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Abstract: We examine the internal supply chains at two service organizations to discover the 

source of disruptions that erode employees’ efficiency. Through in-depth qualitative research, 

including observations and interviews of over 80 individuals from 6 service delivery units and 8 

support departments that provide them with equipment and supplies, we find that a lack of 

interconnectedness among interdependent departments—rather than errors or execution issues—

leads to disruptions in the internal supply chains.  We develop the concept of interconnectedness 

as four conditions of an internal supply chain: a focus on system—rather than individual 

department—performance; routines within departments that are connected to current customers’ 

needs; deliberate knowledge translation across departmental boundaries to enable efficient 

response; and an infrastructure for daily management and continuous improvement of the chain’s 

performance.  Furthermore, we find that employees on the service delivery unit spent 12% of 

their day compensating for internal supply chain problems, which is a disproportionate amount 

of time compared to the support departments.  We suggest that the burden of compensating for 

the disconnected internal supply chains fell to the service providers because they were the only 

department that had both the ability to translate customer orders into requirements for materials 

and the responsibility for securing these materials.  
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Successful service organizations design organizational routines that enable them to provide 

higher quality service for lower costs than their competitors (Garvin, 2000, Spear, 2009).  This 

paper reports on a qualitative study of a particularly important set of routines in complex service 

organizations – those routines related to the organization’s internal supply chain. An internal 

supply chain is the set of interdependent departments within an organization whose routines are 

designed to provide customer-facing workers with the equipment and materials needed to 

perform their tasks (Shah and Singh, 2001, Swinehart and Smith, 2005).  Equipment and 

materials flow through different departments as they make their way through the organization 

starting with receipt from external suppliers, storage, delivery to point of use, use, and disposal 

or cleaning after use (Vera and Kuntz, 2007).  Poorly performing internal supply chains make it 

difficult for workers to complete their tasks correctly, efficiently, and hassle-free (Tucker, 2004, 

Tucker et al., 2008). Thus, internal supply chain performance is important because it impacts an 

organization’s ability to achieve high levels of quality, efficiency, customer satisfaction, and 

employee satisfaction.   

This paper investigates the causes of internal supply chains break downs and levers to 

improve reliability. We did this through interviews and observations of employees in 

departments that provide customer service as well as in the support departments that supplied the 

materials and equipment to the service delivery departments.  In the organizations that we 

studied, we found that service providers spent 12% of their time working around internal supply 

chain problems. Surprisingly, despite this low level of performance, there were few errors in the 

internal routines of the support departments within the internal supply chains.  Thus, 

paradoxically each department’s performance was adequate while the overall system 

performance was not.  The poor performance resulted instead from a lack of interconnectedness 
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among the departments within a supply chain such that the handoffs of materials and information 

between departments were not efficient.   

In this paper, we draw on the supply chain, organizational knowledge, and process 

improvement literatures as well as our field observations to develop the concept of 

interconnectedness of internal supply chains.  We propose that a lack of interconnectedness 

hinders organizational performance, but without a supply chain-level focus, organizations will be 

unable to identify and remedy the poor performance because each department successfully 

executes its routines and therefore remains unaware of the system breakdowns. To illustrate 

these ideas, we develop a conceptual model which shows that when knowledge and 

responsibility are co-located only in the service providers, inefficiencies result because the 

knowledge possessed by upstream departments that define what work the customers need is not 

translated into equipment requirements so that the supply departments can better match their 

output to current customers’ needs.  Finally, we develop propositions about interconnectedness. 

We predict that organizational performance will be higher when internal supply chains are 

interconnected as defined by the following four conditions: (1) the departments that comprise an 

internal supply chain have system-level—rather than department-level—performance measures; 

(2) departments’ routines connect to enable real-time response to current customers’ needs; (3) 

required knowledge is translated across departmental boundaries to enable efficient handoffs of 

materials; and (4) infrastructures exist which enable continuous improvement of the chain’s 

performance. An implication for knowledge-intensive, complex service organizations is that 

monitoring and rewarding performance at the department level may inadvertently result in a 

situation where each department meets expectations, but collectively the chain underperforms.  
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Reliability of Internal Supply Chains of Hospitals 

This paper examined the internal supply chains of two hospitals. Hospitals, in particular, face a 

dire need to provide higher quality care for lower costs.  In the wake of increased consumer 

visibility into hospital quality performance and reduced reimbursements, hospitals must learn 

how to create organizational routines that can deliver high quality care at the lowest possible 

cost.  This challenge is gathering national attention, as evidenced by the 2011 creation by the 

U.S. government of the Centers for Medicare and Medicaid Services’ Innovation Center, whose 

mission is better health care, better health, and reduced costs.
1
   

We believe that two of the Innovation Center’s goals, better health care and reduced costs, 

can be at least partially addressed by improving the performance of hospitals’ internal supply 

chains.  Prior research has shown that better health care, which is defined as safe, effective, 

patient-centered, timely, efficient and equitable (Institute of Medicine, 2001), can be achieved by 

redesigning clinical routines (Pronovost et al., 2006, Shannon et al., 2007).  Streamlining clinical 

routines achieves these goals by reducing waste, inefficiency and miscommunication in care 

delivery (Furman and Caplan, 2007, Toussaint et al., 2010).  The concept of internal supply 

chains can be viewed as a system wide set of consecutive and interdependent routines. In 

addition to the national goals of higher quality care for lower costs, hospitals often strive for high 

patient and employee satisfaction. For example, Kaiser Permanente, the organization examined 

in this paper has four overarching goals: the best service, the best place to work, the most 

affordable care, and high levels of patient safety.  The best service and best place to work are 

measured by patient and employee satisfaction respectively. We propose that improving the 

                                                           
1
 http://www.innovations.cms.gov/index.html 

http://www.innovations.cms.gov/index.html
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routines of the ancillary support departments that provide the materials used in the provision of 

clinical care may also improve patient and employee satisfaction.  

Unfortunately, empirical evidence suggests that hospitals’ internal supply chains are often 

inefficient. For example, research on hospital nurses finds that they spend about 10% of their 

time working around internal supply chain glitches by searching for materials and equipment 

needed to do their job (Beaudoin and Edgar, 2003, Gurses and Carayon, 2008, Hendrickson et 

al., 1990, Tucker, 2004).  Furthermore, because nurses response to these obstacles by working 

around them without taking steps to prevent recurrence, internal supply chains remain 

suboptimal (Tucker and Edmondson, 2003).   

To provide an example of an internal supply chain in hospitals, let us consider medication 

administration. A physician uses the computerized physician order entry system to order a 

medication for a patient. This system relays the order to the pharmacy, where a pharmacist 

verifies the order and dispenses the medication. The medication is delivered to the nursing unit 

by a pharmacy technician. The technician places the medication in one of several locations: a 

refrigerator, a drawer designated for the patient, or an automated dispensing device. Engineering 

is responsible for maintaining the refrigerator that stores medications and pneumatic tube 

systems that deliver medications to the unit. Information technology (IT) is responsible for the 

computers and the IT systems used to order and dispense medications. A nurse administers the 

medication to the patient, often using supplies, such as a syringe, stocked on the unit by the 

central supply department; or with food (e.g. applesauce), stocked by dietary services. Finally, 

the medication could be administered with a piece of equipment, such as a pump, that is 

maintained by biomedical equipment and cleaned by the sterile processing department (SPD). 

