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Introduction

Computerized Food and Nutrition Management Systems (FNMS) used by dietetics and foodservice departments in hospitals and long-term care facilities depend on HL7 interfaces to exchange data with hospital information systems (HIS), electronic health records (EHR) and computerized physician order entry (CPOE) systems.  The core function of these interfaces is the electronic transmission and exchange of diet, tube feeding and nutritional supplement orders, along with food allergies, food intolerances and patient/resident food preference information required to provide inpatients or residents with nutritionally/culturally appropriate foods.  The orders interface capabilities of different FNMS vary by vendor; the majority support uni-directional (one-way), inbound messages while some may support bi-directional interfaces.  The procedure for acknowledging nutrition orders also varies among institutions; for instance, in some institutions the diet order is verified by nursing prior to transmission to the FNMS.

Diet and nutritional supplement orders are an important part of the medical nutrition therapy. This coded information is used by Food & Nutrition Management Systems to control and customize the foods that get offered and served to patients/residents as part of their plan of care.  A hospital or long-term care facility Food & Nutrition Services needs a diet order to notify them that a patient is able and allowed to eat.  There are several types of nutrition orders which can be categorized as either oral diets (both general and therapeutic), pediatric formulas, nutritional supplements, enteral nutrition (tube feedings), and meal service requests.  These nutrition orders are combined with information on a patient's food allergies and intolerances, and ethnic or cultural food preferences to inform healthcare and foodservice personnel about the type, texture and/or quantity of foods that the patient should receive.  The American Dietetic Association defines a therapeutic diet as "a diet intervention ordered by a health care practitioner as part of the treatment for a disease or clinical condition manifesting an altered nutritional status, to eliminate, decrease, or increase certain substances in the diet (e.g., sodium, potassium)."

A diet order may be comprised of one or more diet specifications (often called diet codes, modifications or restrictions).  Often a complete diet order consists of a single diet code, such as ‘General Healthy/Standard’ which is unrestricted in the amount or type of foods offered.  Diet codes can govern foods in a number of ways.  In some cases, such as a gluten-free diet or a diet code representing a food allergy, certain foods are contraindicated.  In other cases, the diet implies a recommended amount of one or more nutrients. Some diet codes can combine to make a single diet order.  A 1500-Calorie code and a 2-gram sodium (NA2GM) code can coexist since they do not address the same nutrient.   However, certain kinds of diet codes cannot be combined with other codes, such as NPO or NBM (a Nil per Os/Nil by Mouth), which is a medical instruction to withhold oral foods and liquids for various reasons), or the specification of different conflicting values for a given quantity of a nutrient (e.g., 1500-Calorie and 2000-Calorie). It is impossible to feed a patient at two different calorie levels at the same time. Currently in most healthcare environments these constraints are not defined as separate attributes but rather are implied by the semantics of the diet codes used (Chapter 4: Order Entry Page 4-98 Health Level Seven, Version v2.5.1 © 2007).  Therefore, a patient can have only one effective oral diet at a time.  An oral diet may be combined with nutritional supplements and/or enteral (tube feedings), and these interactions will be discussed more extensively in a later section of this document.

A recognized standard or controlled vocabulary of diets or diet codes does not currently exist.  Each hospital institution or group currently defines a list of diet codes for use at their facility.  However, moving forward the dietetics profession is seeking to better define the diet codes and have these added to a controlled vocabulary.  Most localized diet descriptions or codes can be categorized as requiring either qualitative adjustments such as texture modifications to assist a patient with chewing or swallowing disorders; or quantitative modifications to control the amount of certain nutrients per day.  Therapeutic nutrient-based diets are ordered in amounts per 24 hours and may then be arbitrarily divided up among multiple meals and/or between meal snacks according to the patient’s typical eating behavior or the operational processes of each medical facility.  

Nutritional supplements can also be ordered to help manage a problematic health condition such as a supplement for protein-calorie malnutrition provided between main meals to help the patient meet the daily nutrient totals for a diet.   Orders for nutritional supplements will specify the product or type and amount of product, e.g., high-protein (n-grams protein per given volume measure) to be administered according to a schedule such as twice daily between meals or at bedtime.  Similarly, infant formula and enteral (tube feeding) orders will also include information about the required formula and schedule for administration to the patient.  Not all patients will have an order for nutritional supplements or enteral nutrition (tube feedings), but one or more of these may co-exist with the order for the oral diet. In some instances, a patient may have no oral diet order or a healthcare entity may send an oral diet code indicating ‘enteral/tube feeding only’ when the patient is only receiving nutrition support.  

Suggested diet taxonomy (see Appendix A) compiled by the Nutrition Care Process/Standardized Language Committee of the American Dietetic Association includes the following basic categories of diets:

· Oral Diets

· General/Healthful  (to include age-appropriate modifications, e.g., toddler)

· Allergy/Intolerance – to eliminate or limit foods with specific ingredients, e.g., gluten-free

· Texture/Consistency Modified

· Quantitative Nutrient-based Modifications

· Energy Modified

· Carbohydrate Modified

· Protein & Amino Acid Modified

· Fluid Modified (Restricting or limiting consumption of total fluids)

· Mineral Modified (sodium, potassium, phosphorus, etc.)

· Medical Nutritional Supplements

· Ordered by Generic Description of Product Formulation, e.g., High Protein/2.0 Kcal formula 

· Ordered by Specific Product/Manufacturer ID 

· Enteral Nutrition (for tube feedings)

· Pediatric formulas for feeding infants and young children

· Parenteral Nutrition (as these are generally pharmacy orders, they will not be addressed here)

Diets are typically ordered by a physician (or other licensed practitioner) or in some cases by a licensed dietitian/nutritionist with clinical privileges, delegated authority or per established protocols.  Diet orders should designate a start date/time for which the new diet order is to take effect.  This start date/time may be a specific time (either now or in the future) that is used by FNMS and Food & Nutrition Servicess to determine what should be prepared for a designated meal or snack period.  Under certain circumstances, a diet order may have a specified end date/time or expiration date/time.  An expiration date/time might be included if the diet is part of a research protocol or required for certain medical procedures or tests.   More often a diet order will have no end or stop date/time and will continue so the patient is fed according to the order instructions until that order is cancelled, revised or a replaced by a new order. 

The intent of the proposed information model is to group these types of nutrition orders so that is it clear to clinicians ordering these components and foodservice operators charged with preparing and providing the food, formula and supplements exactly how these orders relate to each other.  This will be presented as a set of basic diet and nutrition order storyboards, use cases and activity diagrams to describe the flow of information needed to begin to model nutrition order messages in HL7 version 3. 
This is the first informative ballot of the Nutrition Orders Domain Analysis Model and is a work in progress.  We intend to continue work adding more detail and larger integrated activity flows.  This specification includes placeholders for content yet to be developed, such as food allergies and intolerances (which is pending the outcome of work from the Patient Care Work Group), and food preferences.  At this stage, the model is a high-level framework only that will form the basis of our future work.  We therefore request feedback to guide the further development of the Nutrition Domain Analysis Model and subsequent related work products. 

Diet Order Comment Data Elements

All nutrition orders share some common data elements including:

· The patient name

· The patient identifier

· Prescriber

· Patient location

· Date/Time of Order (time it was written)

· Start Date/Time for the order

· Expire Date/Time (optional)

· Codes identifying the diet, food allergy/intolerance, supplement product, infant or enteral formula required

· Additional data elements are added for supplement, infant formulas and enteral/tube feedings orders (see details below).

Nutrition Order Activity States

The activity state (see Figure 1) for oral diet orders are active when they are entered. The diet order has a requested start date/time.  That start date/time may be in the future; however, the order is still considered active.  This differs from a request for a dietitian consultation or service that goes to a scheduler to be confirmed; diet orders go in active and stay active until the order is modified or cancelled, or the patient is discharged.

There are several types of order actions you can perform upon a diet order.  A diet may be ordered (activated), modified (revised), cancelled, suspended, or resumed.  The suspend action, and then resume (similar to hold/release) functionality is potentially very useful when meals are being held for procedures, but the users rarely use these order actions. Suspended orders can also be problematic and may even become a patient safety concern as much can change when a patient goes for a test or procedure.   The same patient safety issue can apply to orders that rely on an order expiration date/time to make another order “effective” at a given date/time.  For example, a diet that is ‘NPO’ after Midnight (start time of 0001) could be set to expire or be cancelled 8 hours later when the patient will presumably be back from their procedure.   A better process is to explicitly cancel orders that should no longer be in effect, and activate another order.

Multiple active oral diet orders are a common problem in health care facilities. Users do not usually take it upon themselves to actively cancel diet orders.  Some EHR/CPOE systems support a duplicate order checking feature which checks for existing active orders for a given date/time and can present the clinician with the current and proposed diet order, to encourage them to cancel the current order, or prevent them from ordering the new one.  Although such systems will allow duplicate checking to be set to 'reject'; that is when a new diet order is entered on top of a current one, the new order is cancelled, in practice this rarely happens.
Figure 1: HL7 Order Activity State Diagram 
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Many existing implementations have protocols that call for an order progress.  This is commonly ordered with a code "Advance as tolerated."  This diet order is often seen for a patient recovering from surgery, treatment or procedure.  This practice is one we are seeking to eliminate as it ambiguous.  Rather than a diet order, this is actually an instruction to the nurse. The Food & Nutrition Services still requires a diet order that complies with its regulations.

Diet Order Storyboards and Use Cases

The following is a set of specific use cases to illustrate the process and describe the content of the different types of nutrition orders.  

Actors/Roles
The following table represents a consolidated standardized set of actors/roles for use across all Storyboards and Use Cases. It is sorted by role for easier identification of actors. Actors displayed in red are not included in the HL7 Storyboard naming standards at this time.
	Actor
	Role
	Definition

	Tracy Tally
	Diet Clerk
	

	Mary Menu
	Dietetic Technician
	A Dietetic Technician, Registered and Licensed (or Healthcare Provider (PROV-DTR) based on local regulatory environment

	Connie Chow
	Dietitian
	A Registered and Licensed Dietitian (or Healthcare Provider (PROV-RD)), based on local regulatory environment.

	Thomas Trayline
	Foodservice Worker
	

	Francis Formula
	Formula Room Technician
	

	Kari Kidd
	Patient - Child
	

	Eve Everywoman
	Patient - Female
	

	Adam Everyman
	Patient - Male
	

	Harold Hippocrates
	Physician
	

	Aaron Attending
	Physician - Attending
	

	Beatrice Bourne
	Physician - Neonatologist
	

	Rachel Resident
	Physician - Resident
	

	Nancy Nightingale
	Registered Nurse – PROV-RN
	

	Stan Stutter
	Speech Pathologist
	

	Ellen Enter
	Transcriptionist
	


Use Case 1: Order New Diet—General/Healthful (unrestricted) Diet

Use Case Description

The purpose of this use case is to illustrate a physician or licensed healthcare practitioner ordering a diet in the patient record.  This diet order information needs to be shared with other care providers and hospital departments which have specialized computer systems.  Typically a physician will order a diet by selecting from a list of diet modification codes defined at each hospital facility.   The addition of a diet order is the trigger event that will initiate meal service for a patient who is admitted to the hospital.  The Food & Nutrition Services Department needs a diet order to notify them that a patient is able and allowed to eat.  The order should designate a start date/time at which the new diet order is to take effect.  This start date/ time may be a specific time (now or in the future) or meal.  Upon receipt of the diet order information, the Food & Nutrition Services Department will prepare and serve the patient diet-appropriate foods according to the facility’s meal service policies.  A diet order may have expiration or end date/time such as a special diet needed for a specific test, but this is not common.

