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ABSTRACT 

We apply a lean supply chain framework to the 

healthcare industry in the U.S., drawing support from lean 

systems philosophy.  We conceptualize a view of the U.S. 

healthcare ecosystem that places a hospital and its admitted 

patients at the center and describes how all entities inside and 

outside the hospital work can implement lean principles to 

improve patients' quality care.  This application depicts how a 

holistic consideration of hospital resources available in both the 

internal and external supply chain would increase the optimal 

use of such resources and ultimately serve patients.  We offer 

propositions suggesting that an integrated supply chain 

perspective would be helpful for delivering high quality of care 

to patients admitted to the hospital.  This perspective suggests 

that hospitals need to streamline the three types of flows–

physical product, information and financial–with elements in 

the internal supply chain and maintain collaborative relations 

with entities in their external supply chain.  We discuss 

theoretical and practical implications of our research. 
 
Keywords: U.S. hospital ecosystem, integrated lean hospital, 

supply chain management 

1. INTRODUCTION 
Despite being one of the most expensive in the world, 

patient care quality (PCQ) in the U.S. is not among the best 

(Starfield, 2000; Docteur and Berenson, 2009).  Health 

expenditure per capita data shows that U.S. healthcare is the 

third most expensive globally (WorldBank, 2015), and 

reports of the Centers for Medicare and Medicaid Services 

(CMS) note that patient safety, a key aspect of quality, is 

mediocre (Boyer et al., 2012).  Improving the quality of 

healthcare services available to patients and reducing the 

cost, thereby increasing the efficiency of treatment processes 

are two pressing needs of the U.S. healthcare system (Becker 

and Gamble, 2015). 

Despite these grim facts, a potential solution may lie 

beyond hospital boundaries and reside with their suppliers 

and supporting organizations, which control the supply price 

and quality and delivery timeliness. For example, supply 

costs constitute the second highest healthcare cost 

component (at 31%), closely behind the cost of facilities (at 

37%) (Schneller and Smeltzer, 2006).  Also, an integration 

of supply flow between external entities and internal 

facilities is paramount. For example, hospitals are often held 

to the whims of the major buyer—Group Purchasing 

Organization (GPO) (e.g., Premier Inc., MedAssets, and 

Vizient)—which control about 72–80% of every healthcare 

dollar (Hu and Schwarz, 2011) and are supposed to leverage 

the purchasing power of hospitals in obtaining vendor 

discounts (Handfield, 2010).  In sum, healthcare facilities are 

part of a dynamic healthcare ecosystem, and the integration 

of external and internal supply chain flows in such a system 

affects PCQ. 

A healthcare ecosystem is defined as a hospital’s 

extended healthcare facilities network that connects it with 

other hospitals, nursing homes, specialty care centers, 

rehabilitation centers and the medical fraternity at large 

through extensive patient sharing (Cf. Lee et al., 2013, Lee 

et al., 2011, Huang et al., 2010).  For this reason, the 

potential for addressing PCQ by looking outside the hospital 

borders has increasingly been recognized by medical 

practitioners, healthcare management scholars (Johnston and 

Rooney, 2012; Coustasse et al., 2013) and operations 

management (OM) researchers (Cohen et al., 2008; 

Handfield, 2010).  Although only limited number of studies 

have applied a supply chain perspective to healthcare 

(Rivard-Royer et al., 2002; McKone-Sweet et al., 2005; 

Böhme et al., 2014), they have begun to show that hospital 

supply chain management is crucial to reduce costs and 

improve healthcare quality (Schneller and Smeltzer, 2006).  

Nonetheless, the extant literature offers a limited perspective 

in that there is no available framework integrating both 

internal and external hospital supply chains.  Studies using 

modeling methodologies have investigated specific 

characteristics of the external supply chain, such as the role 

of GPOs (Hu and Schwarz, 2011; Hu et al., 2012), but fail to 

address the internal supply chain.  Empirical research, on the 

other hand, has considered the internal chain and addressed 

operating efficiency and supply chain performance (Chen et 

al., 2013), institutional pressures (Bhakoo and Choi, 2013) 
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and cost savings (Rivard-Royer et al., 2002), but overlook 

the internal supply chain.  We address all supply chain flows 

relevant to PCQ simultaneously to provide a holistic 

perspective helpful to identify areas for continuous 

improvement. 

Drawing from operations literature, lean as a concept 

(Sugimori et al., 1977; Monden, 1981; Ōno, 1988) highlights 

the continuous improvement in processes by focusing on 

essential value-adding activities and eliminating wasteful 

non-value added tasks.  Supply chain integration and tenets 

of lean philosophy have increased quality and productivity 

in many service industries.  Lean philosophy has already 

been applied to healthcare conceptual articles (Peters, 2014; 

Sloan et al., 2014), and in empirical studies (Toussaint and 

Berry, 2013; Ulhassan et al., 2014), but it has been done in a 

piecemeal manner focusing on a few aspects of the hospital 

ecosystem. Lean implementation in hospitals still has 

challenges (Kaplan et al., 2014; Lawal et al., 2014).  

