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ABSTRACT 
 

This paper developed electronic business solutions based on electronic customer chain 
management in the home medical equipment industry.  First, a general electronic customer chain 
model was developed in the home medical equipment industry.  Second, electronic business 
solutions were mapped from this model in terms of business-to-business, business-to-customer, 
business-to-government, and business-to-internal.  The solutions will be beneficial to decision 
makers in the information technology adoptions in the home medical equipment industry. 
 
Keywords: electronic customer chain management, home medical equipment 

1. INTRODUCTION 

The Home Medical Equipment (HME) industry has been using Information Technology (IT) by 
moving from basic insurance claim submission to advanced graphical user interface systems with 
the ability to generate forms on the fly, track inventory, image documents, and perform many 
more tasks. The typical HME software suite is able to electronically submit insurance claims, 
track inventory, assess sales/marketing efforts, manage cash flow, and track quality of care. 
Some HME software is designed to help HME firms get and retain accreditation from one of the 
many accrediting agencies such as the Joint Commission on Accreditation of Healthcare 
Organizations (JCAHO).  Another relatively new innovation in IT for the HME industry is the 
use of global positioning systems (GPS) to track and route delivery technicians.  There are also 
other areas where IT is creating “smart” products for HME firms. 
 
One of the downfalls of the firms of the HME industry is actually using these software suites and 
other IT offerings to get maximum benefit. While many pieces of industry software have the 
above functionality, the firms that use the software do not use suites to their potential. For 
example, while bar code inventory tracking has become a standard component of these software 
systems, few HME firms actually use bar-coding to the extent of using hand-held units in the 
field. While most of the blame lies with the HME firm, some should be assigned to the software 
vendors who have, for the most part, fallen down on the job when it comes to training and 
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support. Most training and support is focused on transitioning from old software and much less 
on how to use the features that make the new software suite superior to the firm’s old software. 
Another problem comes in when the person who led a software implementation in an HME firm 
leaves for another job. More often than not, most of the firm’s knowledge of that software 
system leaves with that employee. (Domos, 2007). The objective of this paper focuses on the 
development of IT solutions to accelerate the adoption of the IT systems in the customer chains 
of firms within the HME industry.   
 
This paper is organized as follows: Section 2 develops a conceptual model to illustrate the 
electronic customer relationship management in the HME industry.  Section 3 presents 
methodology.  Section 4 illustrates discussion and conclusion. 

 
2. CONCEPTUAL MODEL 

A general electronic (e-) customer chain model is developed for the HME industry (Figure 1). In 
Figure 1, the model can be divided into two general parts – external and internal customers. The 
external customers are suppliers, referral sources, and customers. The internal customers are 
procurement, accounts payable, operations, customer service, billing and collections, and 
marketing/sales. The information flow from left to right though the activities on the right have 
double arrows indicating that the customer/vendor relationship extends both ways. This analysis 
will examine the use of e-business to enhance the flow of communication, starting with suppliers 
and ending with customers. 
 

 

e-Procurement e-Operations

e-Accounts 

Payable 

e-Customer
e-Customer 

Service 

e-Referral 

Source 

e-Billing and 

e-Collections External 

Customers 

e-Marketing/Sales
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 Figure 1 – E-Customer Chain for the HME Industry 

The relationships in the HME industry e-customer chain in Figure 1 are explained in details as 
follows. 
 
The first relationship is the e-supplier/e-procurement relationship. As was discussed in the e-
value chain discussion on e-procurement, many HME firms utilize the internet to place orders 
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with their suppliers, and a few use EDI to connect the firm’s ERP to the suppliers, automating 
the ordering process. Suppliers are able to “load” special pricing onto intranet sites so the HME 
firms see their specific pricing. As an added plus, when EDI is used, the price automatically 
copies over to the inventory file along with the rest of the order information, allowing for precise 
cost of good reporting when HME firms analyze gross margins. 
 