Conditions

This use case applies to the entry of any new diet order for a patient.  The order should take affect at the designated start date/time or meal specified in the order and should remain in effect until it is cancelled, suspended, or superseded by a subsequent new diet order.
Exclusions

No exclusions are currently documented for this use case.
Preconditions

1. The patient has been admitted to an inpatient nursing unit of an acute care hospital

2. The acute care hospital uses an electronic health record (EHR)

3. The acute care hospital uses CPOE

4. The acute care hospital uses an electronic food and nutrition management system (FNMS)

5. The acute care hospital EHR and FNMS share information via HL7 interface, either uni-directional or bi-directional.

6. The licensed entity (LIC), registered nurse (or Healthcare Provider (PROV-RN)), registered dietitian (or Healthcare Provider (PROV-RD)) and the diet clerk all have access to the EHR.   The diet clerk (DC) and the Dietitian also have access to the FNMS.

Use Case Sequence of Steps

1. Physician enters an order into CPOE system for a new diet selecting ‘General/Healthful’ diet code for patient Adam Everyman that is to begin immediately.

2. The Diet Order is sent to Food & Nutrition Services via HL7-compliant interface to the department’s Food & Nutrition Management System (FNMS).

3. FNMS automatically acknowledges the new diet order electronically (e.g., sends an ACK message to the CPOE sending system) and the FNMS patient record for Adam Everyman is updated with the new diet order details.

4. Food & Nutrition department prepares a meal tray with foods appropriate for the ordered diet for the patient according to the facility’s meal service procedures, which may be at the next scheduled meal service or for on-demand hotel-style meal delivery.

5. Meal tray is delivered to the patient.

Use Case Scenario

Adam Everyman, a 40-year old male with a fractured femur, is admitted to room 234 of GHH Inpatient (orthopedic) Unit at Good Health Hospital at 16:30.  Adam Everyman tells Nurse Nancy Nightingale he is hungry and wants to know when he can eat.  Dr. Aaron Attending assesses the patient and determines that he has no other medical conditions or complications at this time.  Dr. Aaron Attending enters a new diet order for a ‘General/Healthful’ diet without any therapeutic modifications to start now (today at 16:30) and to continue with no end date/time specified into the CPOE system of Good Health Hospital.  The diet order information is electronically transmitted to the Nutrition Services department’s computerized Food & Nutrition Management System (FNMS) which automatically acknowledges receipt of the order transaction today at 16:45 and updates the patient record for Adam Everyman matching the diet code for ‘General/Healthful’ diet and sets that start time of that diet order as of today at 16:30, which will allow Adam Everyman to receive a dinner meal tray.  Tracy Tally, a diet clerk in the Food & Nutrition Services uses the FNMS to generate tray tickets for dinner.  Foodservice trayline workers assemble a meal tray for Adam Everyman that includes food appropriate for General/Healthful dinner meal according to the department’s meal service delivery schedule.  Thomas Trayline, one of the foodservice workers, delivers a dinner meal tray to Adam Everyman.

Use Case 2: Order New Diet with Quantitative, Nutrient-based Modifications

Use Case Description

The purpose of this use case is to describe the flow of information that will initiate meal service for an admitted patient who requires a diet with multiple quantitative nutrient modifications such as that required for a diabetic patient undergoing renal dialysis treatment.

· Example:  80 gm Protein + Consistent Carb + 2g Sodium + 2g Potassium + 800-1000 mg Phosphorus + 1500 mL Fluid Restricted

Conditions

This use case applies to the entry of any new diet order for a patient requiring one or more diet modifications that specify a quantity or range of a given nutrient.  The order should take effect at the designated start time or meal specified in the order and should remain in effect until it is cancelled, suspended, or superseded by a subsequent new diet order.
Exclusions

No exclusions are currently documented for this use case.
Preconditions

No preconditions are currently documented for this use case.
Use Case Sequence of Steps

1. A patient with diabetes and chronic kidney disease (CKD) on dialysis (stage 5) is admitted to the hospital with edema.  The patient weighed 72 kg at admission.

2. Dietitian completes a nutritional assessment documenting the patient’s usual weight as 69 kg and a diet history that reveals that the patient’s typical food intake exceeds her recommended sodium, and potassium levels and her carbohydrate intake varies considerably contributing to uncontrolled blood glucose values.  The dietitian calculates the patient’s protein needs given her dialysis treatments, e.g., 1.2 grams protein/kg body weight, and recommends a protein level diet of 80 gm protein/day.   Protein level diets at Good Health Hospital are ordered in 10 gram increments, e.g., 60 gm pro, 70 gm pro, 80 gm pro, etc. The dietitian documents her nutrition recommendations in the EHR.

3. After reviewing the dietitian’s recommendations, the physician enters a new diet order for 80 gm protein + Consistent Carbohydrate + 2g sodium + 2g potassium + 800-1000mg Phosphorus + 1500 mL Fluid Restricted by selecting from the available diet codes in the CPOE system. 

4. The diet order is sent to Food & Nutrition Services via HL7-compliant interface to the department’s FNMS.

5. FNMS automatically acknowledges the new diet order electronically (e.g., sends an ACK message to the CPOE sending system) and the FNMS inserts the new diet order details into the existing patient record in that system.

6. A Dietetic Technician, Registered ( or Healthcare Provider (PROV-DTR))  from the Food & Nutrition Services Department goes to visit the patient to guide her in making menu selections that fit within her new diet order.

7. Food & Nutrition Services Department prepares a meal tray with appropriate foods to ensure that nutrients are within the prescribed quantities for the patient served according to the facility’s meal service operation procedures.

8. Meal tray is delivered to the patient.

Use Case Scenario

Eve Everywoman, a patient with diabetes and chronic kidney disease requiring dialysis is admitted to the hospital with an infection and edema.  Eve’s usual weight is 69 kg and her admit weight was recorded as 72 kg.  Connie Chow, the Dietitian, completes a nutritional assessment for Eve including a diet history that reveals Eve has been eating foods in high sodium and potassium while not controlling her carbohydrate intake.  Connie documents her assessment findings and nutrition prescription recommendations in the EHR.  Upon reviewing the nutrition recommendations, Doctor Hippocrates enters a new nutrition order for an oral diet selecting an 80-gram protein level + Consistent Carbohydrate + 2g sodium + 2g potassium + 800-1000mg Phosphorus + 1500 mL Fluid Restricted by selecting  the appropriate diet codes in Good Health’s CPOE system. The diet order information is electronically transmitted to the Food & Nutrition Services’s computerized Food & Nutrition Management System (FNMS) which automatically acknowledges receipt of the order transaction and updates the patient record for Eve Everywoman.  Mary Menu, the Dietetic Technician, Registered ( or Healthcare Provider (PROV-DTR)) from the Food & Nutrition Services, goes to visit Eve to review her new diet and assist her in making menu choices for dinner that will fit within her prescribed nutrient levels.  Thomas Trayline and the other trayline workers assemble a meal tray for Eve Everywoman that includes food appropriate for her diet order and her dinner meal tray is delivered according to the department’s meal service delivery schedule.

Use Case 3:  Order Food Texture/Consistency Modifications

Use Case Description

The purpose of this use case is to notify a Food & Nutrition Services Department of an order that relates to food texture modification such as ground, chopped, or pureed, for a patient or resident.  Texture modification is part of the diet order, and may have different textures ordered for different food groups, e.g., ground meat, or individual foods for one resident/patient.  In addition, texture modification could include snacks and meals at different consistencies recommended by the Speech and Language Pathologist (SLP) and/or the physician which must be communicated to the Food & Nutrition Services Department or resident/patient care staff.
Conditions

No conditions are currently documented for this use case.

Exclusions

No exclusions are currently documented for this use case.
Preconditions

1. The patient has been transferred from a nursing home and is admitted to an inpatient nursing unit of an acute care hospital

2. The acute care hospital uses an electronic health record (EHR)

3. The acute care hospital does not have a CPOE.

4. The acute care hospital uses an electronic Food & Nutrition Management System (FNMS)

5. The acute care hospital EHR and FNMS share information via HL7 interface, either uni-directional or bi-directional.

Use Case Sequence of Steps

1. Resident/Patient swallowing status warrants a texture modification per the recommendations of the Speech/Language Pathologist (SPL).

2. The Speech/Language Pathologist (SPL) per protocol writes an order for Puree diet.  Since this particular order is not for a specific day or meal, it applies to all days and meals.  Note:  For multiple texture modifications for one resident/patient the SLP or authorized provider may write orders designating that the modification is for certain days, meals, or specific food groups/foods.

3. The written order is transcribed and entered into the EHR.

4. Puree order is sent to the Food & Nutrition Services via HL7-compliant interface to the department’s  Food & Nutrition Management System.

5. FNMS automatically acknowledges the new diet order electronically (e.g., sends an ACK message to the EHR sending system) and the FNMS inserts the new diet order details into the existing patient record in that system.

Use Case Scenario

Adam Everyman has been diagnosed with a Transient Ischemic Attack (TIA).  Dr. Harold Hippocrates writes an order for a Puree diet based on the recommendations of Stan Stutter, the Speech Pathologist.   Ellen Enter transcribes the order into appropriate EHR screen where she selects Puree from a distinct drop-down menu of Diet - Texture Modification options.  When prompted for respective Days or Meals, Ellen enters ALL and ALL, since this order is not unique to a particular day or meal.  Alternatively this could be entered to begin now (0800) with no end or expire date-time.  Once entered, this order is sent via an interface to the Food & Nutrition Services’  Food & Nutrition Management System (FNMS), where it automatically populates the appropriate area of the resident/patient record within that software system.

As the next meal approaches, Tracy Tally executes functions in the department’s Food & Nutrition Management System that produces tray tickets for that meal.  Foodservice trayline workers assemble a meal tray for Adam Everyman that includes pureed food according to his oral diet order and Thomas Trayline delivers Adam’s meal tray according to the department’s meal service delivery schedule.

Use Case 4: Diet Order change to ‘NPO for Tests’  

Use Case Description

The purpose of this use case is to describe the situation where a patient’s diet order must be changed to ‘NPO’ (nil per os) or ‘NBM’ (nothing by mouth) to indicate that the patient is not allowed to eat or drink anything for a specified period of time.  This condition is often ordered in preparation for medical tests that will be conducted or prior to scheduled surgery.  For patient safety reasons, this scenario relies on entry of a separate, new diet order once the tests are completed indicating to foodservice that the patient may resume eating rather than modeling this using an order with an explicit expiration date/time.  To accommodate the transition, the physician or licensed practitioner may enter a set of sequenced orders in advance that can be put in a "held" state until they are released.  The release of held diet orders would typically be completed manually by nursing as the method of notifying the Food & Nutrition Service Department that the tests have been completed and the patient is once again allowed to eat.  Some CPOE/EHR systems may be able to queue these orders and generate alerts for nursing to review/release them as the scheduled date/time arrives.  

Conditions

No conditions are currently documented for this use case.

Exclusions

No exclusions are currently documented for this use case.
Preconditions

No Preconditions are currently documented for this use case.
Use Case Sequence of Steps

1. Admitted patient, Adam Everyman, is transferred to the cardiac unit of the hospital and has an active diet order for a ‘General/Healthful’ diet.

2. Doctor orders lab tests (e.g., Lipid Profile) for tomorrow at 0600 that requires the patient to be in a fasting state.

3. Doctor cancels the current 'General/Healthful' diet and enters two new orders and he authorizes nursing to release the held order after tests are completed:

a. ‘NPO for Test’ to be effective starting at midnight (0001), and

b. A new diet order for the ‘General/Healthful’ diet which is placed on hold.  