Currently, there is no comprehensive overarching framework 

that ties in hospital’s internal and external supply chains. To 

fill this gap, we draw from lean philosophy to offer an 

integrated supply chain perspective of the U.S. hospital 

ecosystem that suggests ways for hospitals to operate more 

efficiently, reduce costs, and improve care quality. 

2. INTEGRATING THE INTERNAL 

AND EXTERNAL HOSPITAL 

SUPPLY CHAIN 
The Council of Supply Chain Management 

Professionals (CSCMP) defines supply chain management 

(SCM) as the “planning and management of all activities 

involved in sourcing, procurement, conversion, and logistics 

management” (CSCMP, 2011).  In a hospital, the supply 

chain includes all the elements in its internal chain within the 

control of the hospital administration, as well as an external 

chain (Rivard-Royer et al., 2002). 

Healthcare supply chain processes have three types of 

flows—physical product, informational, and financial (Singh 

et al., 2006).  The effective management of these processes 

is crucial.  Physical product flow refers to the use of 

products, which vary across hospitals depending on 

specialization.  Information flows consist of electronic 

medicine inventory information from hospital to suppliers 

for automatic reordering.  Healthcare team refers to the group 

of doctors, nurses, social workers, physical therapists, 

dietitians and discharge planners who work together to treat 

the patients.  The importance of information flow among 

medical team members is evident.  All healthcare team 

members who come in contact with patients should have 

current and accurate information on such patients’ medical 

condition.  Financial flows refer to items such as supplier 

bills for payment and patient collection bills (Singh et al., 

2006; Kowalski, 2009). 

Based on an extensive study of the extant literature in 

operations, nursing, healthcare and medicine, PCQ is defined 

here in a broad and comprehensive sense to denote the 

excellence of the medical care provided to hospital patients 

(Ware et al., 1983; Nelson and Niederberger, 1990; Dagger 

et al., 2007).  A supply chain view of the U.S. hospital 

ecosystem is shown in Figure 1 and explanatory notes are 

given in Table 1.  The elements are shown in different layers 

according to their frequency and intensity of interaction with 

patients. 

 

 

 

 

Notes: Only Tier-1 entities associated with in-patient care in U.S. hospitals are shown for brevity but some entities may 

have their own dependent entities.  Arrows indicate material and patient, information and financial flows.  Solid arrows 

indicate flows between a hospital’s internal supply chain elements and the patient; broken arrows indicate flows with 

external supply chain elements. 

Figure 1 U.S. Healthcare hospital supply chain framework 
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Layer Entity Definition & Details 

Internal hospital supply chain (All entities are within the hospital) 

Core 
layer 

Hospital The patient in the hospital is shown at the center.  The important entities within a hospital comprises:(1)    
the doctor(s) who perform the surgery and other required medical procedures; (2) the nurse(s), who    
usually provide the patient’s pre and post procedure recovery care; and (3) other elements such as: 
(a) administration, including billing and general management, (b) pharmacy, (c) emergency room and 
other urgency rooms, (d) intensive care units (ICU), and (e) auxiliary services, like diagnostic testing 
laboratory, medical counseling, blood and other organ bank, ambulances. 

External hospital supply chain (Includes all external  suppliers for medications, equipment and other materials) 

Inner 
layer 

Health insurance 
providers 

Health insurance protects a patient from the high cost of medical care by providing coverage for 
specific healthcare services.  Three umbrella types of health insurance are common–consumer-
directed, fee-for-service (often known as "indemnity" plans), and managed care.  These plans cover 
medical, surgical and hospital expenses and some may cover prescription drugs, dental and 
behavioral/mental health coverage.  Health insurance providers refer to firms providing health 
insurance services. 

Therapy and specialty 
care centers 

Specialty care centers provide high-quality medical services such as radiation treatment, stem cell 
transplantation and cellular therapy.  Therapy centers provide developmental and rehabilitation 
services such as speech-language therapy, pediatric occupational therapy and pediatric physical 
therapy services. 

Middle  
layer 

IT support firms Information technology (IT) firms typically provides some or all IT services from computer support, IT 
consulting, IT outsourcing, helpdesk services, data backup, disaster recovery, application hosting, and   
email hosting to CIO level consulting, managed services, call centers. 

Medical record 
transcribing firms 

Medical transcription deals with the process of converting voice-recorded reports as dictated by 
physicians and/or other healthcare professionals into text format.  Few specialized firms provide such 
transcription service for their clients. 

Medical equipment 
and other suppliers 

A firm that provides medical and other related types of equipment (e.g., beds) required by the hospital, 
doctors and nurses for treating patients.  Also included are firms that provide other furnishings and 
supporting materials for patients such as curtains, bed sheets. 

Housekeeping/ 
security firms 

A firm that that provides security services to the hospital and also performs housekeeping services 
such as cleaning of rooms, medical equipment, laundry and stocking and keeping track of basic 
hospital amenities in all hospital rooms especially in the emergency rooms, intensive care units. 

