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4.0 Product Testing 

The MCIR program has established methods for testing new features prior to 

dissemination.  Section 4.1 describes the routine testing processes.  The defects 

identified through this process are in Section 4.2.  Because the MCIR BMI Growth 

Module involved new collaborations and processes, additional testing of the tool in 

clinics was recommended.  Those activities are described in Section 4.3. 

4.1 Routine Testing 

To ensure that the MCIR BMI system met the functional specifications, routine 

testing procedures were undertaken as a collaboration among Altarum staff, MDCH 

Cardiovascular Health, Nutrition & Physical Activity Section staff, Immunization 

Division staff, and the MDCH MCIR development team.  Information about the 

testers, testing objectives, and a summary of the testing experience is presented 

below. Testing was coordinated through onsite meetings and reviews, regular 

teleconference meetings, and email.   

The desired outcome of routine testing was identification of ―defects‖—situations 

where the tool did not behave as expected or as outlined in the functional 

specifications. Testers also suggested enhancements for consideration by the BMI 

Work Group.  The Test Scenarios document was used along with user-created 

scenarios to test the tool’s functioning. 
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Exhibit 4-1:  MCIR BMI Testing Scenarios 

The scenarios guide you through both basic and age-based functionality in MCIR BMI.  At the start of 

each scenario, you will need to select an existing patient or create a new patient within the specified age 

range.  The age range determines what functionality is available in the tool. 

1. Measurements for children under 1 year of age 

a. Select an existing child less than 1 year of age from the roster or add a new child under 1. 

b. Add a new measurement and confirm that you can enter English weight data in pounds 

(lbs) and ounces (ozs). 

 Ounces are limited to values between 0 and 15.   

c. Confirm that you can save a measurement without entering data for head circumference, 

which is an optional field. 

d. Add a new measurement and confirm that all metric measurements are allowed. 

e. Select a BMI/Growth Chart, click Get Chart, and confirm that the correct graph is 

generated and displays any newly entered data. 

f. Confirm that no BMI value or percentile is generated. 

g. Ensure that data range limits (listed in MCIR BMI Functional Specification) are allowed.  

Ensure that data meets entry requirements, such as decimals, for American Standard and 

metric measurements. 

h. Ensure that growth charts include data stipulated in the MCIR BMI Functional 

Specification.  Ensure that these items may be printed with the data intact. 

 

2. Measurement for children 1–2 years of age 

a. Select an existing child between 1 and 2 years of age from the roster or add a new child 

between 1 and 2. 

b. Add a new measurement of normal length and weight for the child’s age, click Submit, 

and confirm that the values display correctly with length percentile and weight percentile 

also shown. 

c. Add in a length that is extremely low/high and confirm that you generate the length alert. 

 Length limited to Metric values between 5.0 cm and 122.0 cm and English 

values between 2.0 inches and 48 inches. 

d. Add in a weight that is extremely low/high and confirm that you generate the weight 

alert.  

 Weight limited to metric values between 0.0 grams and 453.0 grams and English 

values between 0.0 lbs and 998.0 lbs. 

e. Confirm that you can enter English weight data in pounds (lbs) without ounces (ozs).  

f. Add a head circumference measurement.  

  Head Circumference has no range to generate an alert.  However, a head 

circumference measurement that is 5 s.d. outside of the mean for that gender and 

age will generate an alert. 

g. Confirm all BMI/Growth Charts generate correctly.  Charts include:  length for age, 

infant weight for age, weight for length, and head circumference for age (only if head 

circumference measurement is entered). 

h. Confirm that no BMI value or percentile is generated. 

i. Ensure that data range limits (listed in MCIR BMI Functional Specification) are allowed.  

Ensure that data meets entry requirements, such as decimals, for American Standard and 

metric measurements. 

j. Ensure that growth charts include data stipulated in the MCIR BMI Functional 

Specification.  Ensure that these items may be printed with the data intact. 

 

3. Measurements for children 2–3 years of age 

a. Select an existing child between 2 and 3 years of age from the roster or add a new child 

between 2 and 3.  

b. Add a new measurement of normal weight, height, and length for the child’s age, click 

Submit, and confirm that the values display correctly with weight, height, and length 

percentiles also shown. 
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c. Confirm that BMI value and percentile is generated only if Height and Weight values are 

entered.   

 BMI should not be generated if Length and Weight are entered (without 

Height). 

 Weight treatment guidelines are only available when BMI is calculated 

d. Add two new measurement entries:  one for a date in the past and one for today’s date. 

Confirm that you are able to enter data for both of these dates. 

e. Add in a weight that is extremely low/high and confirm that you generate the weight 

alert. 