4. Orders are transmitted to Food & Nutrition Services’ FNMS.

5. FNMS automatically acknowledges the new diet order electronically (e.g., sends an ACK message to the CPOE sending system) and the FNMS patient record for Adam Everyman is updated with the new diet order details.

6. The patient receives a meal service tray with appropriate foods according to the hospitals meal service policies for the evening (dinner) meal. 

7. The patient is not allowed to order any additional food or beverages after midnight per the ‘NPO for Tests’ diet order.

8. The following morning once the tests have been completed, the nurse accesses the order entry system and releases the held order for the new General/Healthful diet which will supersede the NPO order since there is only one effective oral diet allow at one time.

Use Case Scenario

Admitted patient, Adam Everyman, is transferred to the cardiac unit of the hospital and has an active diet order for a ‘General/Healthful’ diet.  Dr. Hippocrates orders lab tests (e.g., Lipid Profile) for tomorrow at 0600 that requires a fasting state, so he cancels the current 'General/Healthful' diet and enters two new orders—(1) ‘NPO for Test’ with a start time of 0001 and (2) General/Healthful with a start date time of tomorrow at 0700.  He places the second order on hold and he authorizes nursing to release the held order after the lab tests are completed.  The new order for NPO is transmitted to the Food & Nutrition Services’s FNMS.  Held orders are not typically sent to the FNMS until they are released by the hospital information system or interface engine.  FNMS automatically acknowledges the new NPO diet order electronically (e.g., sends an ACK message to the CPOE sending system) and the FNMS patient record for Adam Everyman is updated to reflect receipt of the NPO order.  Adam is not allowed to order any additional food or beverages after the last meal/snack period of the day (nothing after midnight) per the ‘NPO for Tests’ diet order.

In the morning, the blood draw for the lab is delayed, so the patient should not be allowed to order food until nursing verifies that the test is completed and releases the held diet order for the 'General/Healthful' diet.  For safety reasons food and nutrition professionals responsible for patient meals do not want there to be more than one effective oral diet at a time and prefer that orders do not rely on an expire time as the sole way of determining that related orders or activities have been completed.  Adam’s blood is drawn by the lab tech at 0735 and he tells his nurse, Nancy Nightingale, that he is hungry.  Nancy accesses the hospital order entry system and releases the 'Held' diet order, effective immediately.  FNMS receives the new diet order for ‘General/Healthful’ diet so the patient is once again allowed to order/receive meals. Since Good Health Hospital’s Food & Nutrition Services operates a hotel-style room service meal program, Adam calls in his order and his breakfast tray is prepared and delivered to his room. 
Use Case 5: Order Oral Nutritional Supplement

Use Case Description

The purpose of this use case is to notify a Food & Nutrition Services Department of an order that relates to the provision of an oral nutritional supplement.  A patient may have one or more active supplement orders for various products to be administered at different times.

Conditions

This use case applies to oral beverage supplements including commercial products which are often vitamin/mineral modified and house-made preparations such as shakes made from milk and ice cream products.  Specifications may be by name or by desired nutrient composition.  Use of a supplement may be in addition to the oral diet order or be the sole source of oral nutrient intake.

Exclusions

This use case does not include use of commercial or house-made supplements for tube-feedings.  Products used may be identical, but this use case will only address those for oral consumption.  The use case does not address herbal or encapsulated supplements dispensed by pharmacy or brought by patients from home.

Preconditions

1. The patient has been admitted to an inpatient nursing unit of an acute care hospital

2. The acute care hospital uses an electronic health record (EHR)
3. The acute care hospital uses CPOE

4. The acute care hospital uses an electronic Food & Nutrition Management System (FNMS)

5. The acute care hospital EHR and FNMS share information via a uni-directional or bi-directional interface. 

6. The registered nurse (or Healthcare Provider (PROV-RN)) and Registered Dietitian ( or Healthcare Provider (PROV-RD)) have access to the EHR.   The diet clerk and the Dietitian have access to the FNMS.

Use Case Sequence of Steps

1. Trigger: Patient requires additional source of calories/protein/carbohydrate/fat.  

2. The RD has completed a nutritional assessment and documented the nutrition diagnosis of ‘Inadequate energy intake’ in the EHR. 
3. Dietitian makes recommendation for nutritional supplement
4. Physician enters supplement product as medical order into EHR.

a. (Alternative) RN or RD enters medical order into EHR and physician countersigns the order.

b. (Alternative) RN or RD enters service order into EHR.

5. Order sent to FNMS via interface.

6. Order received and fulfilled by the diet clerk using the FNMS.
a. Fulfillment may involve either:

i. Dispense correct premade product from inventory

ii. Food & Nutrition Services prepares nutritional supplement with appropriate foods to ensure that nutrients meet orders by LIC according to the facilities’s service operation procedures
7. Optional:  Order fulfillment message is sent by FNMS to EHR.

a. (Optional - Not all FNMS will send outbound messages beyond message receipt acknowledgements.)

8. Patient receives the supplement.

Use Case Scenario

Adam Everyman is admitted to Good Health Hospital with second degree burns.  Connie Chow, the Registered Dietitian ( or Healthcare Provider (PROV-RD)), completes a nutritional assessment of Mr. Everyman.   A high-calorie diet is ordered but Connie notes that the patient is still not consuming adequate calories for his condition.  She enters a nutrition diagnosis of ‘Inadequate energy intake’ into the EHR record.  Connie confers with Rachel Resident and they agree that a liquid oral supplement should be provided to Adam Everyman.  

Rachel Resident enters a supplement order into the EHR.  The order contains the following information: 

1. The patient name

2. The patient identifier

3. Prescriber

4. Patient location

5. Date/Time of order

6. The name of the supplement (commercially prepared or facility prepared) or the desired nutrient composition of the supplement

7. Quantity and unit of measure per administration

8. Start date/time
9. Stop date/time
10. Frequency (e.g., number of times per day and/or list of meals/nourishment periods)

The order is then electronically passed from the EHR to the FNMS. The FNMS acknowledges receipt of the order.  The FNMS places the new order information into its patient record.  The dietitian reviews the order to ensure it is accurate and appropriate, or the FNMS has the ability to determine if the supplement is appropriate based on other diet orders.  Tracy Tally, the diet clerk, then utilizes the FNMS to issue the desired supplement from inventory (or preparation instructions) and generates a delivery ticket and/or label to accompany the supplement to the patient location.  Once a delivery ticket or label is generated and the product has been delivered to the patient or the unit, the FNMS may send an electronic message to the EHR to complete the order with the following information:

1. The patient name

2. The patient identifier

3. Date/Time of order fulfillment

4. The name of the supplement provided

Adam Everyman receives his nutritional supplement as ordered.

Use Case 6:  Order Enteral Nutrition (Tube Feeding)

Use Case Description

The purpose of this use case is to notify a Food & Nutrition Services Department that a patient requires an enteral tube feeding.  ASPEN (American Society for Enteral and Parenteral Nutrition) defines “enteral nutrition” as “nutrition provided through the gastrointestinal tract via a tube, catheter, or stoma that delivers nutrients distal to the oral cavity.” Best practices for enteral nutrition (EN) orders recommend that all of the following are documented in the EN order request: (1) patient identifiers/demographics including age and weight, (2) formula and/or modular components required to meet the patient’s specific nutritional needs, (3) identification of enteral access delivery site and device (route and access), and (4) administration method and rate.

Conditions

This use case applies to enteral or tube feeding orders that require one or more products, whether commercially pre-prepared formula or mixed on site to include modular components, for administration through an enteral access device which is defined as a “tube placed directly into the gastrointestinal tract for the delivery of nutrients or drugs” (ASPEN Enteral Nutrition Practice Recommendations, JPEN 2009).  Use of a tube feeding may be in addition to an oral diet order and/or parenteral nutrition; or EN may be the sole source of nutrient intake for an individual unable to consume food or beverages by mouth. The FNMS needs to be notified if this patient is to receive solely tube feedings or whether he also requires food; this needs to be communicated in conjunction with diet order information.  For instance in current implementations with a single active diet order, the hospital may have created two diet codes used to differentiate ‘Tube Feeding with Tray’ for a patient who is eating orally and also receiving enteral nutrition, from ‘Tube Feeding/NPO’ for a patient who is only on a tube feeding.  This is why we are modeling the nutrition order as a composite order with the different order types that need to co-exist.  It is also common for pharmacy to supply the enteral formula products so the EN orders may need to be sent to both FNMS and the pharmacy system.  

Exclusions

This use case does not include nutritional supplements that a person would consume orally although some products used for enteral/tube feeding formulas are also suitable as oral supplements; nor does it include parenteral nutrition orders that require intravenous administration of nutrients.  Note:  Infant enteral formulas are a special sub-case of this main enteral nutrition order use case.

Preconditions

1. The patient has been admitted to an inpatient nursing unit of an acute care hospital

2. Patient has had an enteral access device (tube) successfully placed and has been assessed and deemed ready to initiate enteral feedings 

3. The acute care hospital has established a formulary of available enteral formulas specific to the institution based upon patient population needs

4. The acute care hospital uses an electronic health record (EHR)

5. The acute care hospital uses CPOE (Computerized Provider Order Entry)

6. The acute care hospital uses an electronic food and nutrition management system (FNMS)

7. The acute care hospital EHR and FNMS share information via HL7-compliant interfaces 

8. The licensed entity (LIC), registered nurse (or Healthcare Provider (PROV-RN)) and Registered Dietitian (or Healthcare Provider (PROV-RD)) have access to the EHR.   The Formula Room Technician (FT) and the Registered Dietitian have access to the FNMS.

Use Case Sequence of Steps

1. Enteral access device (nasogastric tube) placement is confirmed and patient is assessed and ready to begin enteral nutrition feeding. (Pre-condition)

2. Physician enters the enteral nutrition order as medical order into CPOE/EHR

a. LIC would enter directly into EHR or, 

b. RN or RD/CNSC enter medical order into EHR as per hospital policy

3. EN order sent electronically to FNMS via interface

4. Order is received by FNMS and order receipt is acknowledged. FNMS user (Formula Room Technician) prepares or assembles the required enteral products for delivery to the patient’s unit (service delivery location).  FNMS generates patient-specific labels as required.

5. Enteral products for this patient are delivered to the unit to fulfill this order.

6. Upon receipt of proper formula and at the designated order start date/time, the nurse begins the enteral feeding at the initial rate.  

7. Initiation of tube feeding (EN) is documented in the EHR.

8. The nurse advances the feeding (rate and/or volume increases) as directed by the EN order protocol and documents each increase in EHR and any signs of feeding complications.

9. Adjustments to various components (rate, formula, etc) of enteral nutrition orders are very common as patients may experience complications or may not fully tolerate the feedings.  

Use Case Scenario

Adam Everyman, a 55-year old male motor vehicle accident victim with multiple rib fractures, major lung contusions and haemothorax that has been drained is admitted to the Intensive Care Unit of Good Health Hospital from the Emergency Department for ventilator support.  A nasogastric enteral access device has been placed and radiograph (X-ray) has confirmed proper placement.  The patient has been assessed is now hemodynamically stable enough to begin enteral nutrition feedings while he awaits further surgery.  After consultation with the Connie Chow, Registered Dietitian ( or Healthcare Provider (PROV-RD)), a standard, polymeric enteral formula was selected from the hospital’s established formulary and a total energy target of 20-25 kcal/kg body actual weight with 1.2 – 1.5 grams protein/kg ideal body weight has been set.  Aaron Attending designates a diet order of NPO (no oral food intake) and the following enteral nutrition order using Good Health Hospital’s EN order set protocol that directs advancement of the feedings from initiation to the target goal rate within the CPOE system (see Figure 2). 