Outer  
layer 

Government 
organizations (for 
monitoring / testing) 

Governmental agencies involved in monitoring product safety include the Food and Drug 
Administration (FDA), Centers for Disease Control (CDC) and the Office of the Surgeon General of the 
Department of Defense. Agencies that monitor the operation of the healthcare programs such as 
Medicare and Medicaid are authorized to conduct audits, investigations, and inspections of any facility. 

Medical professional 
organizations/ 
fraternities 

Professional associations such as the American Medical Association (AMA) help doctors in their work 
by uniting physicians and medical students to work on the most important professional and public 
health issues.  Professional fraternities are organizations whose primary purpose is to promote the 
interests of a particular profession and whose membership is restricted to students in that particular 
field of professional education    or study.  Common medical fraternities are: Phi Beta Pi-Theta Kappa 
Psi, Phi Delta Epsilon, Phi Rho Sigma and Phi Chi. 

Patient advocacy 
organizations 

Non-profit organizations provide the patient voice in improving access to and reimbursement for high    
quality healthcare through regulatory and legislative reform at the state and federal levels.  Examples 
are National Patient Advocate Foundation, HealthHIV, and the National Association for Hearing and 
Speech Action. 

Pharmaceutical 
multinational   
companies 

Pharmaceutical firms could be involved in developing, producing, and marketing drugs licensed for 
use as medications.  Pharmaceutical companies are allowed to deal in generic and/or brand 
medications and    medical devices.  Dosage forms include tablets and capsules, injectables, creams, 
ointments, inhalants, and solutions. 

Group Purchasing 
Organization 

A group purchasing organization (GPO) is an entity that helps healthcare providers-such as hospitals,   
nursing homes and other health agencies realize efficiencies by aggregating purchasing volume into 
bulk    and using that leverage to negotiate discounts with the item suppliers.  Premier Inc., MedAssets, 
Vizient, Intalere, Cardinal Health, McKesson Pharmaceutical, AmerisourceBergen, HealthTrust 
Purchasing Group (HPG), Department of Veterans Affairs and Provista are some of the common large 
GPOs by the total   number of member hospital beds. 

Notes: Entities are drawn from an extensive review of extant healthcare and operations literature and articles on quality of patient care in 

the business press. 

Table 1 U.S. Hospital supply chain elements 



Chakraborty & Gonzalez: An Integrated Lean Supply Chain Framework for U.S. Hospitals 

Operations and Supply Chain Management 11(2) pp. 98 - 109 © 2018                                              101 

  

 

A hospital's internal supply chain is depicted as the core 

layer comprising entities that most hospitals have in-house 

and interact with a patient (Langtree, 2013): the healthcare 

team, patient rooms, emergency and urgency rooms, 

intensive care units, hospital administration including 

general management and billing, in-house pharmacy, and 

auxiliary services such as diagnostic testing laboratory, 

medical counseling, blood and organ banks, and 

transportation services (e.g. ambulances).  A hospital's 

external supply chain is depicted in three concentric layers 

representing entities that interact with the hospital to deliver 

patient care, although many may not directly interact with 

patients.  The inner layer comprises healthcare-related firms 

such as health insurance providers and therapy and specialty 

care provider firms.  The middle layer entities consist of 

firms that provide services such as information technology 

support, medical record transcribing, equipment and other 

suppliers and housekeeping and security related services, 

some of which may be outsourced.  The middle layer entities 

may not interact directly with a patient (i.e., there may be an 

inner layer entity between patients and these middle layer 

entities).  Outer layer entities may not interact with patients 

at all, but still are a part of the healthcare system.  Outer layer 

entities include external supporting organizations like 

government organizations for monitoring and testing drugs, 

medical professional organizations (e.g., AMA) and medical 

fraternities (e.g., Phi Delta Epsilon), patient advocacy 

organizations (e.g., the National Patient Advocate 

Foundation), medical research universities and 

pharmaceutical corporations and GPOs which negotiate the 

purchasing prices of all items on behalf of the member 

hospitals.  The framework applies to only hospital-

admitted/in-patients who interact with most of these entities, 

leaving out-patients. Most out-patients, because of the 

simple nature of their sickness/ailments, may not need to 

come back to visit the hospital and thus may not interact with 

many of the entities depicted here. 

Next, we address those aspects that have the greatest 

potential impact on PCQ.  We first explore technology 

integration, a key aspect from the internal hospital supply 

chain, and then focus on supplier relationships, which are 

important for the management of the external hospital supply 

chain. 

 

2.1 Technology Integration 
Technology integration refers to the interconnectedness 

of the different technological software and hardware systems 

implemented in hospitals (Li and Lin, 2006; Leidner et al., 

2010).  The tight integration present in software systems that 

some hospitals use reduce operational uncertainty by 

providing coordination, visibility, and easy information 

sharing across transactions (Hendricks et al., 2007; Leidner 

et al., 2010).  Easy access to integrated data about the latest 

in-house hospital stock levels may make it easier for hospital 

administrators to transact business with other entities, both 

within and outside the hospital (Huber and McDaniel, 1986; 

Saeed et al., 2005). 

