

Yellow Highlights = Elements that map to Physical Exam Model
Green Highlights = Elements that need to be added to the Physical Exam Model
[bookmark: _Toc250809866][bookmark: _Toc255387013]Diabetes Data Strategy Use Case
Draft – Updated October 1, 2010

Overview
The data elements selected by the Diabetes Data Strategy (Diabe-DS) prototype project team are not comprehensive and do not cover all aspects of type 1 diabetes (T1D) care. Data elements included in the Diabe-DS data set are those that are needed for both patient care and secondary uses. Therefore the Diabe-DS data elements represent an important, but not complete, set of data elements for T1D. The researcher use case identifies key activities, represented in the ‘mini-use cases’, and the illustration of expected common data elements required for both primary clinical data collection and secondary (e.g., research, quality, population health) use cases.

· The Use case is made up of several ‘mini’ use cases which describe key components of care.
· The model is centered on the diagnosis and care of an adolescent with T1D.
· The project does not consider transitions of the individual between primary care provider or hospital events.
· The setting addresses only care in an outpatient clinic.

The ‘mini’ use cases include:
· Screening Visit with the Primary Care Provider (Pediatrician)
· Initial Visit with Diabetes Specialist (Pediatric Endocrinologist)
· Ordering of Laboratory Tests and Receiving Results
· Ordering and Dispensing of Pharmaceuticals
· Patient Education: Foot care
· Medication Administration and Result Monitoring
· Specialist Visit (Follow-up)  
· Follow-up Laboratory Orders and Results	Comment by rachel: Hmmm….  Wondering if follow-up is necessary or if lab orders/ results is sufficieint  (to refer back to… I will read on and see..

I am guessing that the Lab order-results stuff is largely re-usable. If we want to separate them out based upon what decision/activitiy they are intendede for, I would consider a Lab results to make/confirm initial diagnosis, 
· Clinical Research Use Case – Patient Screening
· Quality Measurement and Reporting Use Case

As the use cases are developed and data requirements are modeled, it is expected that the use case content may evolve.   

Screening Visit with Primary Care Provider (Pediatrician)	Comment by Crystal Kallem: Does the primary care provider conduct a physical exam before referring the patient to a specialist?
Mother takes her 16 year old daughter, Sweet Sally Teenager, to the family pediatrician after the daughter has experienced rapid weight loss. She has also noticed that her daughter seems to tire easily and is more irritable than usual.    

At the pediatrician’s office, a history and physical exam is conducted. The history reveals the presence of symptoms of polydipsia and polyuria.  A non-fasting glucose is 187.  Urine shows ketones and protein.  The pediatrician refers Sally Teenager to an endocrinologist.  The pediatric record, including the family history, Sally’s history of childhood illnesses/viruses, problem list, physical exam findings, diagnosis list, medication and allergy lists, narrative records and lab results, are forwarded to the Outpatient Endocrinology office.   

Initial Visit with Diabetes Specialist (Pediatric Endocrinologist)
The referral office contacts Sally’s mother to set up an appointment. The requisite paperwork is sent to the home to be filled out prior to coming to the clinic. Lab work will be drawn at the clinic prior to seeing the endocrinologist.  Sally is instructed to drink only water for 12 hours prior to the having the blood work drawn.

Upon arriving, Sally Teenager’s registration information, which was completed at home by her mother and includes the administrative information, is reviewed for accuracy.  The office takes a picture of Sally and confirms the registration information.