Figure 2: Adult Enteral Nutrition Order Form

Source: Journal of Parenteral and Enteral Nutrition / Vol. 33, No. 2, March/April 2009.  Downloaded from http://pen.sagepub.com on December 19, 2010.
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The ‘NPO’ oral diet code and EN orders are received electronically in the FNMS.   Francis Formula verifies the orders received in the FNMS.  She assembles and labels the required amount of enteral formula products for transport to the unit.  Upon receipt of the product at the unit, Nancy Nurse verifies the formula against the enteral nutrition orders and starts the tube feeding at the initial rate of 20 mL/hour following normal administration protocols (sterile water for flushing the tube, elevated head of bed, etc.) recording the date and time the formula is spiked/hung on the product label and in the EHR.  After 4 hours if there are no observed feeding complications or contraindications, Nancy Nurse will increase the pump rate to 30 mL/hour and continue that process over the next 24 hours until the goal rate is achieved or the EN orders are modified.

Use Case 7: Pediatric Formula Orders

Use Case Description

The purpose of this use case is to describe the information required for typical pediatric diet orders.  Such orders will include orders for breast feeding and infant formulas including any necessary additives or fortifiers.  Infant formula and/or fortified breast milk orders are placed by the physician or Registered Dietitian based upon the nutrient and caloric density required by the infant or young child.  The caloric concentration of standard manufacturer infant formulas is 20 kcal/fluid oz (0.67 kcal/mL).  Hospitalized infants often require higher caloric concentrations, so formulas are mixed using high-calorie concentrated liquids (40 kcal/fluid oz or 1.33 kcal/mL) or high-calorie ready-to-feed (22- or 24-kcal/fluid oz) formulas to prepare the total volume of formula required.  In some cases, two different liquid formulas may be mixed to achieve the desired nutrient density.  Infant formulas orders may be designated to be fed orally (PO, per os) or some may be fed via a feeding tube. 

Conditions

This use case applies to the entry of any new infant formula order for a patient.  One or more infant formula orders may co-exist with an oral diet order in the case of infants or toddlers who are able to eat age-appropriate foods but require supplemental formula to achieve adequate nutrition.  Another aspect of formula orders is that multiple hospital departments may need to be notified about these orders.  In some healthcare facilities, infant formula requests are fulfilled by pharmacy while some other locations may operate a formula and/breast milk room.

The data elements comprising an infant formula order may include:

· Base Formula Product by caloric density in kcal/fluid oz (US/Canada) or kcal/30mL (Australia/Canada) or kJoules/mL(Australia)

· Standard caloric densities – 20 kcal/oz (kcal/30mL), 22, 24, 26, 27, & 30

· Product A,  24 kcal/oz

· Modular Additives – Additional components may be mixed with the base formula in specific amounts or to add a certain number of kcals, carbohydrate, protein, and/or fat, such as plus carbohydrate additive to 27 kcals/oz.

· Carbohydrate Additive (Powder - 2 kcal/mL) 

· Total caloric density (sum of base + additives) in kcals or kJoules per mL, fluid oz or 30mL, or 100 mL

· Example:   “Formula + Additive to total of 27 kcal/oz”

· Feeding route – e.g., orally, or gastric tube

· Feeding frequency – e.g., every hour, or every 3 hours, or 8 feedings/day

· Volume per feeding – amount varies, e.g.,  15 mL, or 3 oz (90 mL)

· Total volume of feeding required per day – usually ordered in milli-liters,  amount varies with age/weight of the infant, e.g., 240 mL, or 720 mL 

· Hang time (e.g., may vary by product or type of product such as formula made from powder has 4 hour hang time)
Exclusions

No exclusions are currently documented for this use case.
Preconditions

No preconditions are currently documented for this use case.
Use Case Sequence of Steps

1. A two-week old infant in the Neonatal Intensive Care Unit (NICU) at Good Health Hospital has colic and is not tolerating her standard infant formula. 

2. The neonatologist requests a dietitian consultation assess the patient.

3. The pediatric dietitian completes the nutritional assessment and recommends changing the formula to one specially formulated for milk protein sensitivity.

4. The neonatologist cancels the current order for standard infant formula and enters a new order for the specialty formula as recommended.

5. Orders are transmitted to the Food & Nutrition Services’s FNMS.

6. FNMS automatically acknowledges the new order electronically (e.g., sends an ACK message to the CPOE sending system) and updates the FNMS patient record for infant.

7. The formula technician reviews the updated orders for infant formulas and sends the appropriate volume of formula to the Neonatal Intensive Care Unit (NICU).

Use Case Scenario

Karen Kidd is a 2-week old infant in the Neonatal Intensive Care Unit (NICU) at Good Health Hospital has colic and is not tolerating her standard infant formula.  The pediatric Registered Dietitian, Connie Chow, has completed a nutritional assessment and has recommended a special formula for infants with colic due to protein sensitivity.  She calculates the required caloric density and documents her recommendations in the EHR.  Doctor Bourne reviews the nutrition recommendations and enters an order for oral specialty infant formula for protein-sensitivity at caloric concentration of 22 cal/oz, offer oral feedings ad lib (at will) using Good Health Hospital’s pediatric enteral nutrition order set form within the CPOE system (see Figure 3).  The new order is sent to the Food and Nutrition Service department via HL7 messages.   Francis, the formula room technician, sends up a six-pack of the designated formula in 2 oz-ready-to-feed bottles to the patient’s room. The parent feeds the infant, and Nurse Nightingale documents the amount of feedings that are received.
Figure 3: Pediatric Enteral Nutrition Order Form

Source: Journal of Parenteral and Enteral Nutrition / Vol. 33, No. 2, March/April 2009.  Downloaded from http://pen.sagepub.com on December 19, 2010.
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Use Case 8:  Meal/Special Service Designation Request

Use Case Description

The purpose of this use case is to notify a Food & Nutrition Services Department of an order that relates to patient tray delivery.  As opposed to a diet order, a Meal/Special Service Designation is a message either about delivery time (e.g., Hold Tray, Late Tray, Early Tray), adaptive equipment (e.g., Built-up Spoon, Plate Guard), staff assistance (e.g., Cut Up Meat, Open Cartons), or isolation precautions (e.g., Isolation Tray, Disposable Dishes).  In addition, a Meal/Special Service designation could include messages such as Tray to Nurse’s Station, VIP, Suicide Precautions, or any other messaging relevant to and desired by the Food & Nutrition Services or patient care staff.  

Conditions
No conditions are currently documented for this use case.

Exclusions

No exclusions are currently documented for this use case.
Preconditions

1. The patient has been admitted to an inpatient nursing unit of an acute care hospital

2. Admission nutrition screening has already been completed on the patient

3. The acute care hospital uses an electronic health record (EHR)

4. The acute care hospital uses CPOE

5. The acute care hospital uses an electronic food and nutrition management system (FNMS)

6. The acute care hospital EHR and FNMS share information via a uni-directional or bi-directional interface. 

7. The Registered Nurse (or Healthcare Provider (PROV-RN)) and Registered Dietitian (or Healthcare Provider (PROV-RD)) have access to the EHR.   The diet clerk and the Registered Dietitian have access to the FNMS.

Use Case Sequence of Steps

1. Patient’s diagnosis warrants isolation precautions; physician writes/enters order for Isolation Tray.

2. Since this particular order is not for a specific day or meal, ALL is selected for Days and Meals.

3. Isolation Tray order is sent to Food & Nutrition Services, either via HL7-compliant interface to the department’s Food & Nutrition Management System, or via a printout in the department.

4. Once in the patient’s record, any tray ticket or snack/nourishment label for that patient will print with Isolation Tray listed.
5. For sensitive messages (e.g., Suicide Precautions), rather than printing on the patient’s tray ticket as such, either a departmentally-defined code could be used (e.g., ******) or the particular services could be set to not print on the tray ticket.  Staff could instead obtain a list of respective patients via an on-demand report and adjust trays accordingly.

Use Case Scenario
Adam Everyman has been diagnosed with H1N1 influenza.  Aaron Attending writes an order for Isolation Tray (Disposable Dishes) which is transcribed by Ellen Enter into the EHR where she selects Isolation Tray from a distinct drop-down menu of Meal/Special Service options.  When prompted for respective Days or Meals, Ellen enters ALL and ALL, since this order is not unique to any particular day or meal (as opposed to, for example, Early Tray for tonight’s dinner only).  Once entered, this order is sent via interface to the Food & Nutrition Services Department’s Food & Nutrition Management System where it automatically populates the appropriate area of the patient record within that software system.

As the next meal approaches, Tracy Tally executes functions in the department’s software system to produce tray tickets for that meal.   Adam Everyman’s tray ticket prints with Isolation Tray in the designated area of the tray ticket.  Thomas Trayline and his co-workers who assemble patient trays immediately recognize that this order means that only paper or plastic dishes and utensils are to be used for this patient’s tray.  Adam receives his tray on entirely disposable materials.  After Adam finishes consumption of his meal, the staff member discards the entire tray and all its contents.
Use Case 9:  Request Dietitian Consultation
Use Case Description

The purpose of this use case is to place an order request for a dietitian consultation on a hospital inpatient and the subsequent fulfillment of that order request.

Conditions

No conditions are currently documented for this use case.

Exclusions

No exclusions are currently documented for this use case.
Preconditions:  

1. The patient has been admitted to an inpatient nursing unit of an acute care hospital on a ‘General’ oral diet.

2. Admission nutrition screening has already been completed on the patient triggering alerts for patient reported unintended weight loss.

3. Given the patient’s current medical condition and recent unintended weight loss, the physician (LIC) determines the need for a dietitian consultation.
4. The Dietitian is authorized to provide all nutrition-related consultation services requested by the LIC.

5. Dietitian consultation services include, but are not limited to: patient nutrition assessment, nutrition diagnosis, and nutrition intervention to include recommendations for modified food and nutrient intake, enteral nutrition and parenteral nutrition; follow-up evaluation, education assessment, patient counseling, patient education, discharge assessment, nutrient intake analysis/calorie count, parenteral nutrition (PN) order recommendation, enteral nutrition (EN) recommendation.

6. The acute care hospital uses an electronic medical record or EHR but does not have CPOE.

7. The LIC, Dietitian and Unit Clerk/Transcriptionist are all authorized users of the EHR.

8. The acute care hospital uses an electronic food and nutrition management system (FNMS).

9. The acute care hospital EHR and FNMS share information via a uni-directional or bi-directional interface. 

Use Case Sequence of Steps

1. Physician enters dietitian consultation order request in the EHR.

2. The Dietitian conulation order request is communicated to the dietitian directly via EHR reports/alerts as well as via an interface to the FNMS.

3. Dietitian receives order, completes requested service and documents service in the EHR.

4. Physician reviews the nutrition recommendations and either:

a) Accepts the recommendations and writes an order to modify the patient’s existing nutrition order, e.g., change the oral diet or add a nutritional supplement

b) Rejects the recommendations and chooses to implement alternative interventions*

c) Neither accepts or rejects the recommendations and the patient continues on the current nutrition order without modifications.

5. If the nutrition recommendations are rejected, send notification back to the Dietitian via EHR alerts/reports/interface message to the FNMS.

