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Advanced clinical information systems have been 

proposed to improve patient care in terms of safety, 
effectiveness, and efficiency. In order to be effective, 
such systems require detailed patient-specific clinical 
information in a form easily reviewed by clinicians.  
We have developed a patient summary worksheet for 
use in outpatient clinics, which presents a structured 
overview of patient health information. The 
worksheet provides patient demographic 
information, specific problems and conditions, the 
patient’s current medication profile, laboratory test 
results pertinent to patient problems, and disease-
specific or preventive care actionable advisories. 
Usage has grown from a few hundred to over 25,000 
unique patients per month during a two-year period. 
Diabetic patients for whom the worksheet is accessed 
are significantly more likely to be in compliance with 
accepted testing regimens for glycosolated 
hemoglobin (OR 1.47, 95% CI 1.28, 1.61). 

INTRODUCTION 
Disadvantages of paper-based medical records are 

well-documented.1-3 Paper based systems are 
frequently illegible,3 difficult to search,4 fragmented 
across sites of care, and limited in their ability to 
provide decision support.5 They are also cumbersome 
for supporting care coordination, since they cannot 
be accessed remotely, and are available to only one 
person at a time.5 Computer-based patient records 
address the disadvantages of paper records, by 
providing access to all relevant data from a single 
location, automated decision support, and facilitating 
communication within the medical record.  

However, overcoming the technical limitations of 
paper records has not ensured the success or 
widespread adoption of computerized medical record 
systems.6 This is in part because such systems have 
not matched the benefits of paper records.2, 7 Paper 
records are still used more widely than electronic 
records because they are simpler to use, have low 
implementation costs, have more widespread 
acceptance among clinicians, and fit within the 

physician workflow.2 The associated disadvantages 
of computerized records has resulted in unsuccessful 
implementations, limiting the potential benefits of 
such systems.8  

We propose using paper-based summary reports 
or worksheets within an electronic medical record to 
achieve the benefits of a computerized patient record 
while also maintaining the benefits of a paper-based 
record. In this paper we analyze the usage of 
summary worksheets, and their impact on physician 
performance. 

METHODS 
At Intermountain Health Care, we have 

developed a computer-generated patient summary 
sheet within our existing electronic medical record 
system. This summary, called the Patient Worksheet, 
is a one to two-page printed report that contains a 
structured summary of a patient’s longitudinal health 
information in the electronic medical record. 
Clinicians can print the worksheet at the beginning of 
an outpatient visit, and carry it along with any other 
paper-based information used during the clinic visit, 
or access it directly on the computer during the 
patient encounter.  

The worksheet displays patient demographic 
information, specific problems, allergies and 
conditions, the patient’s current medication profile, 
and common laboratory test results. It is thus 
consistent in content with the Continuity of Care 
Record (CCR).9  It also contains content directly 
related to a patient’s problems, such as disease-
specific laboratory results and advisories, and other 
preventive care advisories based on available patient 
information. We enhanced a diabetes-oriented 
worksheet to address multiple chronic diseases.10 In 
its current form, the worksheet has data and disease 
management advisories for diabetes, heart failure, 
hypertension, and depression. 

For example, if a patient has diabetes, an instance 
of the patient worksheet for that patient displays 
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glycosolated hemoglobin (HbA1c) values and lipid 
profiles, as well as the last recorded foot and dilated 
retinal exams. It would also list recommendations for 
treatment based on the data and accepted clinical 
guidelines; e.g., HbA1c testing recommendations for 
diabetic patients, or hypertension evaluation 
recommendations for patients with multiple high 
blood pressure measurements. Finally, it would list 
available preventive care data, such as the date of the 
most recent pap smear, and give reminders for what 
preventive care tests were due (see Figure 1).  

Figure 1: IHC Patient Worksheet. This is a printed 
summary sheet used in outpatient clinics, which displays 
patient health information with disease-specific results and 
advisories. 

