on emphasizing the usefulness of the technology in order to improve perceptions and therefore attitudes.  Part of this would involve bringing more organizational visibility to the benefits of a complete EHR.  Such efforts at communication would allow new information to diffuse per Roger’s Diffusion of Innovation, and hopefully reverse the negative spiral currently experienced at WeCare.

It is undeniable that clinical care is a very demanding work with time constraints.  However, loop holes in a nursing workflow at WeCare can ultimately bring tragic results in terms of patient safety and organizational public image. For this reason, unit nurses, nurse mangers, the CIO and the CEO should all be equally concerned.  It did not appear from our interactions with WECARE’s employees that many of them were highly affected or concerned at this point in time, except for a handful of employees from the (non physician) primary insulin prescribers, IT department, Pharmacy Informatics and associates.  

Difficult-to-achieve goals surprisingly produce higher level of outputs than generalized “do your best” goals. Yet, as the organization probably never set up clear and measurable goals for the use of the wireless glucometer when it was introduced, nurses have been “doing their best.”   Making sure that blood glucose data are completely transferred to patient chart has never been a concern for most nurses.  Some nurse managers have succeeded in getting their nurses to comply with the appropriate use of the glucometer.  Others have not. It is logical to predict from the Equity Theory. In Organizational Behavior that nurses who are highly dedicated to the completion of the glucometer wireless transmission process will eventually solve the iniquities themselves.  This may happen especially in the unit where the “do your best” goal persists.  After all, the work can be done in the old fashion without waiting for a wireless transmission. The discrepancy between one unit and another, or with the desirable optimal use of this informatics process, may be due to the lack of a behavioral change strategy.  This strategy can be based on creative motivational measures and MBO principles (23). 
The leadership and the management at WeCare did not seem to have noticeably influenced the uptake of the glucometer informatics process. In the absence of clearly state goals, care nurses naturally filled the vacuum with their preferred option.  This option does not allow a waiting time for glucometer wireless transmission most of the time.    Feedback is an essential element of vertical communication by which people receive the message upon which they can make desirable behavioral decisions or changes.  It is unclear whether this type of interaction happens between nurse mangers and nurses, senior executives and nurse managers, to increase the use of the wireless glucometer system.

Clinical care requires a balance between the six fundamental healthcare quality criteria suggested by the Institute of Medicine.  A pervasive loop hole in the workflow which will ultimately be life threatening to diabetic patients can be tragic in terms of patient safety and organizational public image. Delayed data entry due to the lack of completion of a wireless glucometer process may not systematically hurt a patient.  However, for the sake of quality, error prevention, and risk management, it is important that all employees comply with the new informatics driven-workflow.  If WeCare wants to create an “informatics driven-work culture,” it is the responsibility of its leadership to raise this awareness throughout the organization so that employees align with the vision.   
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