Use Case Scenario:

Adam Everyman, a cancer patient who has experienced significant weight loss since beginning chemotherapy, is admitted to the Oncology Unit at Good Health Hospital.  He is on currently on a ‘General’ oral diet.  Presented with the alert that Adam has a significant unintended weight loss and says he has no appetite, Rachel Resident writes an order for a Dietitian consult in paper medical record which she signs and dates.  While processing new patient orders from the paper medical record, Ellen Enter, the transcriptionist, finds the dietitian consultation order, enters it in the ordering section of the electronic health record (EHR) and initials the order in the paper medical record.  The Dietitian consultation order request is communicated through the EHR to Food & Nutrition Services (print out, page, text message to cell, periodically printed report, interface to FNMS, or auto-populates on the dietitian task list).  Food & Nutrition Services contacts Connie Chow, the Dietitian responsible for the oncology unit, and communicates the details of the dietitian consultation order. Connie completes the requested service (nutritional assessment), and then documents the nutrition problem/nutrition diagnosis and the recommended nutrition interventions in the nutrition care plan area within the EHR with appropriate signature, date and time. Rachel Resident reviews the nutrition recommendations and concurs, so she modifies Adam’s current nutrition orders to change the oral diet.* 

*Note:  This is a placeholder for future work to create a master business process flow linking one or more of the above use cases together.  For instance, the result of this dietitian consultation use case could trigger the one or more of the previous use cases.  This will be included in future work on the model.
Use Case 10:  Acute / Long Term Care Allergy
Use Case Description

The purpose of this use case is to place an order with the Food & Nutrition Services that involves a patient with a food allergy.

Conditions

No conditions are currently documented for this use case.

Exclusions

No exclusions are currently documented for this use case.
Preconditions:  

No preconditions are currently documented for this use case.
Use Case Scenario:

Adam Everyman is admitted to Green Acres Retirement Home. While reviewing medical records transferred from Good Health Hospital and taking an updated patient history Aaron Attending identifies that Adam Everyman has an allergy to strawberries that initial manifests as hives quickly followed by anaphylactic shock. Aaron Attending notes the food allergy in the patient record of the EHR system. The EHR system notifies Food & Nutrition Services of the Adam Everyman's allergy to Strawberries. Tracy Tally notes the allergy in the Food & Nutrition Management System. Strawberries are now prevented from being sent to Adam Everyman, minimizing the risk of Adam Everyman experiencing hives or anaphylactic shock due to strawberry exposure during this stay at Green Acres Retirement Home.

Use Case 11:  Acute / Long-term Care Food Intolerance
Use Case Description

The purpose of this use case is to place an order request for a patient with a food intolerance. This example also includes a transition of care (TOC) from an ambulatory care facility to a long-term care facility. The effects of observing food intolerances on a patient’s health are elucidated as a minimization in risk to patient safety.

Conditions

No conditions are currently documented for this use case.

Exclusions

No exclusions are currently documented for this use case.
Preconditions:  

No preconditions are currently documented for this use case.
Use Case Scenario:

Adam Everyman is admitted to Green Acres Retirement Home. While reviewing medical records transferred from Good Health Hospital and taking an updated patient history Aaron Attending identifies that Adam Everyman has food intolerance to milk. Aaron Attending notes the food intolerance in the patients Electronic Health Record (EHR) and orders a nutrition consult to identify alternative food sources of calcium and vitamin D for Adam Everyman. Connie Chow meets with Adam Everyman and completes a nutrition history and assessment. Connie Chow updates the EHR with detailed information on the intolerance to milk and identifies a list of acceptable food substitutes.  The EHR notifies the Food & Nutrition Management System of Adam Everyman's intolerance to milk and the acceptable substitutes. The Food & Nutrition Management System acknowledges the intolerance and list of acceptable substitutes. A tray ticket is generated by the Food & Nutrition Management System using one of the acceptable food substitutes. Adam Everyman receives all meal trays with an acceptable food substitute for milk. This increases Adam Everyman's satisfaction with Food and Nutrition Services while minimizing the risk that Adam Everyman will develop a nutrition related deficiency.
Glossary
	TERM
	DEFINITION

	American Dietetic Association’s 

Evidence-Based Nutrition Practice Guidelines (EBNPG)
	Systematically developed statements and treatment algorithms based on scientific evidence to assist practitioner and patient decisions about appropriate health care for specific clinical circumstances. Key elements of guidelines (EBNPG) include scope, interventions & practices considered, major recommendations & corresponding rating of evidence strength, and areas of agreement & disagreement. http://www.adaevidencelibrary.com/default.cfm?library=EBG&home=1

	Calorie Count
	The process of estimating one’s caloric intake via direct and indirect observation over a defined period of time as calculated by a nutrition professional.

	Certified Nutrition Support Clinician (CNSC)
	Nutrition support is a sophisticated and specialized practice that requires the expertise and knowledge of multiple healthcare professionals.  Certified Nutrition Support Clinicians are healthcare practitioners including physicians, dietitians, pharmacists, physician assistants and nurses, who have demonstrated they have attained the skills necessary to deliver quality nutrition support care.  Certified professionals are recognized as quality providers of nutrition support by the public, their colleagues, other members of the healthcare team, and administrators.  The National Board of Nutrition Support Certification (NBNSC) is an independent credentialing board established in 1984 by the American Society for Parenteral and Enteral Nutrition (A.S.P.E.N.).

	Diet
	Current HL7 Glossary Definition:

A diet consists of the diet codes, supplements, and preferences effective at a given time.  These three specifications govern which goods a patient will receive. Diets generally do not have a stated ending time to ensure that the patient always receives food (Ref: HL7 Glossary, Jan 2010)

Proposed New Definition:

Specification for food to be served to or consumed by the patient based on patient medical diagnosis or condition.



	Diet Code
	A diet code defines which foods a patient may receive; a patient must have at least one diet code to receive food. (Ref: HL7 Glossary Jan 2010)



	Dietary Orders
	Current HL7 Glossary Definition:

An order for a patient diet. A patient may have only one effective diet order at a time. (Ref: HL7 Glossary Jan 2010)

Proposal:

Remove this term and replace with Nutrition Orders definition (see below)

	Diet Order
	Specification for food to be served the patient based on patient medical diagnosis or condition.

	Dietary Reference Intakes (DRI)
	Set of nutrient-based reference values established by the Institute of Medicine used to plan and assess nutrient intakes of healthy people.  DRI’s are a set of four reference values:  Estimated Average Requirements (EAR), Recommended Dietary Allowances (RDA), Adequate Intakes (AI), and Tolerable Upper Intake Levels (UL).

	Dietetic Technician, Registered (DTR)
	Dietetic technicians, registered (DTRs), are trained in food and nutrition and are an integral part of the health-care and foodservice management teams. DTRs have met the following criteria to earn the DTR credential: 1.Completed at least a two-year associate’s degree at a US regionally accredited college or university; 2. Completed a dietetic technician program accredited by the Commission on Accreditation for Dietetics Education (CADE) of the American Dietetic Association (ADA), including 450 hours of supervised practice experience in various community programs, health-care and foodservice facilities; 3. Passed a national examination administered by the Commission on Dietetic Registration (CDR). For more information regarding the examination, refer to CDR’s website; 4. Completed continuing professional educational requirements to maintain registration.

	Drug-Food Interaction
	Physiological effect when some drugs and certain foods/nutrients are taken at the same time.

	Enteral Nutrition
	Enteral nutrition: A way to provide food through a tube placed in the nose, mouth, the stomach, or the small intestine. 

	Evidence-Based
	A protocol-driven, transparent process which includes pre-defined criteria for searching and sorting the scientific literature; critical appraisal of methodological rigor of each included study; extracting, summarizing, and synthesizing the evidence; and grading the overall quality and consistency of the body of evidence.

	Food
	A food is any substance – whether processed, semi-processed, or raw—that is intended for human consumption, and includes drinks, chewing gum, food additives, and dietary supplements.  Substances used only as drugs, tobacco products, and cosmetics (such as lipcare products) that may be ingested are not included. Ref: Boyce et al. Guidelines for the Diagnosis and Management of Food Allergy in the United States:  Summary of the NIAID-Sponsored Expert Panel. USDHHS, Dec 2010.

	Food Allergy Terms

	Allergic Sensitization 
	Allergic sensitization (as evidenced by the presence of allergen-specific IgE (sIgE) to food allergens without having clinical symptoms on exposure to those foods, an sIgE-mediated FA requires both the presence of sensitization and the development of specific signs and symptoms on exposure to that food. Sensitization alone is not sufficient to define FA.

Ref: Boyce et al. Guidelines for the Diagnosis and Management of Food Allergy in the United States:  Summary of the NIAID-Sponsored Expert Panel. USDHHS, Dec 2010.

	Food Allergen
	Food allergens are defined as those specific components of food or ingredients within food (typically proteins, but sometimes also chemical haptens) that are recognized by allergen-specific immune cells and elicit specific immunologic reactions, resulting in characteristic symptoms.
Ref: Boyce et al. Guidelines for the Diagnosis and Management of Food Allergy in the United States:  Summary of the NIAID-Sponsored Expert Panel. USDHHS, Dec 2010.

	Food Allergen Cross-reactivity
	A phenomenon called cross-reactivity may occur when an antibody reacts not only with the original allergen, but also with a similar allergen. In FA, cross-reactivity occurs when a food allergen shares structural or sequence similarity with a different food allergen or aeroallergen, which may then trigger an adverse reaction similar to that triggered by the original food allergen. 

Ref: Boyce et al. Guidelines for the Diagnosis and Management of Food Allergy in the United States:  Summary of the NIAID-Sponsored Expert Panel. USDHHS, Dec 2010.

	Food Allergy
	A food allergy is an adverse reaction arising from a specific immune response that occurs reproducibly on exposure to a given food. 

Ref: Boyce et al. Guidelines for the Diagnosis and Management of Food Allergy in the United States:  Summary of the NIAID-Sponsored Expert Panel. USDHHS, Dec 2010.

	Food Intolerance
	Non-immunologic adverse reactions are termed food intolerances. For example, an individual may be allergic to cow’s milk (henceforth referred to as milk) due to an immunologic response to milk protein, or alternatively, that individual may be intolerant to milk due to an inability to digest the sugar lactose. In the former situation, milk protein is considered an allergen because it triggers an adverse immunologic reaction. Inability to digest lactose leads to excess fluid production in the gastrointestinal (GI) tract, resulting in abdominal pain and diarrhea.

Ref: Boyce et al. Guidelines for the Diagnosis and Management of Food Allergy in the United States:  Summary of the NIAID-Sponsored Expert Panel. USDHHS, Dec 2010.

	Food and Drug Interactions
	Physiological effect caused by an interaction from the combination of a certain drug and food/nutrient. 

	Food Preferences
	Current HL7 Glossary Definition:

Preferences consist of likes, dislikes, substitutions, and complementary foods. Preferences are diet orders, effectively from the patient, but transmitted from the ward. They are subject to change. Preferences are independent of the diet order and do not change when the order changes. Per HL7 Glossary (Jan 2010) Preferences: (related to Dietary Orders)

Proposed Revision:

Preferences are patient requests to add, eliminate or substitute certain foods or types of foods and beverages.  They represent patient choices which may be cultural, religious, or personal tastes.  These requests are combined with the diet order when providing food service to the patient/resident



	Hang Time
	The length of time an enteral formula is considered safe for delivery to the patient beginning with the time the formula or human breast milk has either been reconstituted, warmed, decanted, or has had the original package seal broken.



	International Dietetics and Nutrition Terminology (IDNT)
	International Dietetics and Nutrition terminology (IDNT) is the standardized language used to support the nutrition care process.

