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Abstract 

Obesity is a global epidemic demanding the use of clinical decision support tools to help clinicians in the 
identification, assessment and management of healthy weight gain in children.  Over the last decade, numerous 
systematic reviews have shown that clinical decision support systems (CDSS) have positively impacted clinician’s 
performance for drug ordering/dosing and preventive care reminders.  CDSS that are built into the clinician’s 
workflow at the point of care also have a positive impact on provider’s performance. There are limited studies that 
examine CDSS in nursing practice.  This paper describes a comparative effectiveness study being conducted in 
school-based clinics to examine the impact of web-based training with and without a CDSS that contains tailored 
recommendations. The study involves the use of a CDSS tool focused on cardiovascular risks, HeartSmartKids™. 
This research is an important example of an interdisciplinary team using information technology to address the 
global issue of obesity prevention.   

Introduction 

Obesity is a global epidemic that affects both developed and developing countries.  According to the World Health 
Organization (WHO) 1 in 1995, there were approximately 200 million obese adults worldwide and another 18 
million children under the age of five years old estimated to be overweight.  In 2000, another 100 million obese 
adults were added and WHO also estimated over 115 million people in developing countries had obesity-related 
health problems.  In 2011, the results of a worldwide  comparative  analysis  of  long‐term  trends  of  body‐mass  index 
(BMI)  were  published.2  This  study,  conducted  across  199 countries and territories, found that worldwide obesity 
doubled since 1980. According to this study2, there are 205 million men and 297 million women in the world 
considered obese.  One of the developed countries with an increasingly high proportion of obese adults is the United 
States.  

There is also substantive data to support the overall increase of overweight and obese children on a global scale.   In 
the United States, the prevalence of overweight youth nearly quadrupled in the past four decades.3-5 The global issue 
of obesity has led to the increase of associated co-morbidities for youth such as hypertension, type 2 diabetes, 
musculoskeletal disorders, respiratory conditions, emotional problems and increased risks of cardiovascular disease 
and cancers as adults.6-12 To address this epidemic, evidenced based practice guidelines were developed by several 
national organizations.13-15 These guidelines are focused on the identification, assessment and management of 
healthy weight gain for children and adolescents.15 Despite their availability, relatively few providers have changed 
their behaviors for identifying, assessing and managing healthy weight in this population.16-19 This is not unusual 
given the mixed results reported on the integration of evidence based practice EBP guidelines into clinical 
practice.20-23 Studies have identified lack of adequate tools,21 knowledge 17, 21 and lack of time17, 19 as potential 
barriers to the use of clinical guidelines.  Although there has been relatively limited success with using guidelines, 
the introduction of clinical decision support systems (CDSS) that incorporated clinical practice guidelines offers 
some promising results.   

The purpose of this paper is to describe an ongoing study that examines the use of a CDSS tool along with web-
based provider training on the process of care focused on the prevention of obesity-related chronic conditions of 
poor, underserved minority youth in school-based health centers (SBHCs).  To start, the paper presents the most 
current systematic reviews of CDSS tools and electronic clinical guidelines. It will also describe the use of 
HeartSmartKids TM, a clinical decision support tool and a brief description of the study protocol. 



  

Computer Support: Clinical Decision Making  

The 2001 publication Crossing the Quality Chasm: A new health system for the 21st Century24 noted that computer 
systems lead to an improvement in implementation of clinical guidelines 25-27 and better patient outcomes.24 CDSS 
has been developed to promote the use of current practice guidelines by aiding the provider in identifying and 
assessing overweight/obese children and facilitating clinical decision making. This support uses computerized 
evidence-based algorithms to match individual patient risk factors to patient-specific recommendations.  

Over the last decade there have been several systematic reviews of CDSS and their impacts. In 2005, a systematic 
review28 of features critical to improving clinical practice yielded 70 studies. The analysis indicated 68% had 
significant positive impact on clinical practice and four factors that statistically predicted this positive impact:  part 
of the clinician’s workflow, provision of recommendations and not just assessments, availability at the point of care 
and computerized CDSS.  Another systematic review25 investigated if computerized CDSS improved practitioner’s 
performance and patient outcomes.  “Of the 97 controlled trials assessing practitioner performance, the majority 
(64%) improved diagnosis, preventive care, disease management, drug dosing, or drug prescribing.” 25 (p. 1229) Too 
few studies examined health outcomes to make any conclusions. Only one systematic review29 examined the impact 
of CDSS on nursing performance and patient outcomes. With only 8 studies, the review concluded that the effect of 
CDSS was inconsistent and more research was needed. In 2011, a synthesis of systematic reviews 30 examined the 
effects of CDSS on practitioner performance and patient outcomes in hospital settings.  Using the Assessment  of 
Multiple  Systematic Reviews  (AMSTAR) tool, 31 two reviewers rated the methodology quality of their selected 35 
studies.  Of the 17 reviews with an AMSTAR score above 9, 57% of the studies found CDSS significantly improved 
the practitioner performance.  Most of the positive impacts were related to computer reminders for preventive care 
and computer assisted drug ordering.  There was a smaller impact on patient outcomes with only 30% of the studies 
reporting positive results.   