Baseline measurements and assessments that are documented include:
· Height (in inches and converted to centimeters)
· Weight (in pounds and converted to kilograms)
· Body Surface Area?
· Body Mass Index?
· Dental exam (#149)?
· Eye exam (#143, 905, 167)?
· Eye exam finding?
· Lipohypertrophy (#8)?
· Lipoatrophy
· Age at menarche or date (month and year)
· Tanner staging
· Post-pubertal status (indicator)
· Foot exam?
· Distal Symmetric Polyneuropathy Screening Date (#168)?
· Vital signs, including temperature, blood pressure, pulse rate, respiratory rate and oxygen saturation.
· Medications currently used including prescription and non prescription drugs.  For each medication, the current dose, frequency and most recent usage is recorded.  The duration of taking the medication, as well as the reasons for the medication are recorded.  
· There is no use of steroids or other immunosuppressive agents
· Family history is reviewed and documented.  There is no history of diabetes in the family.  

Initial Interview:
During the first appointment interview, Sally and her mother are asked to describe her symptoms.  She says she eats all the time.  ‘I can eat all the candy bars I want and I never gain weight.’  She says she is ‘always drinking water, juice, anything-- I am always thirsty.’  She also relates she has to go to the bathroom frequently--- ‘like every hour’. And further she feels that she needs to have a nap every afternoon. She says her clothes are loose and while she is not certain of how much weight she has lost, she thinks that she needs new clothes that will fit her better. She denies vomiting, self induced or otherwise.  She also denies having had diarrhea.

Ordering of Laboratory Tests and Receiving Results (to support initial diagnosis of T1D)
The following laboratory tests are requested by the endocrinologist. The order for blood work is passed to the clinic laboratory:
· Fasting Glucose
· Electrolytes
· CBC
· ICA/IAA/GADA
· OGTT/PGT
· HbA1C

Sally provides a clean catch urine which is evaluated for urine ketones, protein and WBC’s. The results are captured in her (specialist) clinic health record.  






Ordering and Dispensing of Pharmaceuticals
The endocrinologist determines that a combination of insulins will be best for Sally.  Prior to ordering, the office manager verifies Sally’s eligibility with her health insurance company and confirms that the office is ‘in-network‘ for Sally’s benefit plans.  She also validates participation in the medical and pharmacy benefits available for Sally’s care.  

The endocrinologist orders the following pharmaceuticals and supplies using e-prescribing:
· NPH Insulin: 10 units in the morning before breakfast
· Regular Insulin: 5 units in the morning before breakfast
· Regular Insulin (additional based on blood sugars before meals and at bedtime) on a sliding scale.  For blood sugars above 200 give:		
· Additional 2 units if between 200 and 224
· Additional 4 units if between 225 and 249
· Additional 6 units if between 250 and 274
· Additional 8 units if between 275 and 300
· If above 300, contact the endocrinologist’s office or the Advice Nurse.
· Blood Glucose Test strips (one month supply) 
· One Touch Monitor
· Alcohol pledgets
· Insulin syringes/needles 
· Sharp’s disposal bin

The orders are written as Dispense As Written (DAW) and sent to the pharmacy that is part of the approved network and local to where Sally and her mother live.  

Patient Education: Foot care
Sally is also scheduled with the office nurse diabetes coordinator, enrolled in the New Diabetic Education program. The Diabetes Educator has a 30 minute slot available so Sally and her mother decide to take advantage of that time. During that time, the coordinator focuses on diet, exercise, and foot care.  

The foot exam assessment is done visually and reviews the following:	Comment by rachel: I would think that the foot exam would be conducted by the physician in the previous visit. Would it also be done by a nurse/diabetes coordinator in this education activity context?

Also, we chose not to collect all of this detailed data, but both QM and research probably want the dta element “Foot exam conducted”.  This could be an opportunity to tie in another one of our CDEs

a. The skin of both feet is checked for:
· Calluses
· Redness
· Warmth
· Maceration
· Preulcerative lesions
· Fissures
· Swelling
· Dryness
The nurse diabetes coordinator notes only dryness around the heels of both feet. 
b. The feet are checked for deformities. The coordinator notes the right foot has the 	beginning of a bunion which is slightly reddened.  Sally indicates this is not tender to palpation.
c. Pedal pulses are assessed and documented. The posterior tibial and dorsalis pedis pulses are checked bilaterally. They are given a rating of 2 on a 0-4 scale.  
d. Sensory Exam: The sensory exam is done using a 10-gram Semmes Weinstein nylon monofilament.  The test is done using 5 sites per foot.  No decrease in sensitivity is noted.
e. Footwear Assessment: Sally is wearing flip-flops.  She is instructed in wearing protective footwear including socks to which Sally responds “That’s a drag.”
			