The second relationship is the relationship between e-procurement and e-accounts payable. In 
many industry-specific ERP software suites, purchase orders will either write directly into the 
software’s general ledger, or can be exported to other accounting software such as QuickBooks 
or Peachtree. Therefore, whenever e-procurement creates a purchase order, at that time or later 
that day the purchase order creates an accounts payable to be satisfied, completely bypassing any 
human input.  
 
The third relationship is the e-procurement/e-operations relationship. Basically, e-procurement 
creates purchase orders and sends them to vendors, and once they’re approved and shipped, 
operations accepts the order, enters the inventory into the ERP, organizes, delivers, picks up, 
maintains, and repairs the products. Quantity levels in the ERP alert procurement of when to 
order more products. The purchase orders that e-procurement creates are used to create the 
inventory file for the equipment once it arrives, making the job of operations much easier. 
Instead of having to enter the make, model, serial number, lot number, and other product 
information, it pulls over automatically from the purchase order, especially if EDI is used in 
which case it will also have an exact cost attached to the product. At any given time operations 
personnel can look at the list of outstanding purchase orders in the ERP to see what products 
they should expect to receive in the future.  
 
The fourth relationship is the relationship between e-operations and e-customer service. This is 
actually a two way relationship as each party has specific demands of the other. While in the 
graphic depiction of the e-customer chain, customer service is the link between operations and 
customers; that is not necessarily true. While it is true that customer service receives the order 
from the customer or referral source, calls the customer to acquire demographic and other 
information, and then dispatches it to operations to get taken care of, operations actually delivers, 
sets up, teaches the customer about, maintains, and repairs the equipment in the field. To solidify 
the link between operations and customer service, many industry-specific ERPs have delivery 
route/scheduling systems that automatically queue outstanding orders, assigning the routes and 
mapping out the routes in order to achieve maximum efficiency. In addition, advancements with 
hand-held computers in the field have allowed some of the most advanced companies to transmit 
orders from customer service to operations personnel already in the field. Others make the 
operations personnel “dock” with a cradle in the warehouse to upload completed orders and 
receive new ones. Customer service personnel then complete the customer’s chart and send the 
order to billing and collections. 
 
The fifth relationship is relationship between e-customer service and e-customers. In order to 
facilitate a smooth transaction, many industry-specific software suites have developed order 
entry modules designed to simplify and speed up the customer intake process. Typically, an 
HME firm’s customer service department will receive a referral from one of the firm’s referral 
sources. Then, customer service contacts the customer to do the intake and order generation 
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process. At this step in the process, the customer service representative inputs all of the 
customer’s demographic, insurance, and necessary medical information to the firm’s ERP 
system. One way to facilitate e-business in the customer service/customer relationship is through 
a website strategy that allows customer to place their own orders and input their own 
information. This relationship also facilitates the post-sale service component of the customer 
chain. If customers have issues with the products or services received from an HME firm, they 
can either submit an online complaint, or call customer service directly. 
 
The sixth relationship is the e-customer service/e-billing and collections relationship. As was 
previously stated, once customer service has received a delivery confirmation from operations, 
the personnel complete the customer’s chart and send it to billing and collections. In advanced 
industry-specific ERP software suites, this process is automated with no physical paper ever 
changing hands; rather, confirmed orders gather in a queue for the billing and collections 
department to bill and collect. With document imaging systems, all the signed documentation 
can be tied to the customer’s file in the ERP, completely eliminating the need for billing and 
collections personnel to pull the customer’s chart. Since orders automatically gather in a queue, 
there are no communication issues between the two departments since all orders ever created can 
be accounted for; complete with audit trails that tie which specific user did what to the account 
from creation. 
 
The seventh relationship is the relationship between e-customer service and e-referral sources. 
Some specialized software services have been created that allow physician’s offices to enter 
orders and prescriptions for medical equipment directly into an interface that is shared with the 
HME firm’s customer service department. When a physician’s office or hospital places such an 
order, the HME firm is immediately notified via email or another electronic communications tool 
(such as e-fax). Most referral sources simply call the HME firm’s customer service department to 
place orders, so the industry-specific ERP offerings have customized order intake modules that 
allow for quick and efficient processing of orders from referral sources. Some other HME firms 
have developed website forms that referral sources can utilize to send the firm referrals. 
 