Thus, the internal supply chain for medications consists of nine interrelated departments: medical 
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staff, pharmacy, nursing, engineering, central supplies, dietary, information technology, 

biomedical equipment, and SPD.  Figure 1 shows the internal supply chain for medication.  

 

Insert Figure 1 about here 

 

Studies of process-based reengineering in hospitals have defined sub-processes of patient 

treatment, from which we identify three of the five key internal supply chains considered in this 

paper: patient diagnosis, therapy/ treatment, and medication (Vera and Kuntz, 2007).  We 

include two additional internal supply chains that address patients’ physical needs: nutrition/ 

dietary needs and the room/bed that house the patient. Table 1 lists these five internal supply 

chains and the thirteen support departments in the two hospitals that we studied.   

 

Insert Table 1 about here 

  

The supply chain management literature offers insights that can be extended to internal 

supply chains. Materials flow downstream from the manufacturer to the end customer, while 

demand information flows upstream from the end customer to the manufacturer (Croom et al., 

2000). The time lags in information and material flows leads to mismatches between what is 

available versus what customers would like to purchase (Croom, et al., 2000).  The same flow of 

information and materials exists in internal supply chains. Upstream departments, such as 

biomedical engineering and central supply, provide materials and equipment to downstream 

nursing units, which use them for patient care.  Information about what supplies are needed 

begins with physicians’ diagnosis of the patient and travels upstream to the supply departments, 
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often indirectly through replenishment processes that restock what was used while providing care 

to yesterday’s patients.  

A key finding from the supply chain literature is that performance improves when supply and 

information lead times are reduced (de Treville et al., 2004). Improvement also comes from 

coordinating inventory among the chain members so that the least amount of inventory can be in 

the chain while simultaneously offering the highest service fill rates (Croom, et al., 2000).  

However, such coordination is challenging because each partner typically tries to optimize its 

own performance, which can result in lower collective performance of the chain. Optimizing the 

system requires aligning incentives of the chain’s partners, which can be accomplished by 

sharing rewards from improved chain performance among all the partners in the chain (Lee, 

2004).  This paper proposes that hospitals’ internal supply chains can also benefit from aligning 

incentives to spark chain-level improvements through changes such as reduced information lead 

times, inventory (of equipment and materials) re-allocations among departments. 

A second stream of literature relevant to internal supply chains is the body of research on 

knowledge sharing in and between communities of practice.  A community of practice is a group 

of people who share a profession and learn from each other by sharing experiences and 

information within the group (Lave and Wenger, 1991).  The different departments contained in 

the hospital’s internal supply chains represent different communities of practice, such as 

pharmacists, nurses, physicians, and engineering. Knowledge-intensive firms, such as hospitals, 

rely on different departments to collectively produce the services used by their customers 

because the breadth of knowledge required is too large for any one department to master (Boland 

and Tenkasi, 1995).  Organizational scholars have studied communities of practices and found 

that workers’ actions are enabled by what the community ―knows how‖ to do and their knowing 
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is revealed by their actions (Carlile, 2002, Cook and Brown, 1999).  In other words, rather than 

knowledge being a distinct, tangible object which can be separated from action, workers exhibit 

―knowing‖ through the routines that they engage in to conduct their work (Feldman, 2000, 

Orlikowski, 2002).  Extending this principle to internal supply chains, a particular discipline 

within an internal supply chain will have its know-how embedded in its routines, which embody 

that discipline’s specialized knowledge (Carlile, 2002, Feldman, 2000).   

The embedded know-how within a community of practice is sticky and difficult to move 

across organizational boundaries into different communities of practice (Brown and Duguid, 

2000, von Hippel, 1994). As a result, transferring internal supply chain materials across 

organizational boundaries—such as technicians stocking medications on a unit and nurses 

efficiently retrieving those medications to administer to patients in a timely fashion—can be 

challenging because the knowing required to efficiently process the material does not always 

cross these knowledge boundaries (Carlile, 2002).  Necessary ―know-how‖ may be 

unintentionally and unknowingly left behind when the material passes from one department to 

another, which can cause problems, such as the downstream discipline (e.g. the nursing unit) 

being unable to correctly process it as expected by the upstream department handing it off (e.g. 

pharmacy). Furthermore, even if information crosses the department boundary with the material, 

departments can vary in their interpretations of the same information because they come from 

different ―thought worlds‖ (Dougherty 1992) which influence what aspects of the information 

they emphasize. As a result, information may not trigger the desired response by the receiving 

unit because they are not thinking about that particular implication (Carlile, 2002).  This 

literature highlights the importance of explicitly considering the transfer of knowledge across 

departmental boundaries in internal supply chains.  
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To solve these challenges, Carlile (2002) advocates transforming knowledge at boundary 

points to make clear to a different community of practice the implication of a pertinent piece of 

information. For our study of internal supply chains, the implication is that when supplies move 

across departmental boundaries, knowledge and interpretation disconnects may unintentionally 

occur. These are likely to go unrecognized as knowledge disconnects because people incorrectly 

assume that other communities of practice know what they know (Boland and Tenkasi, 1995, 

Carlile, 2002). This bias can be overcome with perspective taking, cross-disciplinary 

collaboration and communication built on an explicit appreciation for the distinctive knowledge 

contained—and not contained—in other disciplinary groups (Boland and Tenkasi, 1995).  

Similarly, Gittell has found that relational coordination is associated with better clinical 

outcomes (2000). She defines relational coordination as the presence of cross-disciplinary teams 

that have frequent, timely, and accurate communication; shared goals; shared knowledge; and a 

bias to solve problems rather than assign blame (Gittell, et al., 2000).   

Finally, studies of process improvement programs, such as total quality management 

(Douglas and Fredenall, 2004) and the Toyota production system (Bush, 2007, Connolly, 2005, 

Mazur and Chen, 2008, Wysocki, 2004), take a process-based view, which examines the entire 

beginning-to-end process of transferring materials through an internal supply chain (Garvin, 

1998).  Research has found that organizations that manage with a process-based view have 

superior efficiency (Vera and Kuntz, 2007).  One technique of accomplishing this is to create 

value stream maps that depict all activities required to transport material along its internal supply 

chain. These studies have found that most internal supply chains have significant waste that can 

be removed through process redesign (Jimmerson et al., 2005, Womack and Jones, 2003).   
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Despite the rich literatures on supply chains, organizational knowledge, and process-based 

improvement, few studies have combined these perspectives to examine the routines of separate 

communities of practices contained in an internal supply chain. This is a gap worth closing 

because internal supply chains are an important driver of worker efficiency (Needleman and 

Hassmiller, 2010, Vera and Kuntz, 2007) and in service firms, workers are typically one of the 

largest expenses (McCue et al., 2003).  Furthermore, it is helpful to combine the perspectives 

from the three literatures because no single one fully captures the dynamics of internal supply 

chains.  First, the supply chain literature focuses on coordinating separate, external organizations, 

and highlights contracts as a coordinating mechanism to optimize chain performance (Cachon 

and Lariviere, 2005). However, contracts are likely not the entire solution for coordinating work 

among departments within an organization. Studies have found that interpersonal relationships 

and routines also matter greatly (Gittell, et al., 2000). Second, studies of communities of practice 

have primarily examined product development, which typically involves smaller numbers of 

employees who temporarily work together on a discrete project.  This situation differs greatly 

from the daily work of departments that collectively provide service to customers. In the case of 

internal supply chains, materials and equipment often move through the organization as a result 

of established procedures and routines rather than from a deliberate, collective creation of new 

product.  Under these conditions, the impact of sticky knowledge between communities of 

practices may manifest in a very different fashion. Third, although studies have examined 

improvements in value streams within organizations, they have tended to focus on describing 

technical solutions and documenting improved performance rather than considering behavioral 

aspects of work systems (Loch and Wu, 2007), such as knowledge sharing.   