Both extant healthcare literature and the business press 

routinely highlight medical errors, which happen because of 

inaccurate information available to physicians and nurses  

(Devaraj and Kohli, 2000; Angst et al., 2011; Queenan et al.,  

2011). Healthcare scholars acknowledge that hospital 

management needs to have access to the most up-to-date 

information when they need it to be able to make decisions 

(Allen, 2013; Waldfogel, 2013) which includes summarized 

patient information drawn from hospital support systems like 

labs and pharmacies, accounting and financial information 

(Vest and Gamm, 2010; Jarousse, 2016).  It is crucial for all 

different software and hardware systems implemented by 

various departments to “talk” to each other and exchange 

information when needed.  In other words, capitalizing on 

technology requires distinct information technology (IT) 

systems to be well integrated (Albani and Lee, 2007).  

 

2.2 Supplier Relationship Management 
Supplier relationship management is a perspective that 

uses social ties and interpersonal contact between a focal 

firm and its suppliers to monitor, control and encourage 

desirable supplier behavior (Noordewier et al., 1990; Rivard-

Royer et al., 2002; Das et al., 2006).  A firm and its suppliers 

using the same technological systems such as an enterprise 

resource planning (ERP) system, customer relationship 

management (CRM) application, as well as relational capital 

development efforts such as cross-functional involvement 

and joint problem solving are likely to communicate 

inventory demands and stock supply positions quickly 

(Talluri and Sarkis, 2002, Das et al., 2006). 

The marketing and OM literature depict buyer-supplier 

relationship management as a multi-dimensional 

phenomenon that comprises supplier flexibility, supplier 

assistance, supplier information exchange, supplier 

monitoring, continuity expectation and quality of supplies 

(Noordewier et al., 1990; Chung, 2012; Lumineau and 

Henderson, 2012).  Unforeseen requests for adjustments in 

stock levels and emergency deliveries are opportunities for 

supplier flexibility to change production and delivery 

schedules to meet firm requests (Noordewier et al., 1990; 

Chan et al., 2008).  The extent to which suppliers help firms 

by going beyond contractually bound conduct denotes 

supplier assistance (Noordewier et al., 1990; Dyer et al., 

1998; Janda et al., 2002).  Supplier information exchange 

refers to the frequency and type of information provided by 

suppliers to the firms (Noordewier et al., 1990; Trapero et 

al., 2012).  Supervisory actions that firms need to take to 

ensure supplier performance represents supplier monitoring 

(Noordewier et al., 1990; Gavronski et al., 2011).  Continuity 

expectation describes long-term expectations of a lasting 

relationship between firms and their suppliers (Noordewier 

et al., 1990; Villena et al., 2013) over and beyond the 

honeymoon period (Hammervoll, 2011).  Quality of supplies 

delivered by the supplier (Larson, 1994; Gunasekaran et al., 

2004) is also important in a long-term relationship.  Hospitals 

may need to focus on improving their supplier relationship 

management (Rohner and Mettler, 2010; Goodman and 

Jones, 2013). 

 

2.3 Lean Orientation 
The concept of lean started with “just-in-time” or “pull” 

processes focused on reducing inventory to reduce cost and 

improve efficiency (Sugimori et al., 1977; Monden, 1981; 

Ōno, 1988). This approach later evolved to incorporate waste 

management and strive for continuous quality improvement. 

A lean business strategy strives to improve firms’ operating 

performance by reducing inventory and getting all firm 
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components to work efficiently (Shah and Ward, 2003; 

Dahlgaard et al., 2011; Azadegan et al., 2013). Lean 

orientation includes material flow management, continuous 

quality improvement and waste management (Li et al., 2005; 

Mackelprang and Nair, 2010; Azadegan et al., 2013). 

Material flow management refers to the continuous flow of 

production work in process without hindrance through the 

production factory or service generation unit (Benton et al., 

2010; Petersen and Wohlin, 2011; Chongwatpol and Sharda, 

2013). Continuous quality improvement refers to incremental 

improvement in quality standards of a firm on a regular 

periodic basis and is one of the key pillars of lean 

implementation (McFadden et al., 2014).  Waste 

management refers to identifying, controlling and 

eliminating waste, that is, processes that add no value to the 

product, service or customer (Womack and Jones, 2010). In 

a hospital, waste can occur in areas such as transportation of 

patients across hospital rooms, ICUs and surgery rooms, 

inventory of medical equipment and supplies, and patients 

waiting for procedures and surgeries (Waring and Bishop, 

2010), among others. 

In order to determine the specific lean practices to 

implement, hospitals should consider the entire concept of a 

“service package” (Krajewski et al., 2002) they provide, 

which would include not only the explicit service, but also 

implicit services, facilitating goods, and supporting facilities.  

In a healthcare context, treating the illness that the patient 

suffers by giving appropriate medicine and/or performing the 

required medical procedures would constitute explicit 

services. Other important elements would include the 

hospital check-up rooms, which are supporting facilities.  