 Weight limited to metric values between 0.0 grams and 453.0 grams and English 

values between 0.0 lbs and 998.0 lbs. 

f. Add in a height that is extremely low/high and confirm that you generate the height alert. 

 Height limited to metric values between (10.0 cm and 251.0 cm and English 

values between 4.0 inches and 99.0 inches. 

g. Add in a length that is extremely low/high and confirm that you generate the length alert. 

 Length limited to metric values between 5.0 cm and 122.0 cm and English 

values between 2.0 inches and 48 inches. 

h. Delete an entry for a Date of Service and then add new measurements for the same Date 

of Service.  Confirm that the system lets you enter data. 

i. Add a new measurement for a Date of Service that already exists for this patient.  

Confirm that the system does not let you enter data; you should get an alert that this 

measurement exists. 

j. Confirm all BMI/Growth Charts generate correctly.  Charts include:  BMI for age, stature 

for age, child weight for age, and stature for age. 

k. Ensure that data range limits (listed in MCIR BMI Functional Specification) are allowed.  

Ensure that data meets entry requirements, such as decimals, for American Standard and 

metric measurements. 

l. Ensure that growth charts and clinical decision support sheets include data stipulated in 

the MCIR BMI Functional Specification.  Ensure that these items may be printed with the 

data intact. 

 

4. Measurement for children 3-19 years of age 

a. Select an existing child between 3 and 19 years of age from the roster or add a new child 

between 3 and 19. 

b. Add a new measurement of normal weight and height for the child’s age, click Submit, 

and confirm that the values display correctly with weight percentile, height percentile, 

BMI percentile, and the appropriate BMI percentile category.   

c. Confirm that the weight treatment guidelines can be accessed and that it is correct for the 

child’s age category and BMI percentile category. 

d. Confirm that you can only access the weight treatment guidelines for the most recent 

measurement entry and that the entry is less than 12 months old.  NOTE:  You cannot 

view clinical decision support sheet for entries more than 12 months old. 

e. Try to enter length and weight information for a new measurement when the patient was 

less than 3 years of age.  Confirm that you are still able to enter the length information for 

previous Dates of Service.  

f. Confirm that the OVERDUE heading works for children that have a Date of 

Measurement greater than 12 months.  You should not be able to access the weight 

treatment guidelines for this entry. 

g. Confirm all BMI/Growth Charts generate correctly.  Charts include:  BMI for age, stature 

for age, child weight for age, and stature for age. 

h. Ensure that data range limits (listed in MCIR BMI Functional Specification) are allowed.  

Ensure that data meets entry requirements, such as decimals, for American Standard and 

metric measurements. 

i. Ensure that growth charts and clinical decision support sheets include data stipulated in 

the MCIR BMI Functional Specification.  Ensure that these items may be printed with the 

data intact. 
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5. Measurements for pregnant female patients 12-19 years of age   

a. Select an existing female patient between 12 and 19 years of age from the roster or add a 

new one. 

b. Enter a pregnancy start and end date of 9 months and confirm that it operates correctly by 

adding measurements before, during, and after the pregnancy end date.  Note that the 9 

months must start after the patient’s 12th birthday. 

 Measurements before and after the pregnancy timeframe should display 

normally. 

 Measurements within the pregnancy timeframe do not show any BMI or 

percentile calculations. 

c. Try to enter a pregnancy start date for before the patient’s 12th birthday.  Confirm that 

you are not able to do this. 

 

6. Viewing patients age 20 and above 

a. Select an existing patient 20 years of age or older or add a new patient at least 20 years 

old. 

b. Confirm that you cannot access the patient’s MCIR BMI tab. 
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4.1.1 Routine Internal Testing 

Members:  Members of the MCIR BMI Workgroup tested the tool in non-clinic 

settings.  Testers included Altarum and MDCH staff along with professionals from 

HKHM Coalition member organizations who volunteered to participate in the testing. 

Testing Objective:  Determine whether MCIR BMI features work in accordance 

with the established functional specifications.   

Testing Experience:  Through iterative rounds, ―regression‖ testing was undertaken 

using the testing scenarios shown in Exhibit 4-1 to confirm that all system features 

performed as expected.  Defects identified by testers were recorded into a defect 

tracking database by MDCH staff.  MCIR programming staff corrected the defects or 

deemed them ―acceptable‖ with the provision on an explanation for the unresolved 

issue.  When a defect was corrected, a message in the defect tracking database 

requested that testers confirm that the fix was successful.  Regression testing was 

then repeated, along with an effort to reproduce the specific defect that had been 

noted.  After receiving tester feedback, MDCH staff confirmed and recorded in the 

database that the defect was fixed (closed) or not fixed (open).  This iterative process 

continued until only ―acceptable‖ defects existed in the system.   