The nurse diabetes coordinator also provides Sally and her mother with pamphlets on nutrition, the food pyramid, and an outline for a 2000 calorie ADA diet. Balanced meals as well as snacks are discussed.

In the last few minutes, Sally is asked to describe her general activity level. Her mother estimates 	that she walks 2 miles a day. She currently is in Physical Education—a required high school class—and they are doing cross county running. This is 5 days a week and the time per period is 30 minutes of actually running with stretching before and after.  Sally hates it.  

Medication Administration and Result Monitoring
The following medicaitons have been order by the endocrinologist electronically:

	Trade Name 
[medication name (ID#)
	RxNorm Code
[medication code (ID#)]
	Appl No

	Strength
[dose amount (8.08)]
	Firm Name


	INSULIN ILETIN NPH INJECTION
	217707
	017936
	100UNT/ML
	PHYSICIANS TOTAL CARE INC

	INSULIN NOVOLOG FOR INJECTION
	575679
	020986
	100UNT/ML
	PHYSICIANS TOTAL CARE INC



Sally and her mother go to the pharmacy to pick up the medications.  The pharmacist explains the sliding scale concept, the importance of checking blood glucose before meals and the importance of giving insulin, as required, before meals and at bedtime.

The pharmacist demonstrates the technique for checking blood sugar.  Sally does a return demonstration showing the process of setting up the monitor in preparation for the test, cleansing the skin with alcohol pledgets, using sterile technique to lance her fingertip, applying a drop of blood on the glucose monitoring stick, placing it into the monitoring device and reading the blood glucose result.

The pharmacist then demonstrates the technique for drawing up insulin, including mixing insulins, how to get bubbles out of the syringe and finally the injection itself. She is instructed on site rotation.

Sally records the following information in her recording chart during the instruction:
· Date [administration datetime (ID#)]
· Time [administration datetime (ID#)]
· Blood sugar level
· Types of Insulin administered (if insulin was required) [insulin type (906); medication name(ID#); medication code (ID#); medication code system (ID#)]
· The number of units for each type of insulin she administered [administration dose amount (ID#)]
· Site of the insulin injection [administration body site (ID#)]
· How she is feeling physically and emotionally
· Any illness e.g. a cold, flu, 

Sally is instructed to follow the same process, recording the administration at the following times:
· 0700 (before breakfast)
· 1200 (before lunch)
· 1700  (before dinner)
· 2100  (at bedtime)
	
The importance of regular testing and regular intervals of testing are stressed.  Both Sally and her mother agree that they understand this importance.  

Sally is also instructed to test her blood sugar prior to any sports activity or physical exertion which is not part of her normal pattern of exercise. In addition, she is asked to check her sugars whenever she feels lightheaded, diaphoretic, experiences frequent urination, has an unquenchable desire to drink fluids or does not feel well in general. Whenever she checks her blood sugar, she is to record the facts associated with checking the sugar. This will become a diary that will be shared with her endocrinologist when she visits him again in 2 weeks.

Specialist Visit number 2 [under development]
Sally is scheduled to see the endocrinologist 14 days from her first appointment.  In preparation for the appointment, the office requests that Sally have labs drawn on the day before the visit.  

The following blood work is drawn:
· Fasting Glucose
· Electrolytes
· CBC
· ICA/IAA/GADA
· OGTT/PGT
· HbA1C

The endocrinologist also requests that Sally scan in a copy of her insulin, exercise, and diet diary for review prior to the appointment.  