The medical equipment utilized in providing the explicit 

service, like a physician’s stethoscope and 

sphygmomanometer, a surgeon’s knife and other medical 

technology-related items (e.g. robots) would be facilitating 

goods.  Implicit services would comprise procedures that 

accompany or occur after the provision of the explicit 

service, such as checking the patient for related and unrelated 

complications that may arise from administering medicines 

and procedures or from allergies the patient may have had 

before the explicit service. Another example of implicit 

services occurring after the fact would be the provision 

counseling or therapy in cases of life-threatening illnesses 

like cancer or traumatic procedures like the amputation of 

limbs. 

3. LEAN OPERATIONS AND THE 

INTERNAL SUPPLY CHAIN 

Implementing patient and material flow management 

would imply the hospital following efficient patient 

admission and discharge procedures.  An effective 

implementation would include, for example, that major 

hospital facilities like ICUs as well as minor equipment such 

as drip stands are available when required so procedures are 

not delayed (Alexander et al., 1996; Butler & Leong, 2000; 

Cook and Rasmussen, 2005; Devaraj et al., 2013; Goldstein 

et al., 2002; Harper, 2002; Hay, 2003).  To implement 

material flow management, hospitals could employ 

scheduling software that factor in patients’ medical 

conditions and needs along with the hospital room and 

equipment availability information together to streamline 

both patient and material flow. 

Continuous quality improvement, which focuses both 

on learning from problems and continuously finding 

opportunities to increment quality, is a key element of lean 

implementation in hospitals. First, continuous quality 

improvement would include healthcare teams internalizing 

the lessons learnt from past mistakes on patient safety so as 

not to repeat them. To accomplish this, Hospitals could use 

operational data from electronic clinical information systems 

to plan its staffing of doctors, nurses and other employees 

and up-to-date advanced medical equipment and 

technologies while performing all medical procedures.  

Healthcare teams in hospitals must strive to perform the 

correct medical procedures the very first time that they treat 

a patient (Albani and Lee, 2007; Axon and Williams, 2011; 

Butler and Leong, 2000; Goldstein et al., 2002).  Second, 

hospitals can also continuously find opportunities to improve 

quality.  Hospitals need to keep abreast of the latest 

technological breakthroughs in the field (Hay, 2003).  

Upgraded physical infrastructure of labs, operation theatres 

and intensive care units (ICU) and other more basic elements 

like hospital beds would also be relevant (Butler and Leong, 

2000; Goldstein et al., 2002).  For instance, hospitals can 

inculcate their employees on the use of the newest equipment 

and medical technology. They may also guide their 

employees to share the best practices in the use of such 

equipment among one another, which would be consistent 

with one of Deming’s (1993) 14-point recommendations–to 

encourage cooperation among all employees to improve 

quality and productivity.  

Applying waste management to healthcare would 

support the use of a ‘‘pull’’ production system wherein all 

supplies are inventoried as and when required, and where 

hospitals push suppliers to achieve shorter lead-times.  

Implementing lean waste management would include 

hospitals streamlining their own ordering, receiving, 

handling paperwork from suppliers, and optimally using 

medical consumables to eliminate waste (Hirano, 1995; 

Labarere et al., 2001; Wakefield et al., 2005; Wearmouth, 

2001).   

Lean operations also concern the attributes of the 

physical environment.  A clean and organized workplace is 

a key component of the 5-S philosophy, an overall approach 

to lean production systems (Hirano, 1995). The physical 

environment would include the aspect of the surroundings in 

which healthcare is delivered, such as whether the facilities 

and equipment used are orderly, the degree of pleasantness 

of hospital room atmosphere, and the clarity of signs and 

directions to different facilities within hospitals.  Effective 

housekeeping is an essential method of maintaining 

cleanliness and removing and minimizing wastes in hospital 

departments as it helps streamline the entry and discharge 

procedures in a hospital (Labarere et al., 2001; Wakefield et 

al., 2005; Wearmouth, 2001).   

 Both the supply and demand for hospital services 

need to be balanced for hospitals to function well.  The 

preparation of the initial diagnostic and consultation report 

by the physician, taking the patient to the emergency room 

(ER) department (if it is an urgent case) and transferring the 

patient to specialized medical suites such as the operating 

room (if the patient needs surgery) are internal supply chain 

related activities.  The demand related activities incorporates 
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processes for managing the flow of patients (Heineke, 1995) 

with the aim of having no more than the maximum number 

of patients that the hospital can handle.  Failures in patient or 

material flow in the hospital, such as excessive patient wait 

for admission and medical procedures, may have a direct 

negative impact on the quality and overall effectiveness of 

service performance (Baltacioglu et al., 2007). 

4. LEAN OPERATIONS AND THE 

EXTERNAL SUPPLY CHAIN 
Aside from the integration among the entities in the 

internal supply chain, the integration of external supply chain 

entities is crucial to the hospital’s implementation of lean 

practices and its ability to serve its patients. Lean systems 

theory (Flynn et al., 1995; Kaynak, 1997, 2002; Monden, 

1981; Ōno, 1988; Shah and Ward, 2003; Sugimori et al., 

1977) emphasizes that firms must have inventory that is 

reduced but also available “just-in-time” when they need it. 