 



10 
 

Methods 

The study had the goal of decreasing the time required to make a just vacated patient room 

―ready‖ to receive the next patient admitted to the unit. We consider a room to be ready when it 

has been properly cleaned; has the appropriate bed, linens, equipment, and supplies needed by 

the patient; and the nurse is mentally prepared to care for the patient. We conducted our study in 

conjunction with medical/surgical units at two hospitals in a large healthcare organization that 

had a total of 36 hospitals.  These two hospitals were selected because they were supported by 

grant funding, which was available to hospitals only in a certain geographic region. The 

organization has successfully used human-centered design to innovate its care delivery processes 

(McCreary, 2010), which was the approach taken for this project.   

Human-centered design is an innovation process that helps teams to identify users’ unmet 

needs and to develop relevant solutions rather than solutions anchored in the designer’s pre-

conceived ideas (Leonard and Rayport, 1997, Norman, 2002).  This process involves observing 

people who will use their product or service in their natural environments to uncover what they 

want and need in their lives (Brown, 2008). Users often partner with the designers through the 

entire innovation process of generating ideas, creating and pilot testing prototypes to ensure that 

the solution will be usable (Brown, 2008). The human-centered innovation design process has 

five attributes: empathy (understanding users deeply to design for their unmet needs), integrative 

thinking (taking into account multiple points of view to create cohesive solutions with maximum 

consideration for everyone involved), optimism (believing that better solutions are achievable), 

collaboration (drawing on a large pool of creativity and experience, which also maximizes 

support for solutions) and experimentalism (rapid testing of potential solutions) (Brown, 2008). 
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The innovation process has four phases: research, synthesis, ideation and implementation 

(IDEO, 2011).  Research, which is a data and inspiration-gathering phase, consists of observing 

people while they work in their natural environments, with an emphasis on gaining empathy to 

better understand what people’s delights and frustrations are with their current work (Gilmore, 

2002). Synthesis is making sense of the data collected during the research phase. It involves 

distilling and connecting the information gathered from research (IDEO, 2011). Relevant themes 

and topics are identified as patterns emerge from the data. Frameworks are often created to help 

communicate key insights and opportunity areas (IDEO, 2011). Ideation involves creating, 

testing and iterating ideas through prototypes to arrive at potential solutions that will work in 

practice (Brown, 2008). Implementation is putting an idea into practice (Lin et al., 2011). This 

paper discusses results from the first two phases, which is the creation of a framework that will 

be used to ideate and implement solutions. 

For the research phase, observations and interviews were conducted with internal supply 

chain workers at the two hospitals. In particular, we focused on medical/ surgical units and 

support services that provided materials, medications, equipment, food, and services needed for 

those patients.  Observations were conducted from October 2011 through January 2012 and 

consisted of shadowing participants while they did their job along with having open-ended 

conversations with them to understand why they were doing what they were doing.  These 

methods provided insight into what participants were thinking and feeling along with what they 

were saying and doing.  The units and support services were informed ahead of time of the 

observations and had agreed to participate. We were assigned to who was working that shift, and 

people had the ability to refuse to be observed, although no one did.   
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The authors conducted observations in conjunction with 22 other people including ―ready 

room‖ project members, support service managers from the two hospitals, nurse managers from 

the four units on which we observed, and staff nurses. A large team of observers enabled us to 

simultaneously be in multiple departments in the same internal supply chain to track materials 

and issues as they travelled through the organization. It also helped build empathy for the 

challenges nurses face, which may be helpful for the ideation phase of the project.  

We observed for approximately two hours at a stretch, two times per day, for a total of four 

days at each hospital. All levels of personnel were observed, including unit managers, 

supervisors, and staff. A variety of functions were observed, including nurses, nurses aids, 

assistant nurse managers, charge nurses, unit assistants, pharmacists, pharmacy technicians, 

engineers, central supply technicians, biomedical engineering technicians, dietary technicians, 

and IT staff. We conducted approximately 79 hours of observations on a total of 89 different 

people in 10 different roles. Of this time, 22 hours were spent observing workers from support 

departments as they conducted routine work. We traced key processes, such as medication 

administration and the repair process for vital sign monitoring machines. 

We used data sheets to collect information about the background of the person being 

observed (position, years in the role, years at the organization, and years in healthcare), the 

person’s thoughts about the most common reasons for being taken away from providing patient 

care as well as what supported them being able to remain at the bedside. In addition, the sheet 

had space to record events that took time away from patient care. The observer recorded the 

cause of the event, what actions were taken in response, and the amount of time spent on the 

event. We also took photographs after obtaining signed permission from the observee.  
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  In addition to the observations, we interviewed 16 nurses from December 2011 through 

March 2012.  We conducted interviews either individually or in dyads, which allowed for more 

in-depth conversations around their pain points in the process of getting a room ready for a new 

patient, what they needed to consider a room ―ready‖ for patient care, and what things were the 

biggest hassles and time wasters. To better understand how departments coordinated work, and 

how work requests were transmitted across departmental boundaries, we also interviewed 

employees from other departments in the internal supply chains, including physicians, sterile 

processing technicians, and environmental service (EVS) cleaners. We asked them questions 

related to their work for newly admitted patients, such as how EVS knew when a room was 

ready to be cleaned for a new patient, as well as what they did to prepare the room for the new 

patient.  We also asked about any challenges they faced in doing their work.  Table 2 provides 

details on the number of people who participated in observations and their departments.  

 

Insert Table 2 about here 

 

After a two-hour observation block, the team members gathered together in a conference 

room to share stories from their observations. ―Story-sharing‖ is a way to transfer information 

from a people’s head from what she saw and heard during her observations so that it becomes 

shared knowledge that the entire team can use to envision opportunities and solutions  (Gilmore, 

2002, IDEO, 2011, Lin, et al., 2011). Story-sharing also allows team members to connect to and 

gain empathy for participants whom they might not have had the chance to meet (Gilmore, 

2002). Story telling begins with the observer gathering relevant photographs, artifacts, or notes 

taken during observation so these can be easily shown to the group (IDEO, 2011). She then states 
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who was observed and what his role was. The observer continues by telling specific stories she 

directly observed while on the nursing unit (rather than generalizations or things heard second 

hand) (IDEO, 2011). Other participants succinctly write key quotes and key observations down 

on sticky notes to document the findings from the observation (IDEO, 2011). These debrief 

discussions were tape recorded and the recordings were transcribed to document the 

observations. We replaced people’s names with pseudonyms.  