4.1.2 Routine Provider Testing 

Members:  Volunteer HKHM providers who use the MCIR in their clinic. 

Testing Objective:  The HKHM testers were tasked with using the system as they 

would in their clinic practice and identifying any defects.  The providers had the 

opportunity to provide input on the design and functionality of the tool, in addition to 

identifying defects.  Altarum staff reported defects to MDCH staff who loaded them 

into the defect tracking database.  When defects were resolved, they were tested by 

the internal testing team to confirm that they had been fixed. 

Testing Experience:  The providers identified some defects that had not been 

identified through internal testing.  Their input was invaluable to the enhancements 

and utility of the tool.  Wording and display suggestions were incorporated to make 

the MCIR BMI Growth Module interface easier to use by the clinics.   
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4.2 Listing of Defects 

Following is a list of defects found during testing of the MCIR BMI Growth Module: 

1. March 2010 

a. BMI value not generating or plotting for some entries. 

b. Override button for outliers must be hit multiple times to initiate 

override. 

c. Metric values are coming up as default – switch to American Standard as 

default. 

d. No error message comes up when entering a duplicate clinic visit. 

e. Unable to enter new patients in test environment. 

f. Alert message not indicating what generated the alert. 

g. Selecting various graphs generates an error message. 

h. Alert messages incorrectly identified additional items as being in error. 

i. Incorrect BMI percentile categories generated for BMI values. 

j. Issues with date of service thinking that past dates are future dates. 

k. Date of service for current date not allowing entry. 

l. Search feature for finding a patient not working. 

m. BMI values out of range not generating an alert. 

n. Length not available for entry for children under 3 years of age on BMI 

interface. 

o. Underweight color bar not showing. 

p. Date of measurement information disappears once you enter height and 

weight. 

q. Misspellings on BMI interface (e.g. treatment was spelled treatement). 

r. BMI values calculated during pregnancy dates. 

s. Pregnancy color block not coming up during pregnancy dates. 

2. April 2010 

a. Unable to enter height and weight information for previous date visits 

once an entry is made. 

b. BMI values not generating for all patients when it should. 

3. May 2010 

a. Entry of length and weight for children under 2 years generates an alert 

when it should not. 

b. Color bar too slim to be visible for underweight category. 

c. Entry of height and weight on some patients generates an internal error. 

d. Eliminate the word ―only‖ after all the procedure code options for 

counseling activity. 

e. Deleting entry for pregnancy not deleting the pregnancy color indicator. 

f. Unable to delete pregnancy dates. 

g. Selecting growth charts generates internal error. 

h. Head circumference should not generate an alert. 

4. June 2010 

a. No decimal places allowed for weight of three digits. 
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b. Graphs only include date of birth.  Date of measurement, BMI, BMI 

percentile, height, height percentile, weight, weight percentile and BMI 

percentile category missing. 

c. Change reference for ―Weight Treatment Guidelines‖ to ―Clinical 

Decision Support.‖ 

 

Testing in clinics revealed an additional defect: August 2010 

5.  Growth charts should include the following information at the top: 

a. Date of last measurement  

b. Height / Height percentile 

c. Weight / Weight percentile 

d. BMI value / BMI percentile 

e. BMI percentile category 

4.3 Pilot Testing 

With resources made available through its Childhood Obesity Prevention Mission 

Project (CHOMP), Altarum staff volunteered to oversee pilot testing of the MCIR 

BMI Growth Module by providers.  In contrast to the routine testing described above, 

this phase was intended to assess providers’ experiences actually using the 

surveillance and screening features with patients.   

To prepare for pilot testing, Altarum developed a set of materials, shown in Exhibit 

4-2, to guide, inform, and assess the testing activities.  Following the pilot test period, 

Altarum staff debriefed testers regarding their experiences, and identify barriers to 

and facilitators of successful use of the MCIR BMI Growth Module surveillance and 

screening functions. Detailed results of in-clinic testing, and the documents shown in 

Exhibit 4-2 appear in the Final Report, Section 6.0., Michigan Care Improvement 

Registry BMI Growth Module; Final Report: Technical Assistance and Future 

Directions. 

Exhibit 4-2:  Pilot Testing Materials 

Deliverable Objective 

Recruitment Email Invitation to clinics to participate in in-clinic testing.  Explains process and 
expectations for participation. 

Baseline Interview Protocol Enables Altarum staff to determine current provider practices regarding BMI 
screening and obesity counseling, and how MCIR is currently used in the clinic. 

Pilot Testing Protocol Each clinic was provided with a protocol for using  the MCIR BMI Growth 
Module during the testing period that was customized according to their current 
clinic procedures.   