 

 

The Patient Worksheet was released as a pilot 
project in late 2002. In early 2003, we incorporated 
the worksheet in the existing outpatient electronic 
medical record (EMR) application. We then trained 
users on-site with our standard clinician training 
processes, emailed users information about how to 
use the worksheet, and incorporated training in the 
standard information systems training at workshops. 
Total development costs were approximately one 
person-year. 

We have created audit mechanisms to track 
patient encounters for which the Patient Worksheet is 

accessed for a patient. These audit data have been 
collected since the worksheet was first released, and 
can be used to track the number of times it is used 
each month. These data were combined with patient 
clinic visit information from October 2004 to 
measure the proportion of adult patients per day for 
whom a worksheet was used in each clinic. In 
February 2005, we surveyed physicians at one clinic 
with open-ended questions to understand the various 
levels of use among physicians, and how the patient 
worksheet is used within clinics. 

To evaluate the impact of the Patient Worksheet 
on physician performance and patient care, we 
completed a retrospective cohort study comparing 
diabetic patients for whom the Patient Worksheet 
was accessed for a visit with matched controls. We 
measured compliance with testing protocols for 
glycosolated hemoglobin, or hemoglobin-A1c 
(HbA1c) tests, which is our primary indicator for 
diabetes management. The goal is to improve 
appropriate use of this indicator, which will lead to 
improved diabetic control.11  

Patients being treated for an ICD-9 250.xx code, 
where xx indicates a sub-diagnosis of diabetes, were 
selected from IHC’s outpatient clinic patient 
population. Study patients were required to have at 
least one outpatient visit between 10/1/2003 and 
12/31/2003. The first outpatient visit during that 
period was marked as their reference visit. In 
addition to having a qualifying office visit, study 
participants had to have at least one HbA1c 
measurement during the time period 10/1/2002 and 
9/30/2003. This measurement served as the patient’s 
baseline measurement. The patients were divided into 
two groups (nintervention =2929 and ncontrol =7679) based 
on whether or not they had a Patient Worksheet 
printed for their reference visit.  

The predictor variables included in the logistic 
model were Patient Worksheet (Y/N), Age, Gender, 
Average HbA1c prior to reference visit, and number 
of HbA1c tests prior to the reference visit. Based on 
accepted clinical best practices among physicians at 
IHC, the frequency at which a diabetic patient should 
be have their HbA1c tested is contingent upon 
previous test results. Patients that had HbA1c >= 7% 
on their previous test are due to be tested again 
within three months. Patients with a HbA1c < 7% 
should be tested again within six months. The Patient 
Worksheet calculates whether a patient is due for 
testing based on the result and date of the most recent 
HbA1c test in the patient record. If the patient is due, 
an alert is printed in the Reminders section of the 
worksheet. The outcome of interest was whether 
patients due for testing at their reference visit 
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received an HbA1c. The intent of the alert is to keep 
patients compliant with testing and maintaining 
HbA1c levels that were shown to reduce risks 50-
76% for kidney, nerve, or eye disease.12 

To validate the control matching, statistical tests 
(Chi-square for discrete variables and Student t-tests 
for continuous variables) were performed to 
determine whether there were any significant 
differences between the control and intervention 
groups at baseline. This analysis showed that patients 
in the intervention group were tested slightly more 
often in the year prior to their reference visit 
(intervention = 2.33, control = 2.28, p = 0.0286) than 
patients in the control group. While this difference 
was statistically significant such a small difference in 
the mean number of HbA1c tests is unlikely to 
translate into a clinical difference. A potential cause 
of this difference is improved testing rates due to 
compliance with reminders on previous instances of 
the Patient Worksheet for the intervention patients. 
None of the other covariates were significantly 
different for the two groups. Multivariate logistic 
regression controlling for age, sex, and previous 
testing history was used to evaluate the effectiveness 
of the intervention in improving adherence to HbA1c 
testing guidelines.     