The second phase of the process was synthesis, which took place in November - December 

2011.  Three of the authors participated in the synthesis phase. We first coded the transcripts to 

create the raw data used for synthesis. The coding consisted of highlighting sentences from the 

transcripts that described a problem with the internal supply chains. To establish inter-rater 

reliability, we each coded the same transcript and compared which sentences in the transcript we 

each highlighted as being important.  Our interrater reliability was .72, which indicated 

substantial agreement (Landis and Koch, 1977). Furthermore, we discussed differences until we 

reached agreement on what types of issues should be included in our data set.  This training and 

high interrater reliability helped provide verification that we could divide the transcripts and pull 

out key information to use in the synthesis phase.  We transcribed the main idea from each 

selected sentence onto a single sticky note, resulting in over 680 sticky notes. This process 

resulted in a dataset of internal supply chain breakdowns, key quotes, and stories that highlighted 

functioning and problematic internal supply chains.  

The second step was meeting in person over eight consecutive work days to organize the 

sticky notes into buckets or themes, using an iterative, grounded theory approach (Glaser and 

Strauss, 1967, Strauss and Corbin, 1998).  Our assumption going into the project was that we 

would be focusing on the performance of ancillary departments and their role in room readiness.  
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However, we allowed ourselves to emotionally connect to participants to gain empathy, be 

influenced by what we actually observed rather than designing from assumptions and 

hypotheses, and allow for key insights to emerge naturally from a human-centered data analysis.  

We began with thirteen categories that emerged from coding the transcripts: acceptance of 

problems as normal, ambiguity about equipment readiness, anticipatory behaviors to pre-empt 

internal supply chain failures, chaos, commandeering equipment, communication, divided 

responsibility for maintaining a piece of equipment, hoarding, lack of home or location for 

equipment, dependence on another person in order to do one’s own job, lack of ownership for 

status of equipment, respect for colleagues’ equipment or space, and variability in processes or 

outcomes. We began by grouping the sticky notes into these categories. We then dropped 

categories that were not useful, recombined the notes to collapse buckets into higher level 

themes, and allowed new categories to emerge. We then organized the categories to depict 

relationships among them.  The goal of this stage was to create a framework, presented in this 

paper, which summarizes the story internal supply chains and their role in creating ―room 

readiness.‖ Exhibit 2 shows photos from the beginning and end of synthesis to show how the 

sticky notes went from an unstructured form to a logical, structured grouping of information.   

 

Insert Exhibit 2 about here 

 

Results 

Our observations began on the nursing units. We observed nurses for a total of 54.2 hours and 

documented 120 internal supply chain events that interfered with nurses’ abilities to complete 

their tasks. Prior research has called these operational failures  (Tucker, 2004), performance 
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obstacles (Gurses and Carayon, 2007), hassles (Beaudoin and Edgar, 2003), or situational 

constraints (Peters and O'Connor, 1980, Villanova and Roman, 1993).  In this paper we call these 

internal supply chain events, or ―events‖ for brevity, to keep the focus of the paper on the 

hospitals’ internal supply chains. On average, nurses experienced an internal supply chain event 

every 37 minutes.  For 73% of these events (n=87), we recorded the time the nurse spent 

working around the event so that care could continue.  The workarounds took an average of 4.3 

minutes and nurses spent an average of 12% of their time on workarounds. These results 

corroborate prior research studies that found nurses spend about 10% of their day working 

around internal supply chain failures (Gurses and Carayon, 2007, Hendrich et al., 2008, Tucker, 

2004), lending credibility to our data.  

As shown in Table 3, 80% of the cumulative time spent on working around internal supply 

chain failures came from 50% of the departments.  This high percentage of sources of problems 

contrasts with the Pareto principle, which optimistically proposes that there is a small set of 

sources, typically 20% of the total number of possible sources, that are responsible for 80% of 

the problems (Juran et al., 1999).  The nursing unit itself was the source of 25% of the 

cumulative time spent on workarounds.  To better understand why this might be the case, in the 

paragraph below, we describe the equipment and supplies that are required to make a room 

ready, and examine which department is responsible for purchasing and maintaining the supplies.  

Pharmacy was the second highest category of time spent on internal supply chain failures (21%), 

which may reflect the high frequency of medication administration tasks for nurses on medical/ 

surgical units.  Furthermore, nurses spent an average of 5.4 minutes on each medication-related 

failure. This large amount of time may be due to the fact that there were multiple possible 

storage locations for medications (e.g. two automated dispensing machines, refrigerators, 
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pneumatic tube system, individual patient bins). Thus, if a medication was not in the expected 

location, nurses checked all the other locations to confirm that the medication was indeed 

missing before contacting the pharmacy to inform them of the missing medication. The third 

largest category was IT-related issues (16%), driven primarily by malfunctioning bar code 

scanners used for medication administration and computers (―workstations on wheels‖) that 

nurses and other employees used to enter data in the electronic medical record system.  Nurses 

often had to check several computers before finding one that was working or available. Frequent 

problems were the computer’s batteries had run out because the workstation hadn’t been plugged 

in, perhaps because of the scarcity of outlets in the hallways; and hoarding behaviors, such as 

when a nurse deliberately rotated the text display on the computer screen by 90 degrees, making 

a functional computer undesirable to other employees who otherwise might have used the 

computer.  Table 3 categorizes the events that kept nurses from the bedside.  

 

Insert Table 3 about here 

 

To better understand the internal supply chain for the materials and equipment required to 

make a room ready for a newly admitted patient, we interviewed ten nurses about what they 

needed to be available when the patient arrived on the unit. Ten items were mentioned by all of 

the nurses.  This represents nearly half of the total of 22 items we observed to be needed for 

patient care during our observations. All but five of the 22 items were purchased by the nursing 

unit and thus under their budgetary responsibility.  However, the responsibility for supplying, 

cleaning, and maintaining all 22 items fell to other departments, blurring the lines of 

responsibility for having adequate stores of functional items on the unit.  For example, the 
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nursing unit was responsible for purchasing the items, but they were maintained by biomedical 

or engineering, and cleaned by environmental services or sterile processing.  Furthermore, there 

were no designated storage locations and/or par levels for the equipment and supplies, making it 

challenging to know whether the current levels and frequency of cleaning were sufficient or not. 

Our data suggests that they were not.  We audited the equipment levels and functional status on 

one of the units.  We found that all ten of the required items had smaller quantities of functional 

equipment than what was required for a full unit. We suspect that the high frequency of failures 

stemming from the nursing unit in Table 3 resulted from the ambiguity about which department 

was responsible for ensuring functional items were available for patient care. Table 4 lists the 

patient care items, responsible units, and the quantities required versus available. 