	Medical Nutrition Therapy
	Medical Nutrition Therapy includes:

1. Performing a comprehensive nutrition assessment determining the nutrition diagnosis;

2. Planning and implementing a nutrition intervention using evidence-based nutrition practice guidelines;

3. Monitoring and evaluating an individual’s progress over subsequent visits with the RD

www.eatright.org/HealthProfessionals/content.aspx?id=6877

	NPO (Nil Per Os)/ NBM


	NPO (nil per os) or NBM (nothing by mouth) is a medical order to withhold food and liquids

	No Known Drug Allergies (NKDA)
	Typical notation is NKA, which covers all allergy processes.

(Reference:  EHR-ENCPRS Functional Profile (DTSU Jan 2011) Ch Direct Care Functions/Pg 22.)

	Nutrient Intake Analysis 
	Analysis 24 hour total nutrient intake of an individual; sometimes limited to “calorie count”.

Also referred to as Electronic Analysis of Dietary Intake Automated which is an analysis of nutrient intake performed by programmable electronic devices based upon food types and quantities consumed.



	Nutrient Intake or Infusion
	An individual’s total intake of food and beverage, including water, in a 24 hour time period.

	Nutrition Assessment
	The first of four steps in the Nutrition Care Process. It is a method of identifying and evaluating data needed to make decisions about a nutrition-related problem/diagnosis. While the type of data may vary among nutrition settings, the process and intention are the same. When possible, the assessment data is compared to reliable norms and standards for evaluation. Further, nutrition assessment initiates the data collection process that is continued throughout the nutrition care process and forms the foundation for reassessment and reanalysis of the date in Nutrition Monitoring and Evaluation. (Step 4).

	Nutrition Care Plan
	A formal statement of the nutrition goals and interventions prescribed for an individual using the data obtained from a nutrition assessment. The plan should include statements of nutrition goals and monitoring/evaluation parameters, the most appropriate route of administration of nutrition therapy, method of nutrition access, anticipated duration of therapy, and training and counseling goals and methods.

	Nutrition Care Process
	Process for identifying, planning for, and meeting nutritional needs and includes four steps: assessment, diagnosis, intervention, monitoring and evaluation.

	Dietitian Consultation
	An order requesting a review by a qualified nutrition expert (i.e., RD or DTR) for nutrition assessment, diagnosis, intervention or monitoring and evaluation.

See also Nutrition Referral

	Nutrition Decision Support Rules
	Rules are the steps in the process of forming a clinical nutrition decision and are identified in the nutrition decision support work-flow document.

	Nutrition Diagnosis (Problems List)
	A critical step between nutrition assessment and nutrition intervention. A nutrition diagnosis identifies and labels a specific nutrition problem that dietetics professionals are responsible for treating independently. It is this step in the nutrition care process that results in the nutrition diagnosis statement or PES statement composed of three distinct components: Problem, Etiology, and Signs or Symptoms.

	Nutrition Intervention
	The third step following assessment and diagnosis, is defined as purposefully planned actions intended to positively change a nutrition-related behavior, environmental condition, or aspect of health status for an individual (and his/her family or caregivers), target group, or the community at large. It consists of two components: planning and implementation.

	Nutrition Monitoring and Evaluation
	The fourth step in the Nutrition Care Process identifies patient/client outcomes relevant to the nutrition diagnosis and intervention plans and goals. Nutrition care outcomes -- the desired results of nutrition care -- are defined in this step. The changes in specific nutrition care indicators, though assessment and reassessment can be measured and compared to the patient/client's previous status, nutrition intervention goals, or reference standards.

	Nutrition Orders
	A group of diet and nutrition related orders for a patient/resident including orders for oral diet, either general or therapeutic,  (medical) nutritional supplements, or enteral/formula requirements along with information on food allergies, food intolerances and food preferences required to provide inpatients and residents with nutritional and culturally appropriate foods.

	Nutrition Order Sets
	A standard diet and related orders protocol to be followed for a specific condition or circumstance; e.g., following an emergency procedure or surgery for a person diagnosed with diabetes.

	Nutrition Progress Notes
	Daily updates entered into the medical record documenting changes in nutritional intake or status; may be structured or unstructured formats.

	Nutrition Referral
	To send or direct to a qualified nutrition expert (i.e., RD or DTR) for nutrition assessment, diagnosis, intervention or monitoring and evaluation. 

	Nutrition Screening
	A process to identify an individual who may be malnourished or at risk for malnutrition to determine if a detailed nutrition assessment is indicated.

	Nutritional Supplement
	Current HL7 Glossary Definition:

Referenced in the HL 7 Glossary: “Supplements: Supplements provide a mechanism for giving any additional desired foods to a patient. Supplements are foods given to a patient regardless of their diet codes. These foods are part of the patient’s diet without being restricted by any other part of the order.” 

Proposed Revision:

A preparation intended to supplement the diet and provide calories or nutrients, such as vitamins, minerals, fiber, fatty acids, carbohydates, or amino acids, that may be missing or may not be consumed in sufficient quantity in a person's diet. Such products may be ordered in addition to the diet (either general or therapeutic) to enhance a person’s intake.



	Nutrition Support
	The provision of enteral or parenteral nutrients to treat or prevent malnutrition. Nutrition Support therapy is part of Nutrition Therapy which is a component of medical treatment that can include oral, enteral, and parenteral nutrition to maintain or restore optimal nutrition status and health.

	Parenteral Nutrition
	The delivery of nutrients for assimilation and utilization by a patient whose sole source of nutrients is via solutions administered intravenously, subcutaneously, or by some other non-alimentary route.  The basic components of PN (parenteral nutrition) solutions are protein or free amino acid mixtures, monosaccharides, and electrolytes.  Components are selected for their ability to reverse catabolism, promote anabolism, and build structural proteins. www.Reference.MD 

Note:  The term TPN (Total Parenteral Nutrition) has now been replaced by Parenteral Nutrition.

	Problem, Etiology, Signs or Symptoms (PES Statement)
	Statement used in documentation of the Nutrition Care Process is composed of three distinct components: Problem, Etiology, and Signs or Symptoms.

	Reference Standards 
	A basis of value established for the measure of quantity, weight, extent or quality, (e.g., weight standards, standard solutions). 

	Dietitian
	A Dietitian is a food and nutrition expert who has met academic and professional requirements including: 1. Bachelor's degree with course work approved by ADA's Commission on Accreditation for Dietetics Education. Coursework typically includes food and nutrition sciences, foodservice systems management, business, economics, computer science, sociology, biochemistry, physiology, microbiology and chemistry; 2. Complete an accredited, supervised, experiential practice program at a health-care facility, community agency or foodservice corporation; 3. Pass a national examination administered by the Commission on Dietetic Registration; 4. Complete continuing professional educational requirements to maintain registration; 5. Some RDs hold additional certifications in specialized areas of practice, such as pediatric or renal nutrition and diabetes education.

	Standard Protocol
	Approved model or template for a set of procedures; e.g., nutrition assessment incorporates patient history of food intake and activity, blood laboratory reports, medical diagnosis in a previously tested and accepted format.

	Therapeutic Diet
	A diet intervention ordered by a health care practitioner as part of the treatment for a disease or clinical condition manifesting an altered nutritional status, to eliminate, decrease, or increase certain substances in the diet (e.g., sodium, potassium).


Acronyms

	Acronym
	Meaning
	Note

	CNSC
	Certified Nutrition Support Clinician
	

	CPOE
	Computerized Provider Order Entry (System)
	

	DC
	Diet Clerk
	

	DTR
	Dietetic Technician, Registered ( or Healthcare Provider (PROV-DTR))
	See Actor/Roles definition for clarification

	EHR
	Electronic Health Record
	

	EMR
	Electronic Medical Record
	

	EN
	Enteral Nutrition
	

	FNMS
	Food & Nutrition Management System
	A computerized system for managing food and nutrition service operations in hospitals and long-term care facilities.

	FNS
	Food & Nutrition Services DepartmentFood & Nutrition Services
	

	LIC
	Licensed Healthcare Provider
	

	NICU
	Neonatal Intensive Care Unit
	

	PHR
	Personal Health Record
	

	PN
	Parenteral Nutrition
	

	RD
	Registered Dietitian ( or Healthcare Provider (PROV-RD))
	See Actor/Roles definition for clarification

	SPL
	Speech/Language Pathologist
	

	TPN
	Total Parenteral Nutrition
	Indicates all nutrients are being provide via parenteral means and no oral diet is being consumed.
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Appendix A:  Diet Order Taxonomy_Draft_2_1_11

	Category
	Working
Name
	Working Description
	Modifiers
	Units 
of measure
	Route 
of administration
	Synonyms
	Combination diets

	Notes:  

· Items highlighted in yellow are present in ADA's Nutrition Care Manual (2009 On-line Edition)  

	General Diet
	General Diet
	A diet designed to supply at least the DRI for a specific patient/client population (e.g. Children, pregnant women, elderly, etc.).  This diet is unrestricted in the amount or types of foods and nutrients offered
	Cultural preferences (e.g. kosher, halal, Mediterranean)                                              
	servings
	Oral
	Regular, General, House, Standard, Regular pediatric, Regular geriatric, Dysphagia IV, Bariatric IV
	high energy, high protein

	General / Healthful Diet 
	General Healthful Diet
	A diet designed to supply the DRI for a specific patient/client population (e.g. Children, pregnant women, elderly, etc.)
	Cultural preferences (e.g. kosher, halal, Mediterranean)                                              
	servings
	Oral
	DASH diet, low sodium diet, cardiac diet, high fiber diet
	low fat, low cholesterol

	 
	 
	 
	Food preferences (e.g. vegetarian, vegan, no melon, no milk) 
	servings
	Oral
	T&A, low bacteria diet, BMT diet, Low Bacteria Diet, Neutropenic diet, Transplant diet, 
	 

	 
	 
	 
	Portion size (e.g. small portions, large portions; double entrees)
	servings
	Oral
	Small Portions, fortified foods
	 

	 
	 
	 
	Timing of meals (e.g. six small meals, PM snack, serve liquids separate from solids)
	servings
	Oral
	Post gastrectomy 
	 

	 
	 
	 
	Age appropriate texture modifications (e.g. Finger foods, cut up meats, easy to chew foods)
	servings
	Oral
	Fractured Jaw, Wired Jaw, 
	 

	 
	NPO
	An order for the patient/client to have nothing by mouth
	with medical foods
	servings
	Oral
	 
	 

	 
	 
	 
	with enteral feedings
	servings
	Tube
	 
	 

	 
	 
	 
	with parenteral nutrition
	servings
	parenteral
	 
	 

	Texture Modified Diets
	Dysphagia Pureed
	 
	with pudding thick liquids
	servings
	Oral
	Dysphagia I, dysphagia stimulation, dysphagia pureed (NDD level 1), pureed foods, baby foods
	 

	 
	 
	 
	with honey thick liquids
	servings
	oral
	 
	 

	 
	 
	 
	with nectar thick liquids
	servings
	oral
	Thin liquid (1-50 cP)
	 

	 
	Dysphagia mechanically altered
	 
	with pudding thick liquids
	servings
	oral
	Nectar-like (51-350 CP)
	 

	 
	 
	 
	with honey thick liquids
	servings
	oral
	Honey-like (351-1750 cP)
	 

	 
	 
	 
	with nectar thick liquids
	servings
	oral
	Spoon-thick (>1750 cP)
	 

	 
	Dysphagia easy to chew foods
	 
	with pudding thick liquids
	servings
	oral
	Dysphagia advanced, dysphagia soft, (NDD level  3), soft diet, surgical soft diet, easy to chew foods
	 