On arrival to the office for the second visit, the following information is gathered:
· Weight (kilograms)
· Vital signs, including temperature, blood pressure, pulse rate, respiratory rate and oxygen saturation.

The following Laboratory tests are ordered. Results are reviewed. (at that visit?)   

The following is noted:
· Sally has gained 5 pounds and she is very unhappy about that.
· Her fasting glucose is 139 milligrams per deciliter
· Her HbA1c is 8.6%  
· Other than at 0700, she has been erratic in checking her blood glucose. The range has been 	   between 75 and 225 milligrams per deciliter and predominantly in the high 140-150 range.
· She describes herself as being very tired. 
· Her mother says she is very crabby and emotionally ‘all over the board’.  
		   			
Clinical Research Use Case 1 – Patient Screening 
Objective: To utilize EHR data to identify possible patients for a given trial.

A researcher affiliated with the outpatient specialty clinic has been recruited by colleagues at a national conference to participate in a research study by identifying and enrolling patients. To do so, this researcher needs to give an estimate of the number of patients he might recruit for the trial, and wants to use EHR data to provide a listing of patients that are potentially eligible for the study. This same estimate of the approximate number of patients that might be screened and enrolled in the study would be important to include in the local IRB application for the study. This particular study uses the following eligibility criteria:

Inclusion Criteria:
Potential participants must meet the following inclusion criteria:
· Be within 3-months of diagnosis of type 1 diabetes based on American Diabetes Association (ADA) criteria.
· Be between the ages of 8 and 45 years old.
· Must have stimulated C-peptide levels > 0.2 pmol/ml (measured during an MMTT administered no more than one month prior to the date of randomization).
· Must have either, detectable anti-GAD, anti-ICA512/IA-2, insulin autoantibodies (unless received insulin therapy for 7 days or more), or islet cell autoantibodies. 

Note: For screening purposes, it is not necessary to match on every criteria. The screening function is to prevent the researcher from meeting with every T1D patient.

The researcher has a query interface to the clinic EHR and can query for patients with the four inclusion criteria. From this list the researcher can review records or meet with t	Comment by Crystal Kallem: Need Rachel to finish this thought…

Quality Measurement and Reporting Use Case (preferred future state)
Quality measure information is collected at the point of care using an electronic health record system, assembled, and transmitted via secure data exchange for internal quality improvement, pay-for-reporting, pay-for-performance, or public reporting purposes.

Providers may use an EHR that assembles and submits patient level or aggregate level quality measurement data or rely upon a third party to aggregate the data on behalf of the organization, such as a health information exchange (HIE) or a quality report processing entity.