   

Insert Table 4 about here 

 

Because equipment and materials were often not fully functional or in the designated 

location, nurses spent an average of 6 minutes locating and cleaning the item they needed for 

patient care.  Nurses whom we interviewed commented that it was accepted practice to ―go 

shopping‖ for equipment in the dirty utility room or on other units.  In response to the shortage 

of functional items, some nurses violated policy by personally ―claiming‖ shared equipment for 

their entire shift by putting notes (e.g. ―Mary’s computer‖) or personal items on computers and 

vital sign monitoring devices so that other people felt social pressure to not use these items. We 

observed some nurses intentionally make a functioning computer appear broken by turning off 

the display screen so that others, finding it with a ―dead battery,‖ would leave it alone. Such 

hoarding behavior exacerbated the shortage of functional equipment, which was needed by other 
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groups besides nurses, such as environmental service technicians, patient care technicians, and 

physicians. On one unit, we observed three nurses arrive 30 minutes early for their shift so they 

could locate and claim functional vital sign monitors and computers.  Table 5 lists quotes from 

nurses that illustrate the poor internal supply chain performance.  

 

Insert Table 5 about here 

 

Model of the Lack of Interconnectedness in Internal Supply Chains 

Despite the fact that the internal supply chains were unreliable, causing a high percentage of 

nonfunctioning equipment and time spent looking for materials, workers from different 

departments within the same internal supply chain felt their own department’s performance was 

satisfactory. When reflecting on internal supply chain breakdowns, they attributed the poor 

performance to people who worked in other departments. In particular, a lack of training of 

employees in other departments was frequently mentioned as the source of poor internal supply 

chain performance.  For example, a pharmacy technician blamed the nurse who called the 

pharmacy looking for a ―missing‖ medication because she felt that it was the nurse’s fault for not 

knowing the algorithm that determined where medications were stored on the unit. ―The 

medication could be on a shelf, in a bin, in the refrigerator.  Nurses don’t know where things go.‖  

Similarly, a sterile processing worker attributed poor performance to a lack of training rather 

than considering that processes might not be well-designed. He stated, ―I don’t know why 

training is not important to this organization.‖  

However, based on our observations, we believe that the cause is not lack of training.  We 

saw employees who had mastered a complex array of technical procedures, communicated 
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frequently, and worked hard, completing their assignments according to standard procedure.  

Instead, we propose that the internal supply chains are not interconnected due to a misalignment 

of knowledge and responsibility. Figure 3 shows the mismatch. The level of knowledge about a 

patient’s needs for equipment (or medications or materials) is shown with the dotted line. The 

degree of responsibility for supplying equipment to the unit is represented by the dashed line. 

The flow of information about a patient’s equipment needs starts with the physician’s orders for 

the patient and flows through the nursing unit to the ancillary support department that supplies 

equipment to the nursing unit. This flow of information has time lags and goes in the opposite 

direction from the flow of equipment, which starts with the ancillary support department and 

ends with the patient.   

Let us first consider the knowledge about the patient’s equipment needs. The equipment is 

determined by the physician’s orders. However, understanding the equipment implications of a 

physician’s order requires medical knowledge to translate the order into a list of equipment 

needed to implement that order.  The physician has the most knowledge about the patient’s 

orders and understands the equipment implications of the orders, but has no responsibility for 

supplying the equipment to the unit. As a result, her knowledge of the equipment implications 

stays with her and does not flow to the ancillary support department responsible for supplying 

the equipment. We call this a ―trigger opportunity‖ because the physician’s knowledge isn’t 

responsible for triggering delivery of the equipment required to implement the ordered care, 

which delays the transfer of that information along the internal supply chain.  

Next we consider the responsibility for supplying equipment to the unit. The ancillary 

support department faces a ―knowledge opportunity‖ because it has the most responsibility for 

providing equipment to the unit, but the least knowledge on what equipment is required. The 
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ancillary support department doesn’t have the medical knowledge to translate a physician order 

into a list of equipment required to implement the order. As a result, the ancillary support 

department’s work routines typically are restocking what previous patients have used rather than 

anticipating and responding to current patients’ needs.   

Only nurses have both the medical knowledge to translate the order into equipment needs for 

their patients and the responsibility for implementing the physician’s plan of care. Consequently, 

the nurses compensate for the ancillary support department’s inability to translate the physician’s 

orders by searching for the necessary equipment. This action consists primarily of workarounds 

where the nurse performs tasks that are supposed to be provided by support departments.  

 

Insert Figure 3 here 

 

Example of the Model: The Case of the Triple Intravenous Pump 

To illustrate the model in Figure 3, let us consider a post-surgical patient whose care we 

observed. We believe that the patient’s care was delayed, although most likely without any harm, 

due to the trigger and knowledge opportunities.  The trigger opportunity stemmed from the lack 

of anticipation by the physician that the patient was going to ultimately need a triple pump to 

deliver all of the intravenous fluids, medication, and nutritional supplements required to recover 

from his surgery. As a result of the lack of anticipation, the patient began his post-surgical 

recovery with a single pump that was used to deliver the intravenous fluid and antibiotics 

ordered by his physician, only to predictably have the single pump switched out to a triple pump 

two days into his stay.  This resulted in a time-consuming search by the nurse to find and clean a 

dirty triple pump and change out the single for the triple pump. The triple pump requirement was 
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predictable because it is common for patients with that surgical procedure to have an new order 

written for total parenteral nutrition, a nutritional fluid given intravenously via a pump, written 

on day two post-surgery.  This new order escalates their pump needs from a single to triple pump 

because the patients are already on intravenous antibiotics and fluids.  The physician knew when 

writing the order for total parenteral nutrition that the patient now required three intravenous 

fluids simultaneously, thus necessitating use of a triple pump. However, it is not the physician’s 

responsibility to secure a triple pump for her patient nor to translate her knowledge of her 

patient’s equipment needs to the ancillary support department, which was the sterile processing 

department, illustrating the trigger opportunity.   

The knowledge opportunity occurs with sterile processing department, the department 

responsible for cleaning dirty intravenous pumps and restocking them on the unit.  They do not 

have the clinical expertise to translate patient orders into equipment needs.  Thus, they aren’t 

expected to know that the order for total parenteral nutrition triggered the need for cleaning the 

now dirty single pump and stocking a clean triple pump on the unit for the patient.  

As represented by the black line in Figure 3, both the physician and the sterile processing 

department had the least ability to apply readiness for that patient’s care, while the nurse had the 

highest ability to make the room ready for patient care, despite the fact that she had neither the 

highest, most timely knowledge nor the highest responsibility for doing so. The nurse had to 

administer the total parenteral nutrition and—not finding any clean triple pumps in the clean 

utility room where they should have been—searched in other patient’s rooms until she found one 

currently not in use. She then cleaned it herself—doing the job of sterile processing 

department—and changed out the patient’s single pump, placing it in the dirty utility room. The 

entire process took approximately 15 minutes, with the bulk of the time spent searching for and 
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cleaning the triple pump. Only three out of 12 (25%) of the steps done by the nurse were ―value-

added,‖ with the other 75% of her work considered ―waste‖ by lean manufacturing definition 

(Womack and Jones, 2003).  Figure 4 illustrates this event. 

 

Insert Figure 4 here 

 

The Four Dimensions of Interconnectedness 

We spoke with employees from many departments, such as pharmacy, biomedical, sterile 

processing, environmental services, engineering, and dietary.  Everyone expressed satisfaction 

with their own department’s performance. Our observations confirmed their assessment: 

individuals executed their routines accurately and efficiently.  For example, we observed the 

thorough process that a biomedical technician used to test a vital sign monitoring device that had 

been identified as non-functioning. We also observed the speed and accuracy with which 

pharmacy technicians filled medication orders and delivered them to the nursing units.  