There were relatively few reviews focused specifically on the effectiveness of electronic clinical guidelines. One 
systematic review32 assessed the effectiveness of electronic guidelines in ambulatory settings.  This particular review 
examined “electronic multidimensional guidelines versus usual care (comparison one) and electronic 
multidimensional guidelines versus other guideline implementation methods (comparison two).” 32 (p. 82) The term, 
multidimensional guideline, refers to a multi-step guideline. The results found that 40% of the studies demonstrated 
improvements in process of care variables in comparison to the usual care group that was not using guidelines.  
There were no differences in either process or patient outcomes when comparing electronic versus paper guidelines. 
Thus, after more than a decade of development of numerous electronic systems, evidence on the most effective 
implementation strategy for multidimensional guideline-based decision support systems is still lacking. Another 
review33 examined the impact of computerized versus non-computerized clinical guidelines on the process of care. 
The researchers also examined the systems features similar to those in a previous review31 and excluded studies 
included in two prior reviews.25, 28The review found if electronic guidelines were part of a clinician’s workflow, 
there was a statistically positive impact on the process of care.  The other positive predictor was the date of 
publication that can be interpreted that the later the date, the more automated the computerized clinical guideline 
system.  

Overall, there is positive support for the use of CDSS and the impact on practitioner performance, especially for 
preventive care reminders.  There is less evidence to support CDSS’s impact on patient outcomes.  In addition, 
CDSS tools need to be part of the clinician’s workflow and contain recommendations at the point of care.  Given the 
limited evidence for implementing practice guidelines, it is important that more studies examine the impact of CDSS 
on provider adherence to current recommendations.  In response to this need, a team of researchers led by Dr. 
Bonnie Gance Cleveland received funding from the Agency for Healthcare Research in Quality to conduct a 
comparative effectiveness trial evaluating the implementation of obesity guidelines in school-based health clinics 
(SBHCs) with or without CDSS.  This project is described in the following section.  

Comparative Effectiveness Study 

The study is a comparative-effectiveness trial evaluating the impact of web-based provider training with and without 
HIT for provider decision support with tailored patient recommendations. The goal is to translate into practice the 
current evidence-based guidelines for the prevention of obesity and related chronic conditions. HeartSmartKids™ is 
a health care decision-making tool that integrates patient health information with evidence-based guidelines and 
generates graphic trends of cardiovascular risks and tailored recommendations to improve patient outcomes. The 
study is being conducted in School-Based Health Clinics (SBHCs) across several states that provide care for 
populations of poor, underserved minority youth.  



  

There are two specific aims of the study. The first aim is to evaluate the effectiveness of web-based training with 
and without computerized clinical decision support on provider’s process and outcome behaviors related to 
implementing the current guidelines for prevention of obesity and related conditions. Process variables include 
provider knowledge, attitudes and barriers to guideline implementation, parent perception of the interpersonal 
process of care (i.e., provider communication, collaborative decision making, and interpersonal style) and parents’ 
perception of provider support for their child’s healthy eating and exercise. Behavior outcomes include the 
following: Provider self-reported behaviors of identification and assessment of overweight, counseling on nutrition 
and physical activity, use of behavioral interventions, referrals, and cultural competency.  Outcomes also include 
documentation variables assessed through a chart review of the following: 1) body mass index (BMI) percentile for 
age and sex for patients 5-12 years old seen for well-care or sports physical visits, 2) appropriate diagnosis when 
BMI ≥ 85th percentile, 3) blood pressure (BP) percentile for age, height, and sex for all patients 5-12 years of age 
seen for well-care or sports physical visits, and 4) ordering appropriate laboratory tests when BMI ≥ 85%.  The 
second aim is to explore the role of HIT in the processes of system change for implementation of the guidelines for 
prevention of obesity and related conditions.  The study examines facilitators and barriers to change across the 
adopter and non-adopter of the clinical guidelines. 