Healthcare literature also supports this assertion (Dranove 

and White, 1987, 1989; Schneider and Mathios, 2006). This 

reduction of inventory that does not harm availability of 

resources suggests the implementation of a “pull” inventory 

system, which cannot be accomplished by a hospital alone. 

Instead, it requires an integrated system built on supplier 

collaboration. For this reason, the strength of the hospital’s 

supplier relationships become imperative for the 

implementation of lean practices within the hospital.  

Supplier relationship management has a strong role in 

a hospital’s continuous quality improvement efforts 

(McLaughlin et al., 2004).   In addition to strong leadership 

support and commitment, successful and sustained 

continuous quality improvement initiatives require hospitals 

to develop long term and mutually beneficial partnerships 

with key suppliers (LeBrasseur et al., 2002) to reduce 

inventory and yet meet patient care service quality standards 

(Dahlgaard et al., 2011). Lean waste management can also 

be implemented through a “pull” inventory management 

system (Womack and Jones, 2010; Zidel, 2006) built on 

supplier cooperation (Dahlgaard et al., 2011).  For example, 

effective material restocking processes may involve batch 

deliveries that are more frequent but smaller, or the faster 

rotation of supplies, to reduce the amount of space used in 

internal warehouses and the cash tied-up in inventory 

(Graban, 2011).  For these reasons, scholars have noted that 

relationships with hospital suppliers is one of the 

characteristics of a successful continuous quality 

improvement implementation (LeBrasseur et al., 2002).   

In sum, applying a comprehensive lean orientation in 

hospitals would constitute integrating entities in the internal 

hospital supply chain such that they can seamlessly exchange 

information, as well as the presence of effective 

collaborative relationships among external hospital supply 

chain entities.  Therefore, our two propositions note: 

 

Proposition 1: Technology integration among entities in the 

internal hospital supply chain is positively related to the 

hospital’s lean orientation. 

 

Proposition 2: Effective supplier relationship management 

with entities in the external hospital supply chain is 

positively related to the hospital’s lean orientation. 

A hospital’s lean orientation based on technological 

and knowledge sharing in the internal supply chain and 

effective supplier relationships in the external supply chain 

is crucial. Such a lean orientation can have a positive impact 

on the care quality of patients. This outcome can be 

considered the primary purpose of hospitals and the ultimate 

goal of the implementation of lean practices in a health care 

context. 

 

Patient Care Quality (PCQ) 

Based on a synthesis of the multi-dimensional nature of 

care quality discussed in extant literature we conceptualize 

PCQ as comprising the following four quality dimensions: 

interpersonal, technical, environmental and administrative 

quality (Dagger et al., 2007; Gill and White, 2009).  

Interpersonal quality reflects the relationship developed and 

the dyadic interplay that occurs between the healthcare team 

and the patient, including treating patients with respect, 

listening to their concerns, giving them personalized 

attention, and answering their questions and those by their 

kin. Technical quality reflects the expertise, professionalism, 

and competency of the healthcare team in care delivery.  It is 

concerned with administering the appropriate medical care 

required, administering only the required laboratory testing 

(e.g., X-rays, blood work), and the appropriate qualifications 

and task effectiveness of healthcare team members.  

Environmental quality comprises hospital atmosphere, such 

as cleanliness and order, and tangibles like hospital bed and 

equipment quality and includes hospital rooms and 

laboratory design, aesthetically pleasing colors and décor, 

pleasant temperature, sufficient lightning, comfortable 

furniture, and patient friendliness (e.g., door handles are at 

appropriate height to accommodate patients in wheelchairs).  

Administrative quality facilitates the provision of care 

centered on the alleviation and cure of ailments and disease 

while adding value to the patient’s care and well-being.  It 

comprises internal hospital services’ ability to interact 

efficiently with other units (e.g. pathology communicating 

with surgical procedures) and the reduction of wait time, the 

provision of a wide range of patient support services, and 

accurate hospital records and documentation (e.g., billing).  

Service quality is an important outcome of lean 

implementation (Dean Jr and Snell, 1996; Fullerton and 

McWatters, 2001).  Lean philosophy (Sugimori et al., 1977; 

Monden, 1981; Ōno, 1988) specifically posits that reducing 

waste help firms identify and eliminate rework.  Lean 

philosophy explains the positive effect of a hospital’s 

internal lean practices on PCQ.  By implementing an internal 

lean orientation, hospital leadership can optimize material 

and patient flow.  For example, physicians who master 

medical diagnosis and treatment procedures are likely to use 

the most effective treatment the first time around, which 

prevents waste (Bohmer, 2009).  Second, physicians and 

other team members (e.g. nurses) could also master the 

interpersonal quality dimension.  The business press often 

notes that U.S. physicians and nurses do their job but may 

not offer comfort to their patients, highlighting the need for 

hospital team members to get to know their patients 

personally and still be efficient in their job  (Altman, 2014; 