However, despite the effectiveness of individual departments, collectively the internal supply 

chains did not always efficiently meet patients’ needs and contributed to the 12% of nurses’ day 

spent working around internal supply chain failures. We propose that the poor chain performance 

stemmed from a lack of interconnectedness on four aspects: metrics, process design, knowledge 

translation across departments, and a system for improvement.  We discuss each of these aspects.  

First, metrics did not support interconnectedness. Departments within an internal supply 

chain lacked a common definition of what was considered good performance for the chain. One 

example was inconsistency around what constituted a ready room.  The people in charge of 

assigning patients to rooms felt that a room was ready to accept a patient if it was clean, had an 
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empty, clean bed, and a nurse to care for the patient.  Conversely, as indicated in Table 4, nurses 

felt that to be ready a room needed the basic equipment used by most patients including an 

intravenous pump and pole, suctioning equipment, oxygen flow meters, linens, and vital sign 

monitoring equipment. However, even among nurses there was variance in what equipment was 

desired. This lack of consensus across and within departments prevented clear measurement of 

the effectiveness of the internal supply chain in getting rooms ready for patients.  In fact, we 

found few, if any, measures of performance at the internal supply chain level. Instead, each 

department measured its own productivity, such as the number of medications prepared and 

delivered per hour by the pharmacy.  The entire supply chain performance, such as the elapsed 

time from when a medication was ordered by the physician until it was administered to the 

patient by the nurse, was not tracked.  As a result, there was no visibility into system—as 

opposed to departmental—performance.  Thus, upstream departments were unaware when 

problems with their handoffs of materials or equipment to a downstream department negatively 

impacted system performance. There were also no shared rewards for good internal supply chain 

performance, which prevented departments from engaging in improvement efforts that might 

ultimately benefit patients or the hospital, but for which they would bear the cost without reaping 

the benefit. Given the interdependent nature of supply chains, change levers are not typically co-

located with benefit accumulation. This can be a significant barrier to optimal performance if 

shared rewards are nonexistent (Lee, 2004). For example, the nurse manager on one of the units 

commented that the supply rooms on her two units were not standardized, such that the same 

material was kept in different locations on different units. This made it difficult for nurses who 

worked on both units to efficiently find materials. However, the nurse manager was unable to 

convince the central supply manager to assign a staff member for a short-term project to 
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standardize stocking locations. She felt that the reluctance to make changes was because under 

the current accounting system, the central supply department would bear the cost of making 

changes while the nursing unit would reap the benefit. She commented, ―Budget is the big 

divide.‖  We thus propose: 

Proposition 1: When departments in an internal supply chain measure their performance at the 

supply chain level, the internal supply chain will collectively have higher levels of customer 

satisfaction, employee satisfaction quality and efficiency.   

 

Secondly, processes were designed to optimize departmental rather than system performance. 

The underlying assumptions seemed to be that a series of well-functioning departments would 

make a well-functioning hospital and that the internal supply chains were connected and met the 

end customer’s needs. However, processes designed for departmental efficiency did not equate to 

internal supply chain efficiency. An ancillary support department could perform its tasks in an 

efficient manner, but the work was not linked to patients’ or downstream departments’ needs. 

For example, departments such as central supply, sterile processing, and biomedical engineering 

restocked what was used on units by the previous day’s patients rather than proactively bringing 

what today’s patients were predicted to need.  Some ancillary support departments purposely 

insulated their work from nursing units so that they wouldn’t be interrupted. Although reducing 

interruptions could be helpful to the department, it limited internal supply chain responsiveness.  

An IT staff person commented, ―It’s bad if nurses know our names because then they bypass the 

national help number.‖  However, nurses reported spending up to 20 minutes on hold for IT help 

when they called the national help line. Being away from patients this long was not feasible for 

nurses, so nurses learned to not call about issues. As described in the discussion of Table 4, we 
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also observed a lack of clear ownership of equipment for which many departments had shared 

responsibility. Work that could be done by multiple departments was often done by no one, 

because each department assumed the other would take responsibility. For example, the cleaning 

staff thought that providing intravenous poles to a clean, empty room was the responsibility of 

the nurses while the unit assistant thought it was the responsibility of the cleaning staff to place a 

clean pole in the room. In reality, the boundary was shared. If there was a pole in a dirty room of 

a discharged patient, the cleaning staff would clean it and leave it in the room for the next patient 

However, if there was no pole in the dirty room, the cleaning staff would not look for one to 

place in the room after they finished cleaning it.  Thus, cleaned rooms sometimes had poles 

placed there by cleaning staff and sometimes they did not.  We propose that: 

Proposition 2: When the routines within departments in an internal supply chain are directly 

connected to meet current end-customers’ needs, the internal supply chain will collectively have 

higher levels of end customer satisfaction, employee satisfaction quality and efficiency.   

 

Third, knowledge was not always actively translated across department boundaries (Carlile, 

2004). Work routines in one department were not always known by the downstream department, 

making the interface less efficient. Consider our observations of the internal supply chain for 

medications.  We observed a nurse spend ten minutes unsuccessfully searching for two ―missing‖ 

bags of intravenous fluid out of a combined four-bag order for a patient. She searched in five 

places for the missing bags before calling the pharmacy for assistance. She was told that all four 

bags had been delivered to the unit, but by the time we left two hours later, she still had not 

located them.  The next day we spoke with the pharmacy technician about the incident and 

learned that the ―missing‖ bags, because of the concentration of an added medication, were in the 
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refrigerator. This was the one place the nurse had not looked. Furthermore, by a bad coincidence 

it was locked shut due to a battery malfunction that took engineering several hours to 

troubleshoot. The pharmacy technician explained that medications can be stored in eight 

different locations depending on a complex algorithm, such as whether the medication is topical 

or compounded, and if compounded, what the added medication is and its concentration. A 

technician’s action of delivering medications to the nursing units reveals her knowing of the 

underlying rules that determine where the bags belong (Orlikowski, 2002).  Because the storage 

location information was of primary importance to the technician’s thought world (Dougherty, 

1992) and because the medication details were visible to nurses in the patient’s electronic 

medical record, the technician did not think that the phone call about the missing medications 

was because the nurse did not know where to look, but rather that she hadn’t taken the time to 

look. As a result of this assumption, the technician did not inform the nurse of the storage 

location, but told her that it had been delivered. This illustrates how communities of practice 

unknowingly fail to translate pertinent knowledge because they don’t know what others don’t 

know (Boland and Tenkasi, 1995, Carlile, 2002).  Thus, we propose: 

Proposition 3: When the pertinent knowledge is actively translated across the departmental 

boundaries of an internal supply chain, the internal supply chain will collectively have higher 

levels of end customer satisfaction, employee satisfaction quality and efficiency.   

