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All Our Patients Need to Know About Intensified Diabetes Management They Learned in Fourth Grade

Research from the last decade has clearly demonstrated the importance of tight blood glucose control in preventing microvascular complications of both Type 1 and Type 2 diabetes (1,2).  The ADA Clinical Practice Recommendations translate this level of control to mean an HbA1c value <7%.  In the Diabetes Control and Complications Trial (1), this goal was accomplished with intensive insulin management of patients.  In the clinic environment, intensive insulin management is often a challenge.  Time and again we meet people with suboptimal math skills and hectic lives, who feel overwhelmed with the reality of day-to-day diabetes management.  A frequent patient complaint is that portion control is too complicated and time consuming.  Some patients know how to count carbohydrates (CHO) but do not take the time to do it.  Yet others never became adequately skilled at CHO counting because they never implement their plan once they leave the educator’s office.  Initially, many patients follow their meal plans closely, measuring food and counting CHO, but soon they cease estimating.  Our challenge as diabetes educators is to help patients make carbohydrate counting and intensive insulin management a workable reality.  We must do so by scheduling follow-up and by providing instructions tailored to the cognitive skill level of each individual.

Since intensive insulin management involves both portion control and adjustable insulin dosing, it is important to take the time to assess a patient’s math skills.  Mathematical errors in insulin dosing may be more common than we realize.  We need to consider whether we teach insulin dosing in a way that requires fairly complex mathematical calculations.  Patients may appear to understand insulin dosing while they are in the office with the educator.  But when they get home, some become discouraged and end up taking a set dose of insulin regardless of carbohydrate load or blood glucose level.  Others struggle with discouragement and burnout.  Traditional methods are likely to yield tighter control if followed religiously, but in our experience, few are able to maintain this attention to detail in the long run.  Not only is it possible to simplify portion control and insulin dosing, but simplified intensive management can yield excellent results with much less stress.

SIMPLIFYING PORTION CONTROL

Many patients, whether on intensive insulin therapy or diet and exercise alone, can obtain improved glycemic control using several different portion control methods.

Step 1.  Identify High Carbohydrate Foods

Teaching tools that can help patients identify and categorize carbohydrate based foods are the Food Guide Pyramid, especially The First Step in diabetes Meal Planning (4); The Idaho Plate Method (5-7); or a one-page list of carbohydrate-containing foods.  These tools enable patients to quickly and visually identify the food groups that contain CHO.  

Step 2.  Generalize Portion sizes

While it is true that exact gram calculations of CHO matched to the right dose of insulin yield tighter glycemic control, some patients make greater progress toward tight control if the information is streamlined.  One challenge of using the exchange lists is the variety of portion sizes of foods, even within the same group (eg, ½ c. pasta, 1/3 c. rice, 1/4 c. grape juice, and ¾ c. cereal).  The following simplifications have been helpful.  These servings all provide about 15 grams CHO and can be used interchangeably.  

· One piece (eg, one slice bread, or one small apple)

· One half (eg, Hamburger buns, English muffins, large banana, or grapefruit)

· One half-cup or one quarter plate (mashed potatoes, juice, or cut up fresh fruit)

· One cup of milk

Step 3.  Use a Visual Comparison
Useful tools for estimating portion sizes are the dinner plate and the hands.  Since they are readily available at meal times anyway, their use is not cumbersome.  The patient learns to use hand and plate servings especially well if there is an opportunity during the training session to try estimating actual foods.  Food models also work well (8).

Using a Plate (The Idaho Plate Method)

A group of registered dietitians in Idaho have adapted a Swedish meal planning approach known as the plate model (9,10) to fit American nutrition recommendations for people with diabetes (3).  The Idaho Plate Method Meal Planning Guide (7), available in both English and Spanish (with English translation) versions, illustrates the Idaho Plate Method approach to meal planning and provides sample meals using graphics and 4-color photos.  The Spanish version contains photos of Mexican meals.  This meal planning method helps the patient increase antioxidant nutrients and fiber, lower their intake of fat, and keep a more consistent level of carbohydrate at each meal (Figure 1).  Patients who are unable or unwilling to measure food and count fat or CHO grams have benefited greatly from this simple approach.  It is easy to use because the dinner plate actually becomes the measuring instrument.  By using the same amount of CHO each meal, insulin dosing is also simplified.  Patients can use the same amount of insulin each meal and the only math calculation required is for an additional correction dose for high blood glucose.  While the nutrition guide is especially useful for patients who are not ready to dose insulin for varied CHO intake, it can be used as a survival skills tool even before the patient sees the dietitian, and as a springboard to more advanced learning.

The Idaho Plate Method can also be useful for estimating varying amounts of CHO on the plate.  Patients can use their utensils to shape soft, CHO-rich foods such as noodles into a ½-inch deep layer that covers one quarter to four quarters of a nine-inch plate.  Each quarter of the plate provides about 15 grams CHO.  This technique is used to estimate portions (Figure 2).  

Using the hand
Another convenient way to estimate servings is by using the hand.  One such approach, “Hand –Jive” has been described in the literature (11); we have been using a similar approach.  Because hands come in many different sizes, it is useful to individualize the reference points on each person’s hand, especially if the patient is matching short-acting insulin to a given amount of CHO.  Ask every patient to determine a ½ cup and a 1cup serving size on their own hand by using water displacement (Figure 3).  Comparing the hand to food models (8) can also work.  Part of a flat hand (usually the fingers or the palm) can be used to estimate a ½ cup serving size of rice, mashed potatoes, noodles or fruit.  The entire flat hand can be used to estimate a 1-cup serving of the same foods.  The fist lends itself as a gauge for baked potatoes, whole fruit, and large dinner rolls.  Many (but not all) women have fists that display about 1 cup of water.  Therefore a baked potato the size of a woman’s fist might contain about 30 grams CHO (Figure 4).

