
SLEEP PROGRAMS CLASSIFICATIONS: 
Care Delivery Models for Sleep Medicine
A. Sleep Program Level of Service Classification
Individuals with sleep disorders live in every locality throughout the world. Sleep diagnostic and health care facilities vary widely with respect to availability of sleep medicine services. This variation exists not just between countries but within countries as well. A particular facility may have: sleep specialty clinics; an in-house sleep laboratory; a home sleep testing program; follow-up clinics (for patient training, therapeutic setup [e g. positive airway pressure], and outcome monitoring); ancillary services only, or nothing at all available beyond primary care. 

To meet patient health care needs, the best arrangement is for individuals to have access to sleep services within their health care system. The Full-service Sleep Disorders Center (described below) can be used as a guideline for developing such a program. Integrated diagnosis, prescription, treatment, education, and follow-up services are needed to provide quality care. One (or more) clinicians with sleep medicine training should provide sleep disorder diagnostic, treatment, and follow-up services. Clinical support specialists with specific training in home sleep testing devices, actigraphy, positive airway pressure devices, patient interfaces, and home sleep testing apparatus should provide training and technical support. Professional level clinical expertise in behavioral sleep medicine completes the full-service nature of such a program.
Many approaches exist for providing sleep services. A particular hospital or outpatient clinic may have some services immediately available but contract or refer out other functions. Levels of service can be classified hierarchically depending on the services existing in-house and what services are outsourced. Table 1 provides a classification scheme for a sleep program based upon available services. 
Outsourcing is often significantly more expensive on a per-procedure basis. For example, reimbursement expense (whether provided by third party carriers, self-pay from the patient, or government sponsored) for attended, laboratory polysomnography usually far exceeds what it would cost to conduct this procedure in-house. However, in order to perform polysomnography, significant infrastructure must exist. When such resources and personnel do not exist internally, outsourcing may be the only viable option. 
B. Description of Sleep Service 

1. Sleep Specialty Clinics 
Establishing a sleep specialty clinic to provide appropriate evaluation, treatment, and follow-up services represents the most fundamental unit needed for providing sleep health care service. In sleep medicine there is a tendency to focus on the laboratory as the core of a sleep program because it is time, space, and resource intensive. Nonetheless, laboratory diagnosis represents only the beginning; many sleep disorders are chronic condition requiring continued clinical care for the rest of a patient’s life. The sleep specialty clinic, in conjunction with the follow-up clinic and educated primary care, are essential for providing continuing sleep health care. Thus, the sleep specialty clinic performs initial, intermediate, and long term follow-up. Having these sleep medicine services available to manage treatment over the long haul represents the backbone of good clinical practice. For example, patients prescribed positive airway pressure need follow-up by clinicians trained to understand sleep related breathing disorders, its complexities, and the full array of therapeutic options. Furthermore, patients may have other sleep disorders concomitant with sleep-disordered breathing. Consequently, a sleep specialty clinic is needed to manage patients with sleep related breathing disorders, other sleep disorders, or both. 
2. In-house Sleep Laboratory

A sleep laboratory must minimally have the capability to conduct polysomnography with positive airway pressure titration or without positive airway pressure titration according to standardized technique. It is also desirable for the sleep laboratory to have the capability for conducting multiple sleep latency tests and maintenance of wakefulness tests.  In many countries, the standard of community practice requires either laboratory polysomnography or home sleep testing for diagnosing sleep related breathing disorders. Polysomnography is also indicated for differentially diagnosing other sleep disorders. Furthermore, while it is not obvious, the sleep laboratory plays an essential role in home sleep testing programs. In the symptomatic patient, a negative or inconclusive home sleep test requires follow-up evaluation with attended, laboratory polysomnography.  
The sleep laboratory should have private, preferably sound attenuated, and climate controlled bedrooms. A control-room housing monitoring equipment should ideally be located on the same floor as the bedrooms and be within 100 feet of each bedroom. All equipment must be checked for electrical safety on a regular schedule, minimum yearly. 
3. Home Sleep Testing Program