 

Fourth, there was no structure in place for daily monitoring and improving of the 

performance of the internal supply chain. Communication about internal supply chain 

breakdowns, such as a nurse not being able to find the medication for a patient, did not trigger 

improvement efforts. We propose this is because the inconvenience caused by the breakdown is 
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not experienced by the department with the ability to remove underlying causes and prevent 

recurrence. Thus, problems—such as spending ten minutes searching for a medication—seem 

insignificant to the ancillary support department There also was no structure for internal supply 

chain members to discuss issues and work together to improve performance. We propose that 

internal supply chains with a high degree of interconnectedness among departments will have 

better performance.  We thus propose: 

Proposition 4: When there is a process and structure for continuous improvement of the routines 

within an internal supply chain, the internal supply chain will collectively have higher levels of 

end customer satisfaction, employee satisfaction quality and efficiency.   

 

The dimensions of interconnectedness are summarized in Table 6.   

 

Insert Table 6 about here 

 

Discussion 

This paper presents a study of internal supply chain at two hospitals. We found that the internal 

supply chains were not interconnected, and as a result, nurses spent 12% of their time working 

around problems. This magnitude of wasted time matches other studies of hospital nurses 

(Gurses and Carayon, 2008, Hendrickson, et al., 1990, Tucker, 2004), lending validity to the data 

that we collected.  The internal supply chain events stemmed from many departments rather than 

just one, implying that hospitals need to improve routines within the entire internal supply chain 

rather than focusing on one or two departments.  
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One contribution of our paper is the development of a framework for internal supply chains 

that shows that the department that has both the responsibility and knowledge to translate 

customer orders into the equipment needed to deliver the ordered service will end up 

compensating for poorly performing internal supply chains, while departments that have only 

one of the two aspects will not contribute at their full potential. In our specific situation, nurses 

compensated for disconnected internal supply chains because they could translate physician 

orders’ into equipment needs and were responsible for delivering the care.  At the same time, 

physicians’ high level of knowledge was underutilized because it was not translated to 

nonclinical ancillary support departments.  Similarly, the ancillary support departments’ high 

level of responsibility for providing supplies to the nursing unit was underutilized because 

nonclinical departments lacked the ability to glean current patients’ supply needs from the 

medical orders.  Instead their work routines were designed around replenishing the supplies used 

by prior patients. Thus, the work routines of nonclinical ancillary support departments do not 

match current patients’ needs.  

We propose that the internal supply chains had low levels of interconnectedness because of 

how they were designed and managed.  First, departmental performance was emphasized, and 

thus processes were designed from the perspective of department performance rather than the 

customer experience.  Pertinent knowledge was not translated across department boundaries. 

And finally, there was no infrastructure for improving the internal supply chain. Hospitals’ 

internal supply chains can be more connected by developing system-level measures of 

performance; designing work routines that reach the end customer efficiently; consciously 

translating knowledge across department boundaries, and creating infrastructure for 

improvement.  
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Our framework combines key insights from multiple literature bases, making it stronger than 

frameworks that draw on only one perspective by simultaneously considering processes, human 

behavior, and incentives (Boudreau et al., 2003, Loch and Wu, 2007). The importance of having 

system-level measures of performance builds on the supply chain literature (Lee, 2004). The 

benefit of creating infrastructure for improvement and designing work routines that effectively 

meet customers’ needs has been highlighted in the process improvement literature (Womack and 

Jones, 2003). Finally, consciously translating knowledge across department boundaries is a key 

aspect of the organizational knowledge literature.  

Our results may apply to other organizational settings with multiple, interdependent 

departments that work together in a serial fashion to provide service. This includes service 

organizations, such as airlines and hotels.  In addition, it applies to networks of support services 

within communities that if they could effectively coordinate their efforts and share pertinent 

knowledge, could be more effective at achieving their goals, such as increasing educational 

performance or health.  

We contribute to the scant research on knowledge translation across different communities of 

practice within organizations (Bechky, 2003, Carlile, 2002).  The ―missing medications‖ story 

described earlier illustrates the lack of interconnectedness due to knowledge not being 

transferred across boundaries. Prior research has found knowledge transfer challenges in new 

product development teams (Carlile, 2002) and custom production of semi-conductor equipment 

(Bechky, 2003). We build on this research by showing that problems with knowledge transfer 

also apply to routine work of complex service organizations. This extends the generalizability of 

their findings because internal supply chains deal with routine, daily work rather than longer 

term, more idiosyncratic new product development and machine building.  
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Similarly, Gittell (2000) has researched coordination among clinical disciplines, but she has 

primarily considered the work of developing plans of care for patients which is important, yet 

incomplete examination of the work of hospitals.  The routine physical care provided by nurses 

constitutes the bulk of the costs incurred by hospitals and takes place largely after the treatment 

plan has been determined.  Thus, our work extends Gittell’s studies (Gittell, 2002, Gittell, et al., 

2000) by examining coordination among non-clinical, support disciplines such as central supply, 

biomedical engineering, and sterile processing department that enable routine patient care to 

occur.   

There are limitations to our study. We used qualitative data to draw descriptive conclusions. 

These constraints limit our ability to formally test relationships among constructs and 

performance measures. The development of a set of standard measures of interconnectedness 

would enable researchers to test our framework’s impact on performance. Furthermore, we 

collected data from only four units in two hospitals, limiting the generalizability of our study. 

Examining more hospitals, as well as other service industries, would strengthen our conclusions 

and the overall applicability of the data.  An important question for future research is what 

specific measures organizations can take to improve interconnectedness. Longitudinal research 

testing could specify which dimensions of interconnectedness impact improvement in supply 

chain performance over time. A related extension would be the development and experimental 

testing of interventions to improve interconnectedness. By testing whether various interventions 

have the anticipated positive impact on performance measures, researchers could more 

accurately gauge the value of specific practices to create more interconnected environments.    

Conclusions 
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Hospitals’ internal supply chains are an important driver of patient and employee outcomes and 

yet are understudied. By better leveraging the competencies of the different communities of 

practices responsible for delivering patient care, hospitals reduce waste, freeing up care givers’ 

time to provide patient care. Achieving this goal will require an explicit emphasis on connecting 

the routines of the different departments within organizations.  
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Figure 1. Internal Supply Chain for Medication Administration at a Hospital 

 

 

Figure 2. Photo of Beginning of Synthesis Phase 

Start of Synthesis End of Synthesis 
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Figure 3. Diagram of Disconnect in Internal Supply Chain Flow of Materials and Information 
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Figure 4. The Case of the Triple Pump 

 

Illustration by Melissa Acosta
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Table 1. Components of Patient Care and Departments in the Internal Supply Chain 

Department Diagnosis Therapy Medication Dietary Room 

Physician X X X X X 

Pharmacy  X X X  

Nursing X X X X X 

Engineering  X X X X 

Central Supplies  X X 
 

X 

Dietary   X X  

Sterile Processing X X X X X 

Biomedical Equipment X X X X X 

Environmental Services  X 
  

X 

Laboratory X X 
  

 

Radiology X X    

Therapy (Physical, etc.)  X    

Information Technology X X X X X 

X = Department is in the internal supply chain 
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Table 2. Details from Research Phase: Observations and Interviews 

Department 
Number 

observed 

Total hours of 

Observation/ 

Interview 

Role observed 
Number 

interviewed 

Physician 1 2 Physician 1 

Pharmacy 3 3 Technician, Pharmacist 0 

Nursing 31 57.2 

Nurse, patient care 

technician (PCT), nurse 

manager, charge nurse 

16 

Engineering 1 2 Responding to calls 0 

Central Supplies 1 2 Delivery 0 

Dietary 1 2 
Preparation and 

Delivery 
0 

Sterile 

Processing 
1 2 Technician 1 

Biomedical 

Equipment 
2 2.5 Technician (repair) 0 

Environmental 

Services 
3 6.25 Cleaners 5 

Information 

Technology 
1 0.5 IT specialist 0 

 

 

 

Table 3.  Internal supply chain issues by department from observations of nurses (54.2 hrs 

observation of 31 nurse observation blocks) 

Department 

Total 

Min. on 

Events 

# of 

events 

Avg. Min. 

per event 

% Total 

min. on 

events 

Cum % 

total Min. 

