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     complicated condition with complex, 
changing care regimens, type 1 diabetes 
requires clear, frequent communication 
between children, their families and 
clinicians. In the treatment of diabetic 
children, my colleagues and I at Riley 
Hospital for Children in Indianapolis have 
taken notes as parents rattled off blood 
sugar levels on the phone and also tried 
to decipher faxes with smudged meter 
readings. Although we have successfully 
treated our patients throughout Indiana, 
the management of the information has 
been a perpetual challenge.

 Information technology (IT) continues 
to transform care at hospitals around 
the world, offering enormous gains in 
efficiencies and accuracy. One area 
benefiting from today’s use of healthcare 

IT is disease and condition management, 
particularly the data-rich condition of 
type 1 diabetes. Empowering individuals 
to take ownership of their condition is an 
important step in disease and condition 
management.

 According to a study published in The 
Diabetes Educator, participants provided 
with information on health behavior 
status and an option of behavioral goals 
for managing diabetes selected personally 
appropriate goals, resulting in significant 
behavioral changes over a six-month 
period. In addition recent article in Health 
Affairs announced that diabetes disease 
management programs significantly 
lowered costs and increased quality of 
care. As disease management continues 
to focus on the patient’s role in the care 
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process, the importance of providing 
easy-to-use tools to facilitate the tracking 
of conditions like diabetes continues to 
increase.

 Cerner, our healthcare IT partner, 
recognized this area of opportunity when it 
launched its diabetes initiative, a program 
that provides a free, online diabetes 
management tool to every child in the 
United States under the age of 18 with 
type 1 diabetes. When the company first 
approached us about participating in its 
initiative, I was certainly intrigued. There 
had to be a better way to improve the 
flow of copious amounts of information 
between the care team and our diabetes 
patients and their families.

Diabetes 101
 Type 1 diabetes, previously known as 
juvenile diabetes, is usually diagnosed 
in children and young adults. In type 1 

diabetes, the beta cells of the pancreas 
stop producing insulin, the hormone 
necessary for the body to be able to use 
glucose, the basic fuel for the cells. Serious 
complications, including heart failure, 
kidney disease, blindness, nerve damage 
and skin disorders, can occur if the disease 
is not managed property. Without daily 
injections of insulin, individuals with 
type 1 diabetes cannot survive. 

 According to the American Diabetes 
Association, the risk of type 1 diabetes 
is higher than virtually all other severe 
chronic diseases of childhood. Diabetes 
has no cure and is the fifth leading cause 
of death in the United States. This year, 
more than 213,000 people will die from 
diabetes and its related complications. 
The annual economic cost of diabetes in 
2002 was estimated to be $132 billion, 
or one out of every 10 healthcare dollars 
spent in the United States. 

 The symptoms of type 1 diabetes can 
mimic the flu and include frequent 
urination, excessive thirst, extreme 
hunger, unusual weight loss, increased 
fatigue, irritability and blurry vision. 
Once diagnosed, children begin their 
care with a three-day inpatient stay at 

”Empowering individuals to take ownership of 

their condition is an important step in disease 

and condition management.“

Riley Hospital for Children. During this 
time, a complete medical assessment is 
performed by our multidisciplinary team 
of pediatric diabetes experts who develop 
a follow-up plan with regularly scheduled 
outpatient visits. 

 In addition, intensive, family-focused 
education helps the child and family 
understand diabetes, teaches them how 
to perform daily evaluation of blood sugar 
levels and administer insulin, enables 
them to recognize the signs of high and 
low blood sugar and develop healthy diet 
and exercise habits.

 After the child leaves the hospital, our 
pediatric nurse practitioners remain in 
close contact by telephone to ensure the 
family understand their daily routine and is 
following their care plan. In addition, 24-
hour access to a pediatric endocrinologist 
is available in the event of an emergency. 

 The family returns after six weeks for 
an outpatient follow-up visit to reassess 
the management of the child’s blood 
sugar, adjust the meal plan and insulin 
as necessary and determine if there are 
any other issues for the family, such as 
school, peers or other potential obstacles. 
The six-week visit serves as the family’s 
introduction to our Outpatient Diabetes 
Clinic on the Riley Hospital for Children 
campus. Children see their physicians in 
an outpatient clinic every three to four 
months for continued evaluation and 
management.