RESULTS 
Patient Worksheet Usage 

Figure 2 shows the increased use of the Patient 
Worksheet since its development. Since it was 
incorporated in the outpatient EMR less than 3 years 
ago, it has been available to 472 employed physicians 
in 70 clinics. Its usage has grown from less than 500 
patients/month to more than 25,000 patients/month. 
The number of unique users of the worksheet has 
grown to over 400 during the same period.  

Figure 2: Patient Worksheet Usage per Month. Through 
2005, it has been accessed for over 25,000 patients per 
month.  

 

During October 2004, the worksheet was used at 
least once for adult patients in 48 of 92 outpatient 
clinics. For 7 clinics, it was used for more than 50% 
of adult patients; at one geriatric clinic, the worksheet 
was accessed for 87% of patients. Sixteen clinic 
locations accounted for 90% of all worksheet use, 
and 5 clinics accounted for 50% of all use. Individual 
physician use reached 100% for 4 physicians, and 
was above 80% for 14 physicians.  

At some clinics, the patient worksheet has been 
incorporated in the physician workflow. At the 
beginning of the day, the worksheet is printed by 
office staff for all patients scheduled for a physician 
visit for that day. The worksheet is then attached to 
the front of the patient chart, or to any paper-based 
documentation used by the physician. At the end of 
the visit, the physician either gives the patient the 
worksheet with indications for self management, or 
uses the worksheet to complete the visit 
documentation. When a patient is referred to a 
specialist, the physician gives the patient a copy of 
the worksheet to take to the specialist visit. 

We surveyed all 7 physicians in one clinic 
concerning their use of the Patient Worksheet. This 
clinic used the worksheet for 59% of all adult 
patients, and was the second highest clinic in total 
worksheets accessed. In addition, this clinic has 
implemented a paperless medical record, where all 
documentation is either entered or scanned in the 
EMR. Four physicians indicated they use the 
worksheet for every patient seen, and three openly 
stated they liked it. Two identified how they use it to 
track either vital signs or laboratory results for their 
patients. One indicated he only used it sometimes, 
but also stated intent to use it more. One physician 
said he reviews every field, while other physicians 
use it either for following disease-specific lab values 
or for reviewing medications and trending blood 
pressure and weight. One physician who indicated 
limited use said he does review the reminders 
specifically. Two physicians requested additional 
information be added to the worksheet. 

Patient Worksheet Impact on HbA1c Testing 
Of the 10,608 diabetic patients in the impact 

study, 5373 (nintervention =1508, ncontrol = 3865) were 
due for testing at their reference visit. Among the 
patients due for testing 3800 were tested. This 
included 1156  patients from the intervention group, 
and 2644 patients from the control group (see Table 
1). A multivariate logistic regression controlling for 
age, sex, and previous testing history showed that 
overdue patients in the intervention group odds of 
being tested at their reference visit were 1.47 (OR 
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=1.47, 95% CI 1.28, 1.61) times the odds of overdue 
patients in the control group. 

Table 1: HbA1c testing for patients overdue for 
testing at a visit. 

 Tested Not tested 

Patient 
Worksheet 

used 
1156 (76.7%) 352 (23.3%) 

Worksheet 
not used 2644 (68.4%) 1221 (31.6%) 

 

DISCUSSION 
Our results demonstrate that computer-generated 

patient summaries, such as the Patient Worksheet, 
can achieve the identified benefits of both 
computerized and paper-based medical records. The 
Patient Worksheet provides access to relevant data 
within a single location, facilitates communication of 
patient information among providers, and provides 
automated decision support. The worksheet has 
significantly improved physician performance in 
disease management for diabetes; patients were 
nearly 50% more likely to be tested when they were 
overdue for the testing. At the same time, the 
worksheet has a low development and 
implementation cost, is simple to use for physicians, 
has widespread acceptance, and fits within the 
physician workflow. It has high use in both paper-
dependent and paperless clinics. It has been one of 
the most rapidly accepted components of our EMR 
application. 