After the patient care encounter, the provider uses an EHR to assemble data in accordance with eMeasure specifications. The following patient level data elements are assembled to support  quality analysis and reporting activities.
· Birth date (QM #1, 2)
· Encounter date (QM #1, 2)
· Encounter acute inpatient (QM #1, 2)
· Encounter ED (QM #1, 2)
· Encounter non-acute inpatient (QM #1,2)
· Encounter outpatient (QM #1, 2)
· Encounter outpatient – opthamological services (QM #1, 2)
· Active diagnosis diabetes (QM #1, 2)
· Active diagnosis gestational diabetes (QM #1, 2 exclusion)
· Active diagnosis steroid induced diabetes (QM #1, 2 exclusion)
· Active diagnosis polycystic ovaries (QM #1, 2 exclusion)
· Active alph-glucosidase inhibitor medication (QM #1, 2)
· Active amylin analog medication (QM #1, 2)
· Active antidiabetic medication (QM #1, 2)
· Active insulin medication (QM #1, 2)
· Active antidiabetic-combination medication (QM #1, 2)
· Active biguanide medication (QM #1, 2)
· Active meglitinide medication (QM #1, 2)
· Active sulfonylurea medication (QM #1, 2)
· Active thiazolidinedione medication (QM #1, 2)
· Other active medication indicative of diabetes (QM #1, 2)
· Dispensed alph-glucosidase inhibitor medication (QM #1, 2)
· Dispensed amylin analog medication (QM #1, 2)
· Dispensed antidiabetic medication (QM #1, 2)
· Dispensed insulin medication (QM #1, 2)
· Dispensed antidiabetic-combination medication (QM #1, 2)
· Dispensed biguanide medication (QM #1, 2)
· Dispensed meglitinide medication (QM #1, 2)
· Dispensed sulfonylurea medication (QM #1, 2)
· Dispensed thiazolidinedione medication (QM #1, 2)
· Other dispensed medication indicative of diabetes (QM #1, 2)
· Ordered alph-glucosidase inhibitor medication (QM #1, 2)
· Ordered amylin analog medication (QM #1, 2)
· Ordered antidiabetic medication (QM #1, 2)
· Ordered insulin medication (QM #1, 2)
· Ordered antidiabetic-combination medication (QM #1, 2)
· Ordered biguanide medication (QM #1, 2)
· Ordered meglitinide medication (QM #1, 2)
· Ordered sulfonylurea medication (QM #1, 2)
· Ordered thiazolidinedione medication (QM #1, 2)
· Other ordered medication indicative of diabetes (QM #1, 2)
· HbA1c test performed (QM #1)
· HbA1c test result (QM #1,)
· Foot exam performed (QM #2)

	Measure Title
	Numerator
	Denominator
	Exclusions

	QM #1:
Diabetes Care HbA1c control (<8.0%) (NQF0575)

The percentage of patients 18 - 75 years of age with diabetes (type 1 and type 2) who had HbA1c control (<8.0%)


(meaningful use measure)
	Number of patients whose most recent automated HbA1c level is <8.0%. The member is not numerator compliant if the automated result for the most recent HbA1c test is = 8.0% or is missing a result, or if an HbA1c test was not done during the measurement year.
	Number of patients 18 - 75 years of age  identified as having diabetes during the measurement year or the year prior to the measurement year. Includes patients with an active diagnosis of diabetes and/or indication that a diabetic medication is active, ordered or dispensed.
	Exclusions: 
- Patients with a diagnosis of polycystic ovaries who did not have any face-to-face encounters with a diagnosis of diabetes, in any setting, during the measurement year or the year prior to the measurement year. Diagnosis can occur at any time in the member’s history, but must have occurred by December 31 of the measurement year.
- Patients with gestational or steroid-induced diabetes who did not have any face-to-face encounters with a diagnosis of diabetes, in any setting, during the measurement year or the year prior to the measurement year. Diagnosis can occur during the measurement year or the year prior to the measurement year, but must have occurred by December 31 of the measurement year.

	QM #2:
Diabetic Foot Exam (NQF056)

The percentage of patients 18 - 75 years of age with diabetes (type 1 and type 2) who had a foot exam (visual inspection, sensory exam with monofilament, or pulse exam).

(meaningful use measure)
	Number of patients with a foot exam procedure performed.
	Number of patients 18-75 years of age identified as having diabetes during the measurement year or the year prior to the measurement year. Includes patients with an active diagnosis of diabetes and/or indication that a diabetic medication is active, ordered or dispensed.
	Exclusions: 
- Patients with a diagnosis of polycystic ovaries who did not have any face-to-face encounters with a diagnosis of diabetes, in any setting, during the measurement year or the year prior to the measurement year. Diagnosis can occur at any time in the member’s history, but must have occurred by December 31 of the measurement year.
- Patients with gestational or steroid-induced diabetes who did not have any face-to-face encounters with a diagnosis of diabetes, in any setting, during the measurement year or the year prior to the measurement year. Diagnosis can occur during the measurement year or the year prior to the measurement year, but must have occurred by December 31 of the measurement year.
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