SIMPLIFYING INSULIN CALCULATIONS

A flexible CHO intake can be allowed by reducing the necessary insulin calculations to about a 4th grade level of math proficiency.  Many patients who would normally required to eat a consistent amount of CHO at each meal can have flexibility in their CHO intake by using the following approaches.  

Educator Tasks

The following approach can be used by educators to simplify insulin calculations for patients:

1. Obtain a diet history from the patient and determine the average number of 15 g CHO servings per meal.

2. Add servings per meal to get total daily servings.  Obtain an average over a few days, if possible.  Multiply the average by 15 to get the total daily grams of CHO.

3. Divide the total grams of CHO by the total amount of short-acting insulin (usually 50-60% of total daily insulin).  This gives you the grams of CHO covered by one unit of short-acting insulin, or an insulin-to-CHO ratio.  Rounding the insulin-to-CHO ratio to 1:3, 1:5, 1:7, 1:10, 1:15, or 1:20 makes it possible to use CHO servings as opposed to grams of CHO.

4. Teach the patient how to determine units of insulin based on 15 gram CHO servings rather than on grams of CHO.  Use the table, if desired, as a guide for dosing insulin for variable CHO intake.

Simplified Method Patient Tasks

Traditional teaching of calculating an insulin-to-CHO ratio involves adding CHO grams in double digits, dividing the total by an insulin-to-CHO ratio, and adding a correction dose for high blood glucose, if needed.  Many individuals who have difficulty with multiplication and division do much better using the following approach:  

1. Estimate the number of hand and/or plate servings in the meal.

2. Determine insulin dose according to the visualization method selected.  For example the patient who needs a 1:7 or a 1:8 ratio of lispro insulin takes 2 units for each hand or plate serving Of CHO.  Assess whether the patient is capable of counting by 2s.  

3. For 4 servings of CHO, the patient could raise a finger for each serving or point to each food on the plate while counting, “2,4,6,8 units”, to estimate the insulin lispro dose.  A supplemental dose can be added for high blood glucose if needed.  

Wallet Cards

Many patients benefit from using a 3”X5” index card on which their doses of short-acting insulin have been written.  These cards can be kept in the wallet and at home.  For varying CHO intake, the following information should be written on the card:

1. Various CHO servings for foods without labels

2. Gram levels of CHO for foods with labels (this eliminates the insulin calculations for food)

3. Units of short-acting insulin to be added for different levels of hyperglycemia (Figure 5)

4. A simple formula for making calculations for each meal: short-acting insulin for CHO + short-acting insulin dose to reduce high blood glucose= total meal dose

Insulin doses to cover uniform CHO intake at meals and corrections for high blood sugar can be precalculated by the educator and written on the index card whaen the blood glucose level is the only variable.  This method eliminates all insulin dosing calculations by the patient (Figure 5).  The Idaho Plate Method may be used as a tool for constant CHO level if the patient is unable to count servings.

SUMMARY

It may be feasible for some patients, using simplified meal planning approaches and short-acting insulin regimens to use an insulin pump instead of 2 daily injections of 70/30 insulin.  Although the insulin pump is not the best choice for everyone, the methods discussed in this article open the door for some individuals whose main stumbling blocks are calculating insulin dosing and grams of CHO.  

In our practice, we have seen repeatedly that simplified approaches for counting CHO and for calculating insulin dosing can work successfully even with intensive insulin management.  It is our challenge as diabetes health professionals to continually search for creative ways to help our patients simplify their daily diabetes management tasks.  In many cases, the patient is likely to commit to healthful changes when the meal plan is simpler and more visual.  It is often impossible, however, to make patients proficient in CHO counting in the same visit.  Referral to a registered dietitian who specializes in diabetes allows a tailored plan to be negotiated with each individual, based on health parameters, treatment goals, lifestyle, and cognitive skills.

To order a copy of the Idaho Plate Method Meal Planning Guide, write to Idaho DCE Plate Method, LLC, PO Box 441, Rexburg, ID 83440-0441.  The guide includes a visual explanation of the plate method using foods on a plate, 12 photos of sample meals made with common foods, and basic guidelines for improving glycemic control.
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A 9” Plate as a Tool for Estimating CHO





1/4 plate, 1/2” deep=1/2c.=15 g CHO

















1/2 plate, 1/2 “ deep=1c.  =30 g CHO

















3/4 plate, 1/2 “ deep =1 1/2c.= 45g CHO














1 plate, 1/2 inch deep =2c.=60 g CHO





A 9” Plate as a Tool for Estimating CHO





Step 1:  Dip hand into 2-cup or quart-size measuring cup filled with water.





Step 2:  Keep lowering your hand until 


you raise the water by: 


1/3 c. (rice, beans, 15 g CHO, 10 g CHO other foods)


1/2 c. (15g CHO)


2/3 c. (20 g CHO)


1 c.  (30 g CHO)





 Step 3:  Make a pen mark on your hand at each level.





1 cup women
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1 cup women





½ cup men





½ cup women