Clinical demand for sleep services can be enormous. In many venues, the sleep laboratory capacity is the rate-limiting factor. A fully operational, 4-bed laboratory, running at capacity 7 nights per week, can perform diagnostic polysomnography or positive airway pressure titration for a maximum of 28 patients weekly. Clinicians and technical support staff may see an equivalent number of patients for initial interviews or follow-up visits in a single afternoon in a sleep specialty clinic. When demands for diagnostic studies far exceed laboratory capacity, a backlog develops and waiting times increase. To provide sleep services in a timely manner, there are several options: (1) contract out sleep studies (an expensive and temporary fix), (2) increase laboratory resources (an expensive but a more durable solution), or (3) develop a home sleep testing program to compliment laboratory services. As previously mentioned, a home sleep testing program must have sleep laboratory backup, whether it is in-house or outsourced, because (a) negative sleep related breathing disorder tests must be confirmed by attended laboratory polysomnography, (b) home tests are not useful (or approved) to diagnose sleep disorders other than sleep related breathing disorders, and (c) many positive airway pressure titrations must be conducted in the laboratory. With these factors in mind, some capitated and/or oversubscribed government funded programs have developed home sleep testing programs to facilitate patient care. The program, illustrated in figure 1 is an example of one approach being used.
4. Positive Airway Pressure Clinic

It is relatively easy and inexpensive to train local personnel to serve as clinical support specialists to provide technical support for positive airway pressure therapy. Personnel appropriate for this training include respiratory care practitioners, polysomnographic technologists, physician assistants, pulmonary function technicians, clinical nurse specialists, fellows, physicians, and clinical sleep specialists. Whatever the initial background or credential, the support specialist must be trained and skilled in effectively introducing, training, fitting, adjusting, and troubleshooting equipment used to treat sleep related breathing disorders. 
The Positive Airway Pressure Clinic also can provide technical support for follow-up visits, including the following functions:

Positive Airway Pressure machine usage statistics can be downloaded for review

Automatic (self-adjusting) Positive Airway Pressure machine statistics can be prepared for interpretation and pressure adjustments

Positive Airway Pressure machine functionality can be tested

Positive Airway Pressure machine condition can be noted

Positive Airway Pressure machine and interfaces can be inspected and replaced, as needed

Setting up a Positive Airway Pressure Clinic requires a positive airway pressure therapist, a therapeutic and education work area, a workstation, and a supply storage room. Patients can be provided positive airway pressure in-service education either individually or in a group setting. A larger space is needed if patients are seen as a group. In some settings, it is also helpful to have regular support-group meetings for patients using positive airway pressure therapy. The therapeutic work area should be equipped with a sink, a worktable, a pressure testing station (with water manometer), a scale, several chairs, and appropriate counter and drawer storage. A video tape, CD, DVD, or some other sort of media player for prerecorded training materials can also be very helpful. A computer system with appropriate interfaces to download positive airway pressure machine utilization statistics is essential. The number of full time employee equivalents needed to operate a Positive Airway Pressure Clinic is a function of the number of patients scheduled for set-up and follow-up. 
Experience in sleep medicine has taught us that positive airway pressure follow-up is paramount. The therapy is only as good as its utilization. Well-developed educational programs and close follow-up improve outcome. When the initial experience with positive pressure is good, proper use is more likely. Therefore, it is critically important that every effort is made to introduce positive airway pressure properly, emphasize its importance, and quickly solve any problems that arise. Mask fit, pressure setting, and headgear adjustment can make-or-break adherence to recommended nightly therapy. Aggressive treatment of nasal allergies and stuffiness are essential for pressure delivery.  The positive airway pressure clinic is where these activities are best situated and in the big scheme of things, a strong positive airway pressure Clinic service may be the most important aspect of long-term care for sleep related breathing disorders.
C. Contracting Sleep Services

Laboratory polysomnography has widely accepted indications for confirming several sleep disorders, differentiating between specific disorders, and determining appropriate positive pressure levels for treating sleep related breathing disorders. Nonetheless, laboratory polysomnography is predominantly conducted on patients with sleep related breathing disorders. In some populations, sleep related breathing disorder’s high prevalence can make contracting out sleep laboratory services prohibitively expensive.  However, contracting sleep services should be considered for providing care when the sleep program does not have their own laboratories or positive airway pressure clinics. Outsourcing to private, university, or other affiliated institutions’ sleep disorders centers for polysomnography and/or home sleep testing represents one possible approach for confirming diagnosis and titrating positive airway pressure.  Contracting sleep services can also be used to facilitate diagnostic and treatment processes in order to clear backlog or meet sudden changes in demand. Often durable medical equipment companies supplying positive airway pressure machines, interfaces, and ancillary equipment can be contracted to perform some functions of a positive airway pressure clinic, including patient set-up and initial follow-ups. These services, however, must satisfy requirements for good clinical practice and be overseen by a physician with an interest and training in sleep medicine.
1. Laboratory Diagnostic Testing and Positive Airway Pressure Titration