Martin, 2014).  Nonetheless, personal care can be 

accomplished efficiently. Physicians and healthcare team 

members are the ones qualified to determine the time and 

effort patients need (in spite of what the patient or their kin 
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may think) and to find elements creating waste.  For 

example, physicians performing nursing or counseling job or 

nurses providing housekeeping directions would constitute 

waste.  A lean orientation would ensure that patients get the 

requisite time and necessary medical treatment from the right 

people.  Following the discussions in extant literature 

(Marley et al., 2004; Hudelson et al., 2008), it is suggested 

that healthcare team members keep the patient informed 

about the required medical treatment and its side-effects and 

empathize with patients (Chen, 2008).  A financial resource 

coordinator should also be involved so that patients/kin know 

what to expect in the medical bills (Torrens, 2010). 

Patient and material flow are related to the 

interpersonal and technical aspects of PCQ.  Hospitals 

should only admit the number of patients they can handle 

efficiently and manage the flow of patients in critical 

condition.  Smooth material and patient flow in the hospital 

will help decrease the average wait times for patients before 

their surgery or other medical procedures (Baltacioglu et al., 

2007).  Long wait times add stress to patients (Paterson et 

al., 2006), complicate ailments, cause additional medical 

procedures to be required, and may even result in preventable 

deaths (Derlet and Richards, 2000). 

Continuous quality improvement and waste reduction, 

the two pillars of lean philosophy, are related to the technical, 

environmental and administrative dimensions of PCQ.  

Continuous quality improvement includes managing the 

physical elements of a patient’s environment, such as making 

sure that hospital bed, clothes and equipment are clean and 

disinfected (Aiken et al., 2008) in order to prevent 

complications (Pittet et al., 2000; Dowd, 2011).  Support 

from the hospital’s administrative department is crucial to 

PCQ (Conway, 1997; Bokar and Perry, 2007).  For example, 

reception is the first hospital department that patients interact 

and often they form their first impression about the hospitals 

based on this interaction.  Similarly, billing is another crucial 

department with whom every patient or their kin have to 

interact. Billing departments should explain all the details 

about charges to the patient or their kin, the role of various 

insurance providers in general and answering potential 

questions from patients or their kin about types of charges, 

including which and how hospital charges are covered by 

insurance.  As value addition and waste reduction (Toussaint 

and Berry, 2013) are important concerns, implementing lean 

principles encourages healthcare team members to 

continuously develop expertise in their field and share their 

knowledge with one another through collaboration (Sui-

PPheng and Khoo, 2001).  Based on the above discussions it 

is proposed that a hospital’s lean orientation  is positively 

related to all four dimensions of its PCQ—interpersonal, 

technical, environmental and administrative quality. 

Therefore: 

 

Proposition 3: A hospital’s lean orientation is positively 

related to its patient care quality. 

5. DISCUSSION AND CONCLUSION 
Our conceptual framework for the adoption of a lean 

orientation by integrating internal and external health care 

supply chain entities has several important implications for 

medical practitioners and hospital operations, particularly in 

the U.S.  First, hospitals need to focus on different aspects of 

PCQ, especially the interpersonal, environmental and 

administrative quality dimensions.  Hospital senior 

administration needs to ask physicians to pay more attention 

to treating patients more like human beings and less like 

plain numbers.  On a similar note, nurses could be better 

trained to emphasize with patients trying to understand their 

pain and suffering better and also empathize with them.  To 

improve the environmental quality, housekeeping needs to 

follow all hospital rules to keep the hospital wards neat, 

organized, clean and disinfected.  Hospital housekeeping and 

nurses have a special responsibility to ensure that hospital-

acquired infections do not spread and cause damage to 

patients.  The administrative quality dimension could be 

improved by better training its billing and other 

administrative staff to give more importance to the patient 

and/or their kin in clarifying their questions.  Hospital’s 

administrative staff should be knowledgeable about the 

Affordable Care Act of 2010 and how the political and legal 

environment surrounding it affects current patients. 

Second, to have an integrated hospital that takes into 

account external supply chain factors for planning its internal 

operations, optimized flows among entities can be achieved 

by implementing enterprise-wide technology solutions (e.g., 

ERP packages like Cerner and Oracle).  Hospitals with low 

levels of physician employment need to use customer 

relationship management (CRM) systems to positively 

influence patient care and satisfaction (Dobrzykowski et al., 

2015).  Integrating all technological systems in a hospital so 

they exchange information in real time and using systems 

such as electronic medical records (EMR) is another 

example.  Although many U.S. hospitals are already using 

patient information systems, it tends not to be uniform across 

all hospitals and departments (Schroeder, 2015).  Even 

today, not all hospital systems interact with each other to 

communicate the most up-to-date information (Whitney, 

2015).  Also, although many hospitals in the U.S. already use 

emergency and operating room scheduling software, 

adoption is not widespread, particularly in small-cities and 

rural areas (Bodenheimer and Pham, 2010; Zaghloul and El 

Enein, 2010). 