Daily diabetes data
 To manage their condition, type 1 
diabetics should test their blood sugar 
a minimum of four times a day. Daily 
recordings of these numbers, as well as 
carbohydrate intake or ratios and exercise 
logs, are necessary for physicians to track 
their patient’s condition. Modifications 
to their treatment regimen are best made 
with as much of this data as possible. 
With the exception of data repositories 
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Fast Facts
Approximately 210,000 people 
under age 20 have diabetes

One in every 400 to 500 children 
and adolescents has type 1 
diabetes

Nearly 75 percent of all newly 
diagnosed cases of type 1 diabetes 
occur in individuals younger than 
18 years of age

More than 13,000 children are 
diagnosed with type 1 diabetes 
each year

Direct and indirect costs of 
diabetes totaled $132 billion 
in 2002

Source: American Diabetes Association 
and the National Diabetes Education Program

Projected impact of changing demographic 
characteristics on the national cost of 
diabetes (2002-2020).



 The alarm clock glows 3:52 a.m. Stumbling 
out of bed, I slowly walk down the hallway. It 
has been two years since I started my nightly 
trek to Gracen’s bedroom between 3 a.m. and 
6 a.m. Now, since her diagnosis with type 1 
diabetes, checking blood sugars at all hours, 
administering shots of insulin and calculating 
carbohydrate ratios are all familiar parts of 
our lives. 
 At 4 years old, Gracen began having severe 
mood swings and wetting the bed. Excessive 
urination, thirst and mood swings are some 
common signs of diabetes. When we took her 
to the pediatrician’s office, her blood sugar 
was 870, about eight times higher than the 
normal 80 to 140 range. We were instructed 
to immediately take her to Children’s Mercy 
Hospital. The doctors there were surprised 
Gracen was still walking. It hit me then that 
she could die. 
 After spending four days at Children’s 
Mercy, Gracen was released and we began 
working with the outpatient diabetes center 
to manage her condition. A check of Gracen’s 
blood sugar starts each day after she wakes 
up. Then, depending on that number, she eats 
breakfast, checking the carbohydrate ratio of 

the food. Two to three hours later, 
we check again and treat if necessary. This 
continues for the rest of the day—monitoring, 
eating, monitoring, treating. 
 She takes fast-acting insulin, long-lasting 
insulin and her glucose meter requires regular 
monitoring. Gracen’s physical activity changes 
her blood sugar so we dutifully track it. All 
in all, there is a lot of data that is important 
to the pediatric endocrinology team in 
determining her care. Using pen and paper, 
we enter this data into her log book.
 Like a typical type 1 diabetic, Gracen’s 
care plan is continually tweaked. Not only 
is she a growing girl, but she is also in the 
“honeymoon” stage of type 1 diabetes. With 
type 1 diabetes, the body doesn’t make 
insulin, the hormone necessary for the body 
to create energy from the food we eat. In 
the honeymoon stage, more than 80 percent 
of the beta cells—cells in the pancreas that 
make insulin—are destroyed. The honeymoon 
stage can last for weeks, months or even 
years, so some days Gracen’s blood sugar may 
be low because some natural insulin has been 
produced. Other days her body makes very 
little or no insulin at all. Eventually, all of 

her beta cells will be destroyed and Gracen 
will make no insulin. As a result, we are 
constantly changing insulin doses.
 Tracking Gracen’s data is extremely 
important, but is worthless unless it is 
properly communicated to her diabetic care 
team. When she was first diagnosed, we 
called in Gracen’s information every week, 
but her numbers can change everyday. 
When I would call, I would have to leave 
a message for the nurse to call me back. 
Sometimes, when the nurse called back, 
I would be driving and couldn’t read the 
numbers to her. Or, we would play phone 
tag. It was extremely frustrating. In addition 
to calling information in, Gracen visits 
the outpatient pediatric endocrinology 
clinic at Children’s Mercy every couple of 
months. There, her care team, comprised 
of a physician, dietician and others, makes 
adjustments to her care plan as needed and 

addresses any issues.   
 When I heard about the start of an 
online diabetes management tool at 
Children’s Mercy, I begged to be one of the 
first families to try it out. I have become 
extremely passionate about type 1 diabetes, 
for obvious reasons. And any tool that can 
help make the monitoring of this condition 
less complicated is worth a shot. Especially 
one that utilizes technology. 
 In July, Gracen and I were set up on 
IQHealthTM, the Cerner system Children’s 
Mercy uses to track information and securely 
communicate it electronically. Obviously, 
the system is not designed for emergency 
situations, but it is an extremely useful way 
to track and store information. 
 Children’s Mercy gave us two CDs to load 
the software on to our personal computer. 
Because Gracen’s father and I are divorced, 
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from glucose meters and insulin pumps, 
most information today is recorded 
by hand, inviting error and requiring 
additional effort. Children with type 1 
diabetes sometimes alter their blood sugar 
recordings so they don’t get in “trouble” 
with their parents and their physicians.  