In cases where no sleep laboratory is locally available, a standardized referral system is needed to provide extramural access, allowing patients to be seen in a timely manner.  In such cases, laboratory polysomnography can be outsourced to qualified sleep laboratories conducting diagnostic studies following the locality’s standard recording and scoring guidelines and titrating according to recommended practice. 
2. Home Sleep Testing 

Home sleep testing is now an accepted alternate diagnostic procedure for patients with highly probable sleep related breathing disorders that is not complicated by significant comorbid illnesses. Specific standard guidelines for recording, validating, scoring, and interpreting home sleep tests is lacking; the few recommendations currently available largely  borrowed from polysomnography (and may or may not be appropriate). For these reasons, contracting out home sleep testing currently is NOT recommended. In our experience, a successful home sleep testing program requires close clinical follow-up at every step along the clinical pathway. Clinical decisions about whom to test, when to re-test, and who to treat are all medical judgments. Furthermore, test interpretation depends more on pattern recognition and subtleties based on inspection of actual recordings (raw data) rather than summary parameters. Thus, the sleep specialist reading the home sleep test needs more direct control over set-up, recording, downloading, and summarization to assure quality. In fact, one of the most important aspects of home sleep testing is the global assessment of a recordings technical quality and interpretability. Finally, home sleep testing equipment can be rented or purchased at little expense. The expense of consumable supplies for most systems is minimal. Therefore, an in-house home sleep testing program will likely be much more economical that contracting the service.
3. Positive Airway Pressure Clinic Services

Durable Medical Equipment companies that supply positive airway pressure devices, patient interfaces (i.e., masks, nasal pillows, etc.), and ancillary equipment often provide patient set-up and initial follow-up services. Some vendors provide exceptionally high quality service while others supply substandard care. Sometimes quality level is variable. Consequently, outsourced positive airway pressure clinical services must be monitored by a sleep specialist and quality control procedures applied to assure proper patient care.  Intermediate and longer term follow-up should be performed at either an in-house sleep specialty clinic or at the primary care clinic. The technical support for these visits can be contracted out but mechanisms must be in place so that the machine data and equipment is available for inspection when the patient comes for his or her clinic appointment.
D. The Full-service Sleep Disorders Center: A Model Program

The full service sleep disorders program represents one method for providing integrated diagnosis, treatment, and follow-up care. A full service program has many advantages; however, it requires appropriate resources and personnel. There are many advantages to performing initial workups, polysomnography, home sleep testing, actigraphy, behavioral therapy, pharmacotherapy, clinical follow-up, and positive airway pressure treatment services all within a single health care facility. These include:

Quality assurance for clinical care can be maintained.

Care can be standardized.

Educational programs can be developed and shared. 

Quality control for technical requirements can be evaluated.

Patients will have a single place to go for sleep problems.

Inventory can be monitored.

Positive airway pressure adherence can be determined.

Compliance with the sleep related breathing disorders directive can be assured.

Continuity of care can be enhanced.

Costs can be reduced.

	Table 1- Sleep program classification criteria according to services provided

	LEVELS OF SERVICE
	DESIGNATION
	SERVICES PROVIDED

	1
	Full Service Sleep Disorders Center
	· Sleep Specialty Clinics

· In-house Sleep Laboratory

· Home Sleep Testing Program

· Behavioral and Pharmacotherapy for sleep disorders
· Follow-up Clinic
· Sleep Medicine Training Program

	2
	Sleep Disorders Center
	· Sleep Specialty Clinics

· In-house Sleep Laboratory

· Home Sleep Testing not performed or Contracted Out
· Behavioral and Pharmacotherapy for sleep disorders
· Follow-up Clinic

	3
	Clinical Sleep Program
	· Sleep Specialty Clinics

· Sleep Laboratory Services Contracted Out

· Home Sleep Testing not performed or Contracted Out
· Treatment for sleep disorders
· Follow-up Clinic

	4
	Minimal Sleep Program
	· Sleep Specialty Clinics

· Sleep Laboratory Services Contracted Out

· Home Sleep Testing not performed or Contracted Out

· Positive airway pressure Setup and/or Initial Follow-up Contracted Out   

	X
	No Clinical Program
	· No sleep services available In-house
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Figure  1- Sample Home Sleep Testing Algorithm. Logic steps shown in pink represent the pathway for home tests. Green pathway is laboratory polysomnography and steps shown in blue consider possible use of auto-titration in uncomplicated cases of sleep related breathing disorder and individuals who are not taking medications that affect respiration.
Notation: SRBD- sleep related breathing disorder; PAP- positive airway pressure; PSG- polysomnography; HD- heart disease; LD- lung disease; ND- neurological disease; MO- morbid obesity;  UP3- status post uvulopalatophayringoplasty. 
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