The eighth relationship is the relationship between e-marketing/sales and e-referral sources. 
Some of the same software platforms previously mentioned that allow referral sources to place 
orders directly with customer service also serve as tools to track which sales rep’s referral 
sources sent the order. This marketing information is then used by marketing/sales personnel to 
thank those sources that frequently send high-quality referrals, and to target the under-
performing referral sources. In fact, the previously mentioned software is used as a marketing 
tool because it allows the referral source to quickly and efficiently send the HME firm referrals 
along with all the required documentation without ever forcing the physician to sign a piece of 
paper. E-business has also allowed marketing/sales personnel to promote the HME firm to 
referral sources through electronic means such as e-mail newsletters and e-fax. Some HME firms 
are using clinical data from “smart” products to give referral sources compliance and outcome 
data on customers currently using the firm’s products such as CPAP and oxygen. The creation of 
a stronger clinical relationship through the communication of outcome and compliance data is 
very important to achieving a long-term relationship with referral sources. Sadly, this is not done 
very often in the industry today. If done, it would create switching costs that would deter referral 
sources from switching the primary HME firm they use. 
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The ninth relationship is the relationship between e-referral sources and e-customers. This is not 
a relationship that is maintained by the HME firm; however, it is extremely important to success 
since many insurance plans require regular documentation from the customer’s physician that the 
product is being used regularly and is providing for a positive outcome in the customer’s plan of 
care. For example, CPAP therapy is used to treat sleep apnea. Medicare requires customers to get 
a 90 day follow-up visit with their physician to document compliance and ensure the therapy is 
working before it will pay for any further CPAP services. In many cases, the customer will use 
data cards found in the equipment that log the equipment’s use to document compliance. This 
information is stored in the customer’s file at the physician’s office. In some cases the 
physician’s office will perform the download of information from the data card, or the HME firm 
will perform it and send the information to the physician’s office on behalf of the customer. 
 
The last relationship is the relationship between e-billing and collections and e-customers. Post-
sale, non-service related communication is required between these two entities in order to collect 
co-payments, deductible payments, and additional documentation needed to prove medical 
necessity to the customer’s insurance plan so it will pay for all or a portion of the HME firm’s 
products and services. Many firms allow customers to submit billing questions through a website 
in case they receive a bill that they dispute or have questions about. In addition, some of the 
more advanced HME firm’s give customers a whole electronic “portal” into the firm’s ERP 
system so customers can see products and services provided, the status of insurance claims, and 
current bills. Some even allow customers to pay all or a portion of their balance through the web 
portal. 

 
3. METHODOLOGY 

Table 1 presents the developed e-business solutions based on the decomposition of the e-
customer chain model in Figure 1 in terms of business to business (B2B), business to consumer 
(B2C), business to government (B2G), and business to internal (B2I).  In the HME industry, B2B 
relationships occur between suppliers and inbound logistics/procurement, between 
marketing/sales and referral sources, and sometimes between customer service/operations and 
customers. B2C relationships occur between the HME firm and its customers. B2G features 
occur between the HME firm and the local, state, and federal government. In the HME industry, 
B2G is more prevalent than in other industries due to the heavy reliance on Medicare and 
Medicaid for industry revenues. Finally, B2I relationships occur internally in the HME firm. 
These e-business aspects lighten the load for everyone and make the business operate smoothly. 
The above mentioned e-business applications are all related to one or more parts of the HME 
industry’s e-chains. Table 1 also shows the relationship between the e-business items with the e-
customer chain in Figure 1. 
 