 Due to the serious nature of type 1 
diabetes and the constant monitoring 
necessary to keep the disease under control, 
the ability to connect care providers to 
both children with type 1 diabetes and 
their families is critical. Phone calls and 
faxes are currently the main channels 
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for communication. Both are subject to 
failures in communication, as messages 
can be lost and faxes can be illegible. In 
addition, the connection between the 
patient and their physician is often not 
achieved on the first try, resulting in a 
perpetual game of phone tag.  

 The Riley Pediatric Diabetes Program 
at Riley Hospital for Children provides 
care for nearly 1,900 children with 
diabetes on an ongoing basis, with 
approximately 200 new children joining 
the program each year. One can imagine 
the voluminous amounts of diabetic data 

Dr. Denise Faustman (left) joined Gracen 
Himmelberg (center) and Christina 
Smith (right) at the Bling Bling Ball for 
Diabetes in St. Joseph, Mo., a benefit 
for JoinLeeNow, an initiative under The 
Iacocca Foundation to fund research 
developed by Dr. Faustman. She and her 
team at Massachusetts General Hospital 
developed the first successful method to 
permanently reverse type 1 diabetes in 
mice. Dr. Faustman has FDA approval and 
is ready to begin clinical trials in humans 
once funding is secured.

Diabetes Monitoring Made Easy
  A mother’s journey to control her daughter’s diabetes

By Christina Smith

Christina Smith is the mother of Gracen Himmelberg, 6, who has type 1 diabetes and 
is treated at the Children’s Mercy Hospitals & Clinics in Kansas City, Mo., one of 21 
children’s hospitals participating in the Cerner Diabetes Initiative.

(continued on p. 22)
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generated by this many children.

 Our team of pediatric specialists 
works closely with each child and his 
or her family to provide individualized, 
manageable care plans. Pediatric experts 
include pediatric endocrinologists, 
pediatric nurse practitioners/certified 
nurse educators, clinical social workers, 
registered dieticians and pediatric nursing 
technicians. We have a large team, and 
unfortunately, a patient’s records can only 
be in one spot at one time with a paper 
chart.

 This is why the Cerner Diabetes 
Initiative appealed to us. Automating 
and organizing the flow of information 
between us and our patients would 
significantly reduce the amount of time 
spent on the phone or faxing. I joined 
the Cerner Diabetes Initiative advisory 
committee to learn more about the system 
and voice my opinions on workflow and 
capabilities. On July 14, we started using 
Cerner’s online diabetes tool, joining 20 
other hospitals across the country that are 
part of the company’s diabetes initiative. 

The system
 Through Cerner’s IQHealth, children 
with type 1 diabetes and their families 
can now electronically connect to Riley 
clinicians for convenient and efficient 
monitoring of their condition. The 

system offers three tools to help monitor 
type 1 diabetes—a personal health record 
(PHR); a secure connection between care 
providers and consumers; and an online 
diabetes condition center.  

Personal health record
 The PHR allows individuals to 
manage their health history of allergies, 
immunizations, measurements, medical 
conditions, medical tests, medications, 
surgeries and procedures. Children and 
their families are able to document related 
data, dates, physician, severity, status and 
comments as well as track their 
medications. They can grant 
access to physicians and family 
members as they choose. One day 
it is our hope that an individual’s 
electronic medical record, which 
will be kept by Riley Hospital 
for Children and our clinicians, 
can be integrated with a child’s 
personal health record. We are 
transitioning to an electronic 
medical record this year. Of 
course, some stipulations will be 
established. Some information 
in the electronic medical 
record will not be viewable to 

the patient. Also, added information 
would be identified with the person who 
entered it. 

Secure messaging
 Secure messaging provides a method 
for private communication between 
patients and their clinicians by facilitating 
transactions using a secure database, 
requiring user authentication and 
authorization.

 Through secure messaging, children 
and their families can: 

 • Receive guidance from caregivers

 •  Communicate information related to 
their condition

 •  Capture and store test results from 
healthcare providers

 •  Experience ongoing oversight by 
the care team to better manage their 
condition

 • Request prescription refills.

we both use IQHealth and have access to her 
information at anytime online. The system is 
extremely organized, user-friendly and allows 
us to chart Gracen’s numbers to look for 
trends. It automatically downloads readings 
from her meter, calculates ratios and promotes 
communication. At the age of 6, Gracen even 
knows her logon name and password and helps 
enter her information.
 Type 1 diabetes is a lifelong condition and 
can be a tough disease to control. As she gets 
older and her condition stabilizes, Gracen will 
be more in control of her diabetes. Eventually 
we won’t have to check her blood sugar in the 
middle of the night. But starting now, I am 
teaching Gracen the importance of monitoring 
her information and taking care of herself so 
as she gets older, she continues good habits to 
avoid the many complications that can come 
with this condition. This technology can help 
her do that. 