The Chronic Care Model for Childhood Obesity, adapted from the Care Model for Child Health, 34 includes practice 
changes to provide the patient/family with self-management support using relationship-focused methods such as 
Motivational Interviewing (MI); provider decision support, evidence-based care; delivery-system redesign to 
promote better care and follow up; and clinical information systems (CIS) to provide data to evaluate the progress 
the practice is making in meeting its goals. A mixed methods design combining (a) a prospective, cluster-
randomized controlled trial of web-based training with and without HIT decision support for introducing evidence-
based guidelines into practice in SBHCs, (b) focus groups to explore the system change processes including 
facilitators and barriers for adopting technology to improve adherence to recommendations for prevention of obesity 
and related conditions, and (c) descriptive survey (Chronic Care Model Elements Survey). SBHCs are randomly 
assigned to one of two intervention groups:  (1) web-based training on the guidelines using the adapted Chronic 
Care Model and regular interaction with a virtual learning collaborative; or (2) the web-based training with virtual 
learning collaborative plus the CDSS tool (HeartSmartKids™) with tailored recommendations. A growth mixture 
model (Mplus) 35-37 will specifically address the research question; does web-based training on evidence-based 
recommendations plus CDSS with tailored recommendations improve care for prevention of obesity-related chronic 
conditions more than web-based training alone?  

HeartSmartKids TM Decision Support Tool 

HeartSmartKids™ (HSK) is a web-based CDSS focused on childhood cardiovascular risk. The HSK system 
compares lifestyle information - gathered prior to the encounter by a bilingual kiosk - to clinical practice guidelines. 
Standard growth charts, including BMI percentile, are automatically generated and plotted, promoting greater 
understanding of the child’s growth pattern by parents and providers. Relevant health risks are highlighted in the 
HeartPrint, a summary of the child’s cardiovascular risk factors. “The system can be used to increase perception of 
risks and provide suggestions regarding evidence-based behavior change strategies.”38 (p. 75) In addition, this 
cardiovascular risk assessment clusters risk factors for provider convenience in identifying the risk of metabolic 
syndrome. “Tailored recommendations give the provider and the family a starting point for discussions of behavior 
change.” 38 (p. 75) The family is given the cardiovascular risk assessment to take home.  The risk assessment also 
facilitates communication among other care providers. The HSK system contains two web-based applications: a 
bilingual lifestyle interview and a webpage for data entry of measurements and also the output of the HeartPrint risk 
summaries. Standard web browsers on internet-connected computers facilitate these functions. The patient/parent 
completes the interview using a touch-screen monitor, which allows for intuitive use by those who lack basic 
computer skills. The standard interview covers family history of cardiovascular disease, eating habits, smoke 
exposure, and activity levels, including sedentary. 3.  

The HSK applications use the free Adobe Flash Player to present and gather information. This software works with 
all major web browsers. The kiosk computers and touch screens are provided to study sites. Local computer support 
vendors install the kiosk computers. These computers are configured with software that allows for full-screen 
display and prevents undesired use. Web browsers on the office computers are configured with the relevant 
bookmarks and shortcuts as part of the installation. The requirements for the office are high- or medium-speed 
internet connection (not dial-up) and an existing internet-connected office computer and printer for creating the 
summaries.  The touch-screen computers are placed in the clinic waiting room or in the back office, depending on 
practice site and patient flow. Patients are directed to the HeartSmartKids TM kiosk either at check-in (for kiosks 



  

located in the waiting room) or during measurement and screening (for kiosks located in the back office). Patients 
are asked to complete the standard interview. Once the interview is complete, patients continue in the waiting room 
or continue to the exam room. Office staff obtain height, weight, and blood pressure and enter them into the CDSS 
at any office computer. In less than 30 seconds, patient cardiovascular risk summaries and tailored recommendations 
are generated and ready to be printed and given to the provider. This occurs prior to the patient encounter so that the 
tailored recommendations can be used to increase the patient/families’ understanding of risks and provide the patient 
specific recommendations for collaborative goal setting and care planning. Upon completion of the visit, a copy of 
the HeartPrint is sent home with the patient and a copy is added to the patient’s chart. Patients who complete the 
interview in Spanish receive their HeartPrint summaries in Spanish, including lifestyle recommendations.  
Conclusion 

This paper presents a summary of the existing evidence to support the use of CDSS tools to impact clinician 
performance and ultimately patient outcomes.  This funded comparative effectiveness study of CDSS used by 
providers in school-based health centers is in progress and serves as an example of an interdisciplinary research 
team  (nursing, engineering and informatics) investigating the use of information technologies to address the global 
epidemic of obesity.  A more detailed presentation of the study protocol and results will be presented at the 
congress. 
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