Our use and investigation of printed summaries 
from an EMR is not unique. Thomas et al. compared 
printed patient summaries with palm-based 
computers, and found that the user acceptance was 
equivalent for providing access to data during 
hospital rounds.13 Our study, however, is novel in its 
demonstration of the rapid acceptance of printed 
summaries among outpatient physicians and in its 
impact on patient care. 

Findings that the Patient Worksheet would 
increase compliance with care process models is 
consistent with findings by Casalino et al. in their 
evaluation of the association among information 
technology and the adoption of care process 
models.14 They identified six components of clinical 
information technology that influenced care process 
models: standardized problem list, progress notes, 
medications prescribed, medication ordering 
reminders, laboratory results, and radiology results. 
The worksheet includes 4 of 6 components identified. 

Our evaluation is limited by the fact that use of 
the worksheet was not randomized among 
physicians. All the physicians received the same 
training on the system, and had the same access to 
the worksheet within the EMR, but physicians 
individually chose to use it or not. In this 
environment we were able to assess the acceptance of 
the application within a simple implementation. 
However, there may be confounders in the evaluation 
of impact; while we controlled for age, sex, and 
previous testing history, we were unable to control 
for physician preference for the worksheet. It is 
possible that the physicians who preferred to use the 
worksheet were just better in testing for HbA1c. This 
finding itself would be important, and would indicate 
at least a perceived value of the worksheet by higher-
performing physicians.  

Our analysis was also limited by the measure of 
worksheet use through audit logs rather than direct 
observation. Worksheets accessed within the system 
were counted as “used,” even if the printed 
worksheet was not actually used by the physician 
during the office visit. However, this bias should 
only underestimate the effect of the worksheet. 

It is important to note that the Patient Worksheet 
was not the only initiative at IHC to improve HbA1c 
testing and diabetes management. This effort was one 
component of a quality improvement initiative for 
diabetes management.11 We have adopted a multi-
faceted approach to chronic disease management 
similar to Wagner’s Chronic Care Model.15, 16 
Administrative and clinical management teams at 
IHC actively lead quality improvement initiatives 
throughout the organization. Organized groups of 
clinical experts and opinion leaders are paid to 
review current research and define appropriate 
clinical practice guidelines and initiatives for the 
organization.11 These groups agree upon targeted 
standards of care and methods to measure adherence 
to these standards. The adherence to and the 
outcomes from the guidelines are routinely reviewed 
by the clinical leadership, and adjustments are made 
to adjust processes necessary to improve outcomes.17 
These practice guidelines are communicated by 
clinical leaders during interactive educational 
workshops. We facilitate adherence to the guidelines 
through reminders, alerts and suggestions within the 
electronic health record, and produce quarterly 
performance feedback to individuals and groups of 
providers.18 The reminders on the Patient Worksheet 
are one way these alerts are delivered. This quality 
improvement initiative focused on improving 
outcomes rather than analyzing the particular effect 
of each component. Even though this study evaluated 
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the specific contribution of the worksheet, it should 
not be assumed that the effect in this study would be 
observed if the worksheet were implemented 
independently of this initiative. For example, the 
worksheet has other alerts for disease management 
that are not yet part of an institutional quality 
improvement initiative, where there was no observed 
effect of the worksheet. Preliminary analysis of the 
impact of an alert within the Patient Worksheet for 
managing hypertension showed no significant 
difference in blood pressure measurements between 
patients for whom the worksheet was accessed or not. 
However, this finding may be related to findings by 
Murray et al., who observed that computer-based 
interventions did not improve treatment for 
uncomplicated hypertension.19 

CONCLUSION 
Computer-generated patient summary worksheets 

are easily adopted by clinicians, and can improve 
physician performance in adhering to accepted 
standards of care for chronic disease management. 
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