 

 Activity E-Customer Chain 
Relationships 

B2B  

A1 Use of standardized stock keeping units 
(SKU) e-procurement 
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A2 Use of CRM to manage marketing to referral 
sources e-marketing/sales 

A3 Use of vendor/supplier websites to place 
orders e-procurement 

A4 Use of EDI to connect directly to supplier. e-procurement 

A5 Use of HME databank e-marketing/sales 

A6 Referral source order entry and 
documentation system 

e-referral source 
e-customer service 
e-billing/collections 
e-marketing/sales 

A7 Electronic newsletters and/or RSS feeds e-marketing/sales 
e-customer service 

A8 Sending compliance data to referral sources e-marketing/sales 
e-referral source 

B2C  

B1 Electronic order placement through an 
internet portal 

e-marketing/sales 
e-customer service 
e-customer 

B2 Bar-coded inventory 
e-operations 
e-customer service 
e-billing/collections 

B3 GPS systems in company vehicles e-operations 
e-customer service 

B4 Hand-held PDAs in the field 
e-operations 
e-customer service 
e-billing/collections 

B5 Use of Google AdWords or other SEO e-marketing/sales 
e-customer 

B6 Placement in Google Shopping or other 
online marketplace 

e-marketing/sales 
e-customer 

B7 Web form for post-sale service e-customer 
e-customer service 

B8 Online FAQ/troubleshooting module e-customer 
e-customer service 

B9 Use of "smart" equipment with ability to be 
diagnosed and repaired remotely. 

e-customer 
e-customer service 
e-operations 

B10 Automated supply replenishment program - 
medSage. 

e-operations 
e-customer service 
e-customer 

B11 Use of route scheduling for queued orders e-operations 
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B12 Customer log-in to view account information e-billing/collections 

B2G  

D1 Electronic connection with Medicare, 
Medicaid, and Tricare programs e-billing/collections 

D2 Use of advanced accounting software to track 
taxes due e-accounts payable 

D3 Subscription to government listservs e-billing/collections 

B2I  

E1 Bar-coded inventory* 
e-operations 
e-customer service 
e-billing/collections 

E2 Use of electronic purchase orders e-procurement 
e-accounts payable 

E3 Use of human resources management 
software   

E4 Employee web-interface   

E5 
Use of IT based inventory control to alert 
procurement when it is time to order more 
products. 

e-procurement 
e-operations 

E6 Automated billing system e-billing/collections 

E7 Document Imaging system 
e-billing/collections 
e-customer service 
e-customer 

E8 Audit Trail 
e-operations 
e-customer service 
e-billing/collections 

   

Table 1.  E-Business Items and Their Relationship with E-Customer Chain 

4. DISCUSSIONS AND CONCLUSIONS 

The home medical equipment industry is very complex, especially in terms of the e-business 
solutions available for firms in the industry to use in order to gain advantage over rivals. The 
industry has three major product segments, home respiratory therapy, home infusion therapy, and 
home medical equipment. The firms that make up the HME industry all have a unique take on 
how to successfully participate in the industry. Some firms have thrived off of broad 
differentiation in all three product segments, such as Apria; while others such as Lincare, KCI, 
and Liberty, have taken a niche position in the HME market. Regardless of the firm’s chosen 
product line, most HME firms rely on the federal government for the majority of their revenues.  
 
In order to examine the e-customer chain management of the HME industry, one must simply 
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look at the e-business applications that complement and enhance each of the pieces of the chain.  
 
The specific e-business applications in the HME industry can be broken down into four main 
categories: B2B, B2C, B2G, and B2I. B2B applications are used to enhance inter-business 
relationships. Some of the e-business items that fit into this category are the use the CRM to 
track referral sources, the use of EDI to connect electronically, and the use of newsletters and/or 
RSS feeds to keep business partners informed of new product offerings, deals, and educational 
materials. B2C applications are used to enhance the relationship between the HME firm and its 
customers. These are the areas where HME firm’s are not maximizing the use of e-business.  
 
The HME industry is a growing industry that is going through a period of consolidation. 
Reimbursement rates are continually being cut and the market is headed closer every day to a 
business model that can only be served by a large, efficient company that is able to achieve 
economies of scale in purchasing and every-day management. The firms that successfully 
implement the e-business solutions described herein, as well as other strategic e-business 
solutions as determined by the market and specific situation of the firms, will be able to compete 
in the HME industry of the future.  
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