Pilot Testing Training 
Manual and Sample 
Training Materials 

This provides detailed instructions for using the MCIR BMI Growth Module and 
conveying feedback about the experience to Altarum staff.  Information was 
provided to help clinic staff explain BMI screening to patients, and to obtain 
their consent for sharing their height/weight information with MCIR.   

In-Process Review Protocol This tool was used by Altarum staff to obtain feedback from clinics during the 
course of their testing of the MCIR BMI Growth Module. 

Feedback Interview 
Protocol 

This tool was used by Altarum staff to debrief clinic staff on their experiences 
using the MCIR BMI Growth Module during the testing period. 
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Members:  Two clinics in Michigan undertook testing of the MCIR BMI Growth 

Module in their clinics. 

Testing Objective:  The pilot testers were tasked with using the MCIR BMI Growth 

Module’s surveillance and screening functions for a two week period.  The objective 

of this testing was to identify the best practices for using the MCIR BMI in the clinic 

and to provide input on the clinical decision support tools.   

Testing Experience:  One of the pilot test clinics had an electronic medical record 

(EMR) whereas the other clinic used a paper-based system.  The former clinic, with 

ready access to computers throughout the patient visit, was easily able to submit 

patient height and weight for surveillance purposes, and to use the system’s screening 

tools.  For the other clinic, no technical difficulties were encountered entering height 

and weight for surveillance, but logistic issues related to clinic layout and limited 

computer access precluded the possibility of accessing the screening tools during 

patient visits.    
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5.0 External Dissemination Products 

The MCIR BMI Growth Module has been presented to a number of regional and 

national audiences.  These presentations are represented in this section.  In addition, a 

Guidebook for Implementing Body Mass Index Surveillance Capacity in 

Immunization Information Systems is in development.  As shown in Section 5.6, this 

document reflects the experience of Altarum staff supporting efforts in Michigan and 

elsewhere to adopt registry-based surveillance.  
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5.1 National Initiative for Children’s Healthcare Quality Annual 
Meeting 

 

Sheon A., Woolford S., Hoyle T., Longjohn M., Carney Oleksyk S., Lipsey A. State-

level efforts to improve obesity surveillance, screening and treatment of Michigan 

youth. National Initiative for Children's Healthcare Quality 8th Annual Forum for 

Improving Children's Healthcare; 2009 Mar 9-12; Gaylord, Texas. 
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5.2 UM Community Forum Poster 

 

Sheon, A., Woolford, S., Costello, B., Robling, D., Longjohn, M., & Katta, V. 

(2009). State-level efforts to improve obesity surveillance, screening and treatment of 

Michigan youth. Partners for Healthy Communities, Ann Arbor, MI, May 11. 
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5.3 Weight of the Nation Poster 

 

Cordon, A., Costello B., Sheon, A., Hoyle, T., Carney Oleksyk. S., Moder, C., et al. 

(2009, July). More than a shot in the arm:  Enhancing coverage for childhood obesity 

screening and treatment.  Paper presented at the Weight of the Nation Conference, 

Washington, DC.  
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5.4 Southern Obesity Summit Presentation 

 

Longjohn M., Sanchez E., Sheon A. Immunization Registries as an Opportunity for 

BMI Surveillance.  Southern Obesity Summit; 2009 Oct 5-6; Austin, Texas. 

[Internet]. Available from: 

http://www.southernobesitysummit.org/summit_documents.html 
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5.5 Health Affairs 

 

Longjohn M., Sheon A.R., Card-Higginson P., Nader P.R., Mason M. Learning From 

State Surveillance of Childhood Obesity. Health Affairs. 2010 Mar;29(3):463-472.  

  



 

MCIR BMI Notebook  Altarum Institute  166 

 

This page intentionally left blank. 

 

 



 

MCIR BMI Notebook  Altarum Institute  167 



 

MCIR BMI Notebook  Altarum Institute  168 



 

MCIR BMI Notebook  Altarum Institute  169 



 

MCIR BMI Notebook  Altarum Institute  170 



 

MCIR BMI Notebook  Altarum Institute  171 



 

MCIR BMI Notebook  Altarum Institute  172 



 

MCIR BMI Notebook  Altarum Institute  173 



 

MCIR BMI Notebook  Altarum Institute  174 



 

MCIR BMI Notebook  Altarum Institute  175 



 

MCIR BMI Notebook  Altarum Institute  176 

  



 

MCIR BMI Notebook  Altarum Institute  177 

5.6 Guidebook 

 

Katta, V., Sheon, A. R., & Costello, B. (2010). Guidebook for implementing body 

mass index surveillance capacity in immunization information systems. Ann Arbor, 

MI: Altarum Institute. 

Exhibit 5-1:  Guidebook for Implementing Body Mass Index Surveillance Capacity in 
Immunization Information Systems 
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