	 
	 
	 
	with honey thick liquids
	servings
	oral
	 
	 

	 
	 
	 
	with nectar thick liquids
	servings
	oral
	 
	 

	 
	General Diet
	 
	with pudding thick liquids
	servings
	oral
	General Diet, Dysphagia  IV
	 

	 
	 
	 
	with honey thick liquids
	servings
	oral
	 
	 

	 
	 
	 
	with nectar thick liquids
	servings
	oral
	 
	 

	Energy Modified Diets
	 
	A diet of known energy composition consistent with the age and life stage of the patient/client
	Normal energy (consistent with the DRI)
	calories, joules, servings
	oral
	Specify calorie level
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	calories, joules, servings
	oral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	calories, joules, servings
	oral
	 
	 

	Protein and Amino Acid Modified Diet
	Total Protein
	A diet of known protein and/or amino acid content consistent with the age and life stage of the patient/client
	Normal protein (consistent with the DRI)
	grams/kg
	oral
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	grams/kg
	oral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	grams/kg
	oral
	 
	 

	 
	Total Arginine
	A diet/food and nutrient intake of known arginine content consistent with the age and life stage of the patient/client
	Normal arginine intake (consistent with DRI, or current evidence based guidelines)
	milligrams
	oral
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams/kg
	oral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams/kg
	oral
	 
	 

	 
	Total Casein
	A diet/food and nutrient intake of known casein content consistent with the age and life stage of the patient/client
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	grams/kg
	oral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	gm/kg
	oral
	 
	 

	 
	Total Glutamine  
	A diet/food and nutrient intake of known glutamine content consistent with the age and life stage of the patient/client
	Normal glutamine intake (consistent with DRI, or current evidence based guidelines)
	milligrams/kg
	oral
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams/kg
	oral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams/kg
	oral
	 
	 

	 
	Total Homocysteine
	A diet/food and nutrient intake of known homocysteine  content consistent with the age and lifestage of the patient/client
	Normal homocysteine intake (consistent with DRI, or current evidence based guidelines)
	milligrams/kg
	oral
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams/kg
	oral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams/kg
	oral
	Or is this diet designed to eliminate homocysteine altogether?
	 

	 
	Total Leucine, Isoleucine, Valine
	A diet/food and nutrient intake of known branched chain amino acid content consistent with the age and life stage of the patient/client 
	Normal branched chain amino acid intake (consistent with DRI, or current evidence based guidelines)
	milligrams 
	oral
	Or is this diet designed to eliminate branched chain amino acids altogether?
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams 
	oral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams 
	oral
	 
	 

	 
	Total Phenylalanine
	A diet/food and nutrient intake of known phenylalanine content consistent with the age and life stage of the patient/client
	Normal phenylalanine intake (consistent with DRI, or current evidence based guidelines)
	milligrams
	oral
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams
	oral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams
	oral
	Or is it phenylalanine free diet?
	 

	 
	Total Tyramine
	A diet/food and nutrient intake of known tyramine content consistent with the age and life stage of the patient/client
	Normal tyramine intake (consistent with DRI, or current evidence based guidelines)
	mg/day
	oral
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	mg/day
	oral
	 
	 

	 
	 
	 
	Low (< 6 mg/day)
	mg/day
	oral
	 
	 

	 
	Total Gluten
	A diet/food and nutrient intake of known gluten content consistent with the age and life stage of the patient/client
	Normal gluten intake (consistent with DRI, or current evidence based guidelines)
	mg/day
	oral
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	mg/day
	oral
	 
	 

	 
	 
	 
	Low/Free (< the DRI for the patient/client's needs)
	mg/day
	oral
	Or is this a gluten free diet?  
	 

	Carbohydrate Modified Diet 
	Total Carbohydrate
	A diet of known carbohydrate composition consistent with the age and life stage of the patient/client
	Consistent
	grams
	oral
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	grams
	oral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	grams
	oral
	Reduced Carbohydrate
	 

	 
	Total Lactose
	A diet of known lactose composition consistent with the age and life stage of the patient/client
	Low (< 15 grams/day)
	grams
	oral
	reference:  Shaukat A, Levitt MD, Taylor BC, MacDonald R, Shamliyan TA, Kane RL, Wilt TJ.  Systematic Review:  Effective management strategies for lactose intolerance. Ann Intern Med 152:797-803.
	 

	Fat Modified Diet
	Total Fat
	A diet of known fat composition consistent with the age and life stage of the patient/client
	High fat diet (>100 grams of fat)
	grams
	oral
	fat malabsorption test diet, fecal fat test diet, fat count test
	 

	 
	 
	 
	Low fat diet (<30% of energy needs)
	 
	oral
	 
	 

	 
	Ketogenic Diet
	A diet of known fat: protein plus carbohydrate ratio consistent with the age and life stage of the patient/client
	High fat to protein + carbohydrate ratio (4:1; 3:1)
	grams
	oral
	 
	 

	 
	Total Cholesterol
	A diet of known cholesterol composition consistent with the age and life stage of the patient/client
	 
	milligrams
	oral
	 
	 

	 
	 
	 
	High (>250 mg)
	milligrams
	oral
	 
	 

	 
	 
	 
	Low (<200 mg)
	milligrams
	oral
	 
	 

	 
	Saturated Fat
	A diet of known saturated fat composition consistent with the age and life stage of the patient/client
	 
	 
	 
	 
	 

	 
	 
	 
	High 
	 
	 
	 
	 

	 
	 
	 
	Low (<10% of energy needs)
	 
	 
	 
	 

	 
	Trans Fats
	A diet of known trans fat composition with the age and life stage of the patient/client
	 
	 
	 
	 
	 

	 
	 
	 
	High 
	 
	 
	 
	 

	 
	 
	 
	Low 
	 
	 
	 
	 

	Fiber Modified Diet
	Total Fiber
	A diet of known fiber composition consistent with the age and life stage of the patient/client
	 
	grams
	oral
	Is a high fiber diet indicated if US Dietary Guidelines recommend a "high fiber intake for a general/ healthful diet?)
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)  
	grams
	oral
	low residue
	 

	Fluid Modified Diet
	 
	A diet of known fluid volume consistent with the age and life stage of the patient/client
	Normal fluid intake based on the DRI or other standard
	milliliters
	oral
	 
	 

	 
	Fluid Restricted Diet
	A diet of specified fluid volume that is less than the required amount for the age and life stage of the patient/client
	Restriction (< DRI for the patient/client's needs (specify ___________)
	milliliters
	oral
	 
	 

	 
	Clear liquids
	A diet that consists of clear fluids
	 
	milliliters
	oral
	Bariatric I
	 

	 
	Nectar thick fluids
	Fluids the consistency of nectar
	 
	milliliters, centipoise
	oral
	 
	 

	 
	Honey thick fluids
	Fluids the consistency of honey
	 
	milliliters, centipoise
	oral
	 
	 

	 
	Pudding consistency fluids
	Fluids the consistency of pudding
	 
	milliliters, centipoise
	oral
	 
	 

	Allergy Modified Diets
	No Berries
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain berries
	 
	 
	oral
	 
	 

	 
	No Chocolate
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain chocolate
	 
	 
	oral
	 
	 

	 
	No Citrus
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain citrus
	 
	 
	oral
	No grapefruit; No orange, lemon, lime, grapefruit
	 

	 
	No Corn
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain corn
	 
	 
	oral
	 
	 

	 
	No Egg
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain egg
	 
	 
	oral
	 
	 

	 
	No Fish
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain fish
	 
	 
	oral
	 
	 

	 
	No Latex
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain foods that have come into contact with latex
	 
	 
	oral
	 
	 

	 
	No Milk
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain milk
	 
	 
	oral
	 
	 

	 
	No Nuts
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain nuts
	 
	 
	oral
	 
	 

	 
	No Shellfish
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain shellfish
	 
	 
	oral
	 
	 

	 
	No Soy
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain soy
	 
	 
	oral
	 
	 

	 
	No Tomato
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain tomato
	 
	 
	oral
	 
	 

	 
	No Wheat
	A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain wheat
	 
	 
	oral
	 
	 

	 
	No peanuts
	 A diet consistent with the required nutrients for the age and life stage of a patient/client that does not contain peanuts 
	 
	 
	oral
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 

	Vitamin and Mineral Modified Diet
	 
	 
	 
	 
	 
	 
	 

	 
	Vitamin A
	A diet of known Vitamin A content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	Placeholder needed?
	 

	 
	Vitamin C
	A diet of known Vitamin C content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	Placeholder needed?
	 

	 
	Thiamin
	A diet of known thiamin content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	Placeholder needed?
	 

	 
	Riboflavin
	A diet of known riboflavin content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	Placeholder needed?
	 

	 
	Niacin
	A diet of known niacin content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	Placeholder needed?
	 

	 
	Folate
	A diet of known folate content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	Placeholder needed?
	 

	 
	B6
	A diet of known B6 content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	Placeholder needed?
	 

	 
	B12
	A diet of known B12 content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	Placeholder needed?
	 

	 
	Vitamin D
	A diet of known Vitamin D content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	 
	 

	 
	Vitamin E
	A diet of known Vitamin E content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	Placeholder needed?
	 

	 
	Vitamin K
	A diet of known Vitamin K content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	 
	 

	 
	Calcium
	A diet of known calcium content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	Chloride
	A diet of known chloride content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	grams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	grams
	oral, tube, parenteral
	 
	 

	 
	Iron
	A diet of known iron content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	 
	 

	 
	Magnesium
	A diet of known iron content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	Potassium
	A diet of known potassium content
	 
	 
	 
	 
	 

	 
	 
	 
	High (>4,000 mg)
	grams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (<2,000mg)
	grams
	oral, tube, parenteral
	potassium restricted/ low potassium
	 

	 
	Phosphorus
	A diet of known phosphorus content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	Placeholder needed?
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	Sodium
	A diet of known sodium content
	 
	 
	 
	No Added Salt, No salt packet
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	grams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	grams
	oral, tube, parenteral
	500 mg sodium, 1000 mg sodium
	 

	 
	Iodine
	A diet of known iodine content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	µg
	oral, tube, parenteral
	 
	 

	 
	Zinc
	A diet of known zinc content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	Copper
	A diet of known copper content
	 
	 
	 
	 
	 

	 
	 
	 
	High (> the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	 
	 
	Low (< the DRI for the patient/client's needs)
	milligrams
	oral, tube, parenteral
	 
	 

	 
	other (specify)
	 
	 
	 
	oral, tube, parenteral
	 
	 


Appendix B:  Storyboard naming standards

Table 5: Patient Information for Storyboards

Note: Additional actors, beyond the official list, have been added in red italics to support the nutrition use cases.