Cum. % of 

Departments 

Nursing Unit* 94.5 15.0 6.3 25% 25% 10% 

Pharmacy 80.5 15.0 5.4 21% 47% 20% 

IT 60.7 11.0 5.5 16% 63% 30% 

Other** 38.4 14.0 2.7 10% 73% 40% 

Environmental 

Services 
29.0 4.0 7.3 8% 81% 50% 

Biomed/ CPED 22.5 8.0 2.8 6% 87% 60% 

Engineering 20.9 9.0 2.3 6% 92% 70% 

Central Supply 12.5 3.0 4.2 3% 96% 80% 

Dietary 10.5 3.0 3.5 3% 98% 90% 

Space on Unit 6.1 5.0 1.2 2% 100% 100% 

Average 
  

4.1 
 

  

Total 375.5 87 
  

  

*Nursing unit is equipment that is responsibility of nursing unit (chairs, room furniture, IV poles) 

**Other is documentation, discharge/admission process, interruption from people 
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Table 4.  Nurses’ Responses (n=10) about Equipment and Supplies Needed for a Ready Room 

 

Equipment needed 

in every pt room to 

ensure readiness 

Number of 

RNs who 

stated need  Purchased by 

Repaired or 

supplied by 

Designated 

location 

Quantity 

needed 

Actual 

quantity 

PAR 

level 

1 Suction Canister 10 out of 10 Unit Biomed mid unit drawers 30 22 none 

2 O
2
 flow meter 10 out of 10 Unit Biomed mid unit drawers 25 15 none 

3 IV pole 10 out of 10 Unit 

Engineering, 

EVS cleans none 22 19 none 

4 IV pump 10 out of 10 Unit Biomed none 20 19 none 

5 Weigh bed 10 out of 10 Hospital/unit Engineering none 20 5 none 

6 WOW 10 out of 10 Unit IT none 14 11 none 

7 Slip sheet 10 out of 10 Unit Central supply mid unit drawers 22 15 none 

8 Pillows 10 out of 10 Unit EVS 

 

50+ 43 none 

9 

Clean linens, gown 

& pt. bath kit 10 out of 10 Central supply  EVS Linen cart     

 10 Vital sign machine  10 out of 10 Unit Cped none 8 4 none 

 

- Thermometer  Unit Biomed unit office     

 

 

- Pulse oximeter  Cped Biomed cupboard 

   

 

- BP cuff  Unit Unit supply wall       

11 SCDS/machine 3 out of 10 Cped Biomed cupboard 

   

12 Telemetry box 3 out of 10 Unit Biomed 

with monitor 

tech 

   13 Wall monitor cables 2 out of 10 Unit Biomed bedside 

   14 Commode 1 out of 10 Unit Engineering none     

 15 Electrogram wires 1 out of 10 ? ? ? 

   16 Kangaroo pump  Not asked Cped Biomed cupboard 

   17 Seizure pads  Not asked Unit Disposable none       

18 Accumax pump  Not asked Unit Engineering on bed       

19 PCA pump   Not asked Cped Biomed cupboard 

   20 Wheelchair  Not asked Unit Engineering none       

22 Spectralink phones  Not asked Unit IT bins 
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Table 5. Quotations about Performance of Internal Supply Chain  

 

Behavior Department Name Quote 

Broken equipment  Med/Surg, Hosp2 Rachel, RN We have 7 to 10 computers on the floor. Maybe 5 of 

those are working. 

Searching for 

equipment 

4E, Hosp1 Angela, RN Do you know how many rooms are on the floor? 

Imagine looking in all of them to find an IV pole. 

  Nurse If you can’t find it, you go get it, no matter where it is. 

 Med/Surg, Hosp2 RN Everyone goes shopping. There’s no blood pressure 

cuff or no cables.  

 Med/Surg, Hosp2 Myra, RN I go to the emergency department to look for a 

wheelchair sometimes. 

Hoarding  RN We try and hug our computers or else someone will 

take it. 

  RN You should see the scramble in the morning. We nurses 

grab a computer and a vital sign monitor and put our 

name on them. 
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Table 6. Dimensions of Interconnectedness in Internal Supply Chains 

Aspects Lack of 

Interconnectedness 

Quote Interconnectedness 

Metrics Lack of Common 

Definition of Good 

Performance 

I would like a bedside commode, 

walker, and wheelchair to be available 

because if they are not I have to go look 

for them. Myra, RN 

 

I don’t know what makes a room ready.  

I only know what I do. - Anna, 

environmental services technician 

Shared Definition of 

Good Performance 

 No Measures of 

Internal Supply Chain 

Performance 

I’ve seen people be up to help within an 

hour.  But I’ve also seen broken 

computers rack up until there’s six out 

in the lobby.  So I don’t know anything 

about what they really do. Nick -- RN 

Measures of Internal 

Supply Chain 

Performance 

 Lack of Shared 

Rewards 

[Explaining why he did not fully repair 

a non-functional vital signs machine] 

My department would get charged for it 

[the attachment needed to return the 

machine to full functionality.] - 

Biomedical engineer 

Shared Rewards 

Process Design Work Not Linked to 

Patients’ or 

Downstream 

Departments’ Needs 

It’s bad if nurses know our names 

because then they bypass the national 

help number. IT engineer 

Processes Maximize 

System Performance 

 Lack of Clear 

ownership 

"I don't have time to look for stuff…I let 

someone else do that. If it's not behind 

the yellow line-- I don't go looking." -- 

Anna, environmental services technician 

"The environmental services technician 

should make sure everything is in the 

room." Crystal, Unit assistant 

Clear Ownership of 

Process Step 

Knowledge 

Translation 

Knowledge Not 

Translated Across 

Boundaries 

If you could get to see the orders before 

your patient gets here, that would be 

really good. Then we could prepare 

better. Now we are not able to prepare 

until they actually physically get here. 

Phoebe, RN 

Knowledge Translated 

Across Boundaries 

Improvement 

Capacity 

Communication 

Doesn’t Trigger 

Improvement Efforts 

Every patient needs an IV pump, so why 

there isn’t always an IV pump at every 

bedside in every room is beyond 

me…We ask for this often. Phoebe, RN 

Materiality of Problems 

 No Structure for 

Improvement 

 Infrastructure for 

Making Change 

 