(continued from p. 21)
“The system offers three tools  

to help monitor type 1 diabetes—

a personal health record (PHR); 

a secure connection between care 

providers and consumers; and an 

online diabetes condition center.” 

Gracen’s paper-based log book.

Cerner’s online diabetes condition center.
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 Through secure messaging, clinicians can:

 •  Communicate with colleagues and 
patients

 • Guide patients through self care

 • Provide remote assistance to patients

 • Send test results to their patients

 •  Manage administrative interactions 
with patients

 • Improve paper-based processes.

Diabetes condition center
 The diabetes condition center provides 
a toolkit with a diary to log glucose 
values as well as carbohydrate and insulin 
intake. A glucose meter can be hooked up 
directly to the computer, eliminating the 
need for manual input of data. More than 
80 percent of glucose meters can currently 
be integrated with the diabetes condition 
center. The diary summary allows children 
and their families to see a graphical view 
of past diary entries and their diabetes 
care plan, which can easily be adjusted 
as their condition changes. Clinicians 
have the ability to provide patients with 
links to specific health information, 
offering them the opportunity to interact 
with patients to make recommendations, 
guide them through self care, manage 
administrative interactions and improve 
office efficiencies.

Dr. Henry 
Rodriguez serves 
as director of the 
pediatric diabetes 
clinical program 
at Riley Hospital 

for Children in Indianapolis, Ind., and is an 
assistant professor of pediatrics at Indiana 
University School of Medicine. Prior to 
joining Riley Hospital, Dr. Rodriguez served 
as co-director of pediatric endocrinology at 
DeVos Children’s Hospital in Grand Rapids, 
Mich. 

 Rodriguez completed his doctor of 
medicine degree at Albany Medical College 
in Albany, N.Y., and his residency in 
pediatrics at Jackson Memorial Hospital in 
Miami, Fla. He also completed a fellowship 
in endocrinology at the University of 
California in San Francisco. 

 An author of several published articles 
and lecturer on pediatric endocrinology, 
specifically on type 1 diabetes, Rodriguez 
is a member of a number of professional 
organizations, including the: Endocrine 
Society; American Academy of Pediatrics; 
American Diabetes Association; Lawson 
Wilkins Pediatrics Endocrine Society; 
Midwest Pediatric Endocrine Society; 
Midwest Society for Pediatric Research; 
and the International Society for Pediatric 
and Adolescent Diabetes. 

Dr. Henry Rodriguez
Director, Pediatric 
Diabetes Clinical Program 
Riley Hospital for Children

 Cerner provides the tools, structure 
and secure, HIPAA-compliant access 
to participating organizations’ and their 
patients. All data on the online diabetes 
management tool is stored on dedicated 
hardware servers behind an industry 
standard firewall. User name and password 
verification are required for users to 
access their data.  The online diabetes 
management tool is designed to work at 
any healthcare organization, both Cerner 
clients and non-Cerner clients. 

 At Riley Hospital for Children, several 
team members received training to set 
up children on the system, and each of 
them works with the individual child to 
get them started. These team members 
also help train other clinicians. Extensive 
help files are located throughout the 
application, and a toll-free phone number 
is available for user questions not found in 
the help files.

The future
 Although diabetes is a serious, chronic 
condition, it should not be the primary 
focus of a child’s life. Our online diabetes 
management gives children with type 
1 diabetes and their families the ability 
to better and more easily monitor their 
disease, allowing them to focus on other 
activities. Secure messaging comforts 

parents who want to send a clinician 
a question if necessary. Plus, data is 
organized and accurate.

 Utilizing these tools will not only 
improve patient care, but will increase 
efficiency for us, the care providers. From 
the hospital and office to home, we can 
securely check on patients at any time, 
anywhere with an Internet connection. 
Questions can be answered via secure 
messaging with all of the patient’s 
information right at the clinician’s 
fingertips. Time in the office can be 
focused on addressing the needs of specific 
children facing overwhelming challenges.  

 By design, we started only a few children 
using the tool initially, tweaking processes 
before rolling it forward on a larger scale. 
We hope to have the remaining children 
begin using the system in the upcoming 
months.  

 Although we are in the initial phase of this 
process, I have tremendous expectations 
that the online diabetes management 
tool will improve our efficiency and 
communication with our type 1 diabetes 
patients and their families. Once Riley 
Hospital for Children goes live with an 
electronic medical record hospital-wide, 
we will have the opportunity to couple 
inpatient and outpatient information, 
creating a seamless flow of data that will 
improve efficiency and ultimately the care 
that we provide.  

”Due to the serious nature of type 1 diabetes 

and the constant monitoring necessary to keep 

the disease under control, the ability to connect 

care providers to both children with type 1 diabetes 

and their families is critical.“