	Cast
	Family
	Given
	MI
	Gender
	SSN
	Phone

	contact person
	Contact
	Carrie
	C
	F
	555-22-2222
	555-555-2010

	family, daughter
	Nuclear
	Nancy
	D
	F
	444-11-4567
	555-555-5001

	family, husband 
	Nuclear
	Neville
	H
	M
	444-11-1234
	555-555-5001

	family, son 
	Nuclear 
	Ned
	S
	M
	444-11-3456
	555-555-5001

	family, wife
	Nuclear
	Nelda
	W
	F
	444-11-2345
	555-555-5001

	next of kin (child)
	Sons 
	Stuart 
	S
	M
	444-77-7777
	555-555-2007

	next of kin (other)
	Relative
	Ralph
	R
	M
	444-99-9999
	555-555-2009

	next of kin (parent)
	Mum 
	Martha
	M
	F
	444-66-6666
	555-555-2006

	next of kin (spouse)
	Betterhalf 
	Boris
	B
	M
	444-88-8888
	555-555-2008

	patient, child
	Kidd
	Kari 
	K
	F
	444-55-5555
	555-555-2005

	patient, female
	Everywoman
	Eve
	E
	F
	444-22-2222
	555-555-2003

	patient, male
	Everyman
	Adam
	A
	M
	444-33-3333
	555-555-2004


Table 6: Healthcare Staff for Storyboards 

	Cast
	Family
	Given
	MI
	Gender
	SSN
	Phone

	admitting physician
	Admit
	Alan
	A
	M
	666-66-6666
	555-555-1005

	allergist/immunologist
	Reaction
	Ramsey
	R
	M
	222-22-3333
	555-555-1025

	Anesthesiologist
	Sleeper
	Sally
	S
	F
	222-66-6666
	555-555-1012

	assigned practitioner
	Assigned
	Amanda
	A
	F
	333-44-444
	555-555-1021

	attending physician
	Attend
	Aaron
	A
	M
	777-77-7777
	555-555-1006

	Authenticator
	Verify
	Virgil
	V
	M
	999-99-9999
	555-555-1008

	Cardiologist
	Pump
	Patrick
	P
	M
	222-33-4444
	555-555-1027

	cardiovascular surgeon
	Valve
	Vera
	V
	F
	222-33-5555
	555-555-1028

	Chaplain
	Padre
	Peter
	P
	M
	333-77-7777
	555-555-1020

	chief of staff
	Leader
	Linda
	L
	F
	888-44-4444
	555-555-1024

	Chiropractor
	Bender
	Bob
	B
	M
	222-66-6666
	555-555-1053

	Dentist
	Chopper
	Charlie
	C
	M
	222-66-7777
	555-555-1054

	Dermatologist
	Scratch
	Sophie
	S
	F
	222-33-6666
	555-555-1029

	Diet Clerk
	Tracy
	Tally
	T
	F
	
	

	Dietetic Technician, Registered
	Mary
	Menu
	M
	F
	
	

	Dietitian
	Chow
	Connie
	C
	F
	333-55-5555
	555-555-1018

	Electro-physiologist 
	Electrode
	Ed
	E
	M
	333-77-7777
	555-555-1020

	emergency medicine specialist
	Emergency
	Eric
	E
	M
	222-33-7777
	555-555-1030

	Endocrinologist
	Hormone
	Horace
	H
	M
	222-33-8888
	555-555-1031

	family practitioner
	Family
	Fay
	F
	F
	222-33-9999
	555-555-1032

	foodservice worker
	Thomas
	Trayline
	T
	M
	
	

	Formula room technician
	Francis
	Formula
	F
	F
	
	

	Gastroenterologist
	Tum
	Tony
	T
	M
	222-44-2222
	555-555-1033

	Geriatrician
	Sage
	Stanley 
	S
	M
	222-44-3333
	555-555-1034

	healthcare provider
	Seven
	Henry
	L
	M
	333-33-3333
	555-555-1002

	Hematologist
	Bleeder
	Boris
	B
	M
	222-44-3344
	555-555-1035

	infectious disease specialist
	Pasteur
	Paula
	P
	F
	222-44-5555
	555-555-1036

	Informal Career
	Comrade
	Connor
	C
	M
	333-77-7777
	555-555-1020

	Intern
	Intern
	Irving 
	I
	M
	888-22-2222
	555-555-1022

	Internist
	Osler
	Otto
	O
	M
	222-44-6666
	555-555-1037

	IT System Administrator
	Admin
	I.
	T.
	M
	333-33-3333
	555-555-1002

	lab technician
	Beaker
	Bill
	B
	M
	333-44-4444
	555-555-1017

	Laboratory Specimen Processor
	Spinner
	Sam
	S
	M
	333-45-4545
	555-555-1020

	Neonatologist
	Beatrice
	Bourne
	B
	F
	
	

	Nephrologist
	Renal
	Rory
	R
	M
	222-44-7777
	555-555-1038

	Neurologist
	Brain
	Barry
	B
	M
	222-44-8888
	555-555-1039

	Neurosurgeon
	Cranium
	Carol
	C
	F
	222-44-9999
	555-555-1040

	nursing assistant
	Barton
	Clarence
	C
	M
	222-99-9999
	555-555-1015

	OB/GYN
	Fem
	Flora
	F
	F
	222-55-2222
	555-555-1041

	occupational therapist
	Player
	Pamela
	P
	F
	222-77-6666
	555-555-1059

	Oncologist
	Tumor
	Trudy
	T
	F
	222-55-3333
	555-555-1042

	Ophthalmologist
	Vision
	Victor
	V
	M
	222-55-4444
	555-555-1043

	Optometrist
	Specs
	Sylvia
	S
	F
	222-66-9999
	555-555-1056

	Orthodontist
	Brace
	Ben
	B
	M
	222-66-8888
	555-555-1055

	orthopedic surgeon
	Carpenter
	Calvin
	C
	M
	222-55-5545
	555-555-1044

	otolaryngologist (ENT)
	Rhino
	Rick
	R
	M
	222-55-6666
	555-555-1045

	Pastoral Care Director
	Sacerdotal
	Senior
	S
	M
	333-77-7777
	555-555-1020

	Pathologist
	Slide
	Stan
	S
	M
	222-44-4444
	555-555-1010

	Pediatrician
	Kidder
	Karen
	K
	F
	222-55-7777
	555-555-1046

	Pharmacist
	Script
	Susan
	S
	F
	333-22-2222
	555-555-1016

	physical therapist
	Stretcher
	Seth
	S
	M
	222-77-8888
	555-555-1060

	Physician
	Hippocrates
	Harold
	H
	M
	444-44-4444
	555-555-1003

	physician assistant
	Helper
	Horace
	H
	M
	222-66-5555
	555-555-1052

	plastic surgeon
	Hollywood 
	Heddie
	H
	F
	222-55-8888
	555-555-1047

	Podiatrist
	Bunion
	Paul
	B
	M
	222-77-2222
	555-555-1057

	primary care physician
	Primary
	Patricia
	P
	F
	555-55-5555
	555-555-1004

	Psychiatrist
	Shrink
	Serena
	S
	F
	222-55-9999
	555-555-1048

	Psychologist
	Listener
	Larry
	L
	M
	222-77-3333
	555-555-1058

	Pulmonologist
	Puffer
	Penny
	P
	F
	222-66-2222
	555-555-1049

	Radiologist
	Curie
	Christine
	C
	F
	222-55-5555
	555-555-1011

	referring physician
	Sender
	Sam
	S
	M
	888-88-8888
	555-555-1007

	registered nurse
	Nightingale
	Nancy 
	N
	F
	222-88-8888
	555-555-1014

	Resident
	Resident
	Rachel
	R
	F
	888-33-3333
	555-555-1023

	Rheumatologist
	Joint
	Jeffrey
	J
	M
	222-66-3333
	555-555-1050

	social worker
	Helper
	Helen
	H
	F
	333-66-6666
	555-555-1019

	Specialist
	Specialize
	Sara
	S
	F
	222-33-3333
	555-555-1009

	Speech Pathologist
	Stan
	Stutter
	S
	M
	
	

	Surgeon
	Cutter
	Carl
	C
	M
	222-77-7777
	555-555-1013

	Transcriptionist
	Enter
	Ellen
	E
	F
	333-77-7777
	555-555-1020

	Urologist
	Plumber
	Peter
	P
	M
	222-66-4444
	555-555-1051


Table 7: Organizational Roles for Storyboards

	Role
	Name
	Phone
	Address
	City
	State
	ZIP Code

	Employer
	Work Is Fun, Inc.
	555-555-3003
	6666 Worker Loop
	Ann Arbor
	MI
	99999

	Health Authority
	Health Authority West
	
	
	
	
	

	healthcare insurer #1
	HC Payor, Inc.
	555-555-3002
	5555 Insurers Circle
	Ann Arbor
	MI
	99999

	healthcare insurer #2
	Uare Insured, Inc.
	555-555-3015
	8888 Insurers Circle
	Ann Arbor
	MI
	99999

	healthcare provider organization
	Level Seven Healthcare, Inc.
	555-555-3001
	4444 Healthcare Drive
	Ann Arbor
	MI
	99999

	terminology provider
	Titan Terminology
	555-555-3099
	22 Wordy Way
	Ann Arbor
	MI
	99999


Table 8: Facilities for Storyboards

	Role
	Name
	Phone
	Address
	City
	State
	ZIP Code

	chiropractic clinic
	Bender Clinic
	555-555-4009
	1040 Village Avenue
	Ann Arbor
	MI
	99999

	emergency room
	GHH ER
	555-555-3008 (ext 246)
	
	
	
	

	healthcare provider
	Community Health and Hospitals
	555-555-5000
	1000 Enterprise Blvd
	Ann Arbor
	MI
	99999

	home health care clinic
	Home Health Care Clinic
	555-555-4008
	1030 Village Avenue
	Ann Arbor
	MI
	99999

	Hospital
	Good Health Hospital
	555-555-3004
	1000 Hospital Lane
	Ann Arbor
	MI
	99999

	hospital room
	GHH Room 234
	555-555-3007 (ext 789)
	
	
	
	

	hospital unit (e.g., BMT)
	GHH Inpatient Unit
	555-555-3005 (ext 123)
	
	
	
	

	hospital ward
	GHH Patient Ward
	555-555-3006 (ext 456)
	
	
	
	

	laboratory, commercial
	Reliable Labs, Inc.
	555-555-4003
	3434 Industrial Loop
	Ann Arbor
	MI
	99999

	laboratory, in-house
	GHH Lab
	555-555-3011 (ext 987)
	
	
	
	

	nursing or custodial care facility
	Green Acres Retirement Home
	555-555-4004
	4444 Nursing home Drive
	Ann Arbor
	MI
	99999

	operating room
	GHH OR
	555-555-3009 (ext 321)
	
	
	
	

	optician clinic
	See Straight Opticians
	555-555-4010
	1050 Village Avenue
	Ann Arbor
	MI
	99999

	outpatient clinic
	GHH Outpatient Clinic
	555-555-3013 (ext 999)
	
	
	
	

	pharmacy dept.
	GHH Pharmacy
	555-555-3012 (ext 642)
	
	
	
	

	pharmacy, retail
	Good Neighbor Pharmacy
	555-555-4002
	2222 Village Avenue
	Ann Arbor
	MI
	99999

	physical therapy clinic
	Early Recovery Clinic
	555-555-4006
	1010 Village Avenue
	Ann Arbor
	MI
	99999

	radiology dept.
	GHH Radiology
	555-555-3010 (ext 654)
	
	
	
	

	residential treatment facility
	Home Away From Home
	555-555-4005
	5555 Residential Lane
	Ann Arbor
	MI
	99999

	satellite clinic
	Lone Tree Island Satellite Clinic
	555-555-5001
	1001 Lone Tree Rd
	Ann Arbor
	MI
	99999

	satellite clinic
	Stone Mountain Satellite Clinic
	555-555-5002
	1000 Mountain Way
	Ann Arbor
	MI
	99999

	satellite clinic
	Three Rivers Satellite Clinic
	555-555-5003
	1000 River Drive
	Ann Arbor
	MI
	99999

	satellite clinic
	Bayview Satellite Clinic
	555-555-5004
	1000 Lakeside Drive
	Ann Arbor
	MI
	99999

	urgent care center
	Community Urgent Care
	555-555-4001
	1001 Village Avenue
	Ann Arbor
	MI
	99999
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