Third, to maximize the positive effect of the 

implementation of lean practices on quality of care delivered 

(Dobrzykowski et al., 2016); hospitals should focus on all 

three aspects–material flow management, continuous quality 

improvement and waste management.  Continuous quality 

improvement includes healthcare teams internalizing lessons 

learned from past mistakes to avoid repeating them.  One 

example targeting continuous quality improvement is 

hospitals using operational data from electronic clinical 

information systems such as an electronic health record 

(EHR) platform to plan staffing of doctors, nurses and other 

employees. Many smaller and rural hospitals have caught up 

on this (Chen et al., 2009; Jha et al., 2009; Graetz et al., 

2014).  Nonetheless, there is evidence that many hospitals 

are not using up-to-date advanced medical equipment and 

newer technologies such as electronic aspirin, needle-free 

diabetes care (MacRae, 2013) or advanced robotics to assist 

complicated surgeries (Albani and Lee, 2007; Gomes, 2011).  

Hospitals need to streamline their own ordering, receiving 

and other paperwork from suppliers all items, especially their 

emergency medicinal stocks and better train all their 

healthcare teams to optimally use all medical consumables 

to eliminate waste (Hirano, 1995; Wakefield et al., 2005).  
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Some studies report that patient surgeries are delayed due to 

the absence of operating rooms, medical staff such as 

surgeons or anesthetists, or even medicines and correct 

medical equipment (Wong et al., 2010; Kumar and Gandhi, 

2012).  Hospitals with a lean orientation should be able to 

identify potential waste and delays that do not add value to 

the patient and eliminate such activities (Graban, 2011; 

Toussaint and Berry, 2013). 

Fourth, hospitals need to monitor and control suppliers 

in the middle layer of the external supply chain and foster 

collaboration with outer layer entities by implementing the 

following steps.  First, they need to ensure that medical 

equipment and other item suppliers respond quickly to all 

requests.  Second, they need to involve their key suppliers 

when replacing existing equipment and the redesign of 

existing products such as with better and more efficient ones.  

Third, hospitals need to provide suppliers with long-range 

requirement forecasts, especially to their medication and 

equipment suppliers.  Fourth, hospitals should strive to 

nurture a mutually beneficial relationship with their key 

suppliers who could be trusted to resolve issues proactively 

(Goodman & Jones 2013).  Fifth, given continued 

technological changes in the health care technology, 

hospitals should to encourage re-training of healthcare team 

members and supplier quality certifications and 

documentation of operations (e.g. manuals describing 

changes in the operations of a new CT scan machine or using 

needle-free diabetes care kits) to stimulate defect-free quality 

in all of its products, services and supplies. 

 

4.1 Limitations and Future Decisions 
The conceptual framework may have a few limitations.  

Because the framework was created with the U.S. healthcare 

ecosystem in mind, it may be applicable to only U.S. 

healthcare directly and may need a few modifications to be 

applied to other countries.  Further, as only hospital in-

patients were included, caution should be taken with any 

applications to out-patients.  Extant models have been 

associated mostly with disease or ailment-specific measures 

that reflect only specific aspects of medical care quality.  For 

example, the 30-day risk-standardized mortality and 

readmission rates for ailments such as acute myocardial 

infarction (heart attack) and pneumonia are common quality 

metrics.  While using detailed measures is helpful to address 

specific outcomes such as hospital-acquired infections, such 

measures may fail to adequately reflect important 

dimensions of care quality such as interpersonal, 

environmental and administrative dimensions. Our 

conceptual framework was intended to address such 

limitations 

The supply chain conceptualization of a hospital 

ecosystem could spur empirical studies testing these 

propositions.  Healthcare studies will benefit from including 

factors beyond the immediate control of hospitals such as 

their equipment and medicine suppliers and other entities in 

the external supply chain layers, such as insurance providers.  

We take the first step towards building a unified supply chain 

theory for healthcare using a hospital-centric supply chain 

view keeping the hospital-admitted patients at the core.  The 

proposed framework has the short-term objective of 

implementing lean practices in hospital, as well as the long-

term objective of delivering the highest quality care to its 

admitted patients. 

In sum, hospitals could systematically streamline all 

three types of flows—physical product, information and 

financial—among the different units in their internal supply 

chain, optimize all three types of flows with the two entities 

of the inner layer of external supply chain and invest 

resources such as dedicated teams, IT systems, regular 

interaction. They should also perform routine audits to 

monitor supplier relations with middle-layer external supply 

entities.  Hospitals could establish and maintain 

collaborative rapport with entities in the outer layer of their 

external supply chain.  Hospitals should also invest 

significant effort in building goodwill and communication 

channels and network with external supply chain entities 

such as medical practitioners, pharmaceutical firms and 

faculty in research universities in the external supply chain.  

Both the hospitals and entities in their outer layer would 

benefit from a close relationship that is solidified with 

mutual site visits and joint collaborative experiments. 
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