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Summary

Objectives: To develop evidence-based standardized care plans (EB-SCP) for use internationally to
improve home care practice and population health.

Methods: A clinical-expert and scholarly method consisting of clinical experts recruitment, identifi-
cation of health concerns, literature reviews, development of EB-SCPs using the Omaha System, a
public comment period, revisions and consensus.

Results: Clinical experts from Canada, the Netherlands, New Zealand, and the United States par-
ticipated in the project, together with University of Minnesota School of Nursing graduate students
and faculty researchers. Twelve Omaha System problems were selected by the participating agen-
cies as a basic home care assessment that should be used for all elderly and disabled patients. In-
terventions based on the literature and clinical expertise were compiled into EB-SCPs, and reviewed
by the group. The EB-SCPs were revised and posted on-line for public comment; revised again, then
approved in a public meeting by the participants. The EB-SCPs are posted on-line for international
dissemination.

Conclusions: Home care EB-SCPs were successfully developed and published on-line. They provide
a shared standard for use in practice and future home care research. This process is an exemplar for
development of evidence-based practice standards to be used for assessment and documentation
to support global population health and research.
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1. Background

Standardized terminologies (vocabularies) have potential to enable information exchange across
populations and settings. They are defined as “a set of standardized terms and their synonyms that
record patient findings, circumstances, events, and interventions with sufficient detail to support
clinical care, decision support, outcomes research and quality improvement” [1]. Nursing scholars
have led development of standardized interface terminologies since the 1970’s. Currently, computer
applications are driving widespread adoption of these terminologies to describe health assessments
and health care interventions [2, 3]. However, unless standards are used consistently across settings,
data generated during clinician documentation are not likely to be comparable [3, 4]. To enable op-
timal information exchange and meaningful use of data in research and program evaluation, stan-
dardized terminologies must also be used systematically to describe standards of care consistently
across settings. Such efforts to promote evidence-based health care are essential to maximize clini-
cian influence on population health outcomes. Disseminating research findings to practice settings
is a daunting task [5]. Low success rates have been reported from passive dissemination such as pub-
lications and presentations. More effective approaches such as verbal reminders and educational
outreach are needed in order to change practice behaviors of clinicians and other health care profes-
sionals [6, 7]. However, these solutions are labor and cost-intensive, and are thus unrealistic in a re-
source-constrained health care environment. The EHR offers new opportunities to disseminate re-
search through evidence-based standardized care plans (EB-SCPs). The objective of this project was
to develop home care EB-SCPs for use internationally to improve home care practice and population
health.

1.1 Definitions

This article describes a method used by the participants for developing evidence-based standardized
care plans for purposes of translating and widely disseminating best practices. The definitions that
follow are proposed by the authors specifically for this method. A standardized care plan (SCP) is de-
fined as a pre-determined menu of interventions for a particular patient situation. Translation is de-
fined as depicting intervention evidence accurately and with sufficient granularity to ensure that an
intervention can be delivered with fidelity. Interface terminology is defined as a recognized EHR
standard that enables clinicians to use computers for data capture through documentation. Granu-
larity is defined as level of detail. Dissemination is defined as wide-spread adoption of evidence-
based practice.

1.2 Use of Interface Standards in the EHR

The EHR is an optimal platform for communicating evidence-based practice during each instance of
clinician documentation [8]. To leverage this resource, evidence-based interventions can be em-
bedded within the EHR as a form of clinical decision support, using interface terminologies that en-
able standardized intervention documentation [3]. The American Nurses Association recognizes 12
terminologies, including 4 that are used broadly as interface terminologies [9]: the Omaha System
[10-12], the Nursing Intervention Classification (NIC) [13], the International Classification for
Nursing Practice (ICNP) [14], and the Clinical Care Classification (CCC) [15].

1.3 The Omaha System

The Omaha System was selected for this project by the participants because it has been or will be used
in community care settings in all participating countries (Buurtzorg Nederland, the Netherlands;
Clinician Maude, Christchurch, New Zealand; province of Alberta, Canada; multiple agencies,
USA). The Omaha System was developed over 3 decades of federally funded research, and designed
from its inception to be amenable to automation and to be used by all health care disciplines [11].
The Omaha System is a valid, reliable interface terminology that enables users to document assess-
ments and services within the EHR. In addition, it is a comprehensive, holistic assessment tool with
binary items defining 42 health concepts in environmental, psychosocial, physiological, and health
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related behaviors domains. The semantic structure of the Omaha System is a systematic architecture
or model for documenting, organizing, and storing clinical data [11]. It passed the Healthcare Infor-
mation Technology Standards Panel (HITSP) Tier 2 selection criteria for Use Cases in 2007 and is in-
tegrated into the National Library of Medicine’s Metathesaurus; CINAHL; ABC Codes; NIDSEC;
Logical Observation Identifiers, Names,and Codes (LOINC®); and SNOMED CT®. The Omaha Sys-
tem is registered (recognized) by Health Level Seven (HL7®), and is congruent with the reference ter-
minology model for the International Organization for Standardization (ISO) [12]. It is being
mapped to International Classification of Nursing Practice (ICNP®) [14]. The Omaha System has 3
components: the Problem Classification Scheme, the Problem Rating Scale for Outcomes, and the
Intervention Scheme [10]. A brief description of each component is provided below as a context for
the detailed analysis of EB-SCP development process.

The Problem Classification Scheme logically classifies health information into 42 non-overlap-
ping concepts (called “problems”) each of which is identified by a unique definition and signs/symp-
toms. Agencies or groups of agencies create standardized patient assessments using the Omaha Sys-
tem for a patient population (e.g. frail elders) or individuals with a particular condition (e.g. asthma)
(10, 16, 17].

The Problem Rating Scale for Outcomes consists of 5-point Likert-type ordinal rating scales for
the dimensions of knowledge, behavior, and status for each problem. The Problem Rating Scale for
Outcomes is used in conjunction with the Problem Classification Scheme, permitting the assessment
of patient knowledge, behavior, and status for every Omaha System problem addressed with a pa-
tient. Scores range from 1 (most negative) to 5 (most positive). Problems are typically rated at admis-
sion and discharge [10].

Interventions in the Omaha System are related to a specified problem and have 3 additional lev-
els in the hierarchy of intervention terms: category, target, and care description. There are 4 cat-
egories (action terms): teaching, guidance, and counseling (TGC); treatments and procedures (TP);
case management (CM); and surveillance (S). There are 75 defined target terms that serve to further
define the intervention action or patient need. Problem, category, and target terms can be used to-
gether in any combination, for a total of 12,600 possible interventions. In addition, the care descrip-
tion level can be customized to describe specific program or patient characteristics. This enables a
high level of granularity while maintaining a rationally determined, knowable data architecture. The
Intervention Scheme is the instrument used in this project to construct standardized care plans.

1.4 Omaha System Standardized Care Plans

Clinicians are expected to evaluate patient situations and provide appropriate care based on their
clinical assessments. Documentation involves recording their assessments and interventions using
the standardized terminology. Documentation of interventions in the EHR is facilitated by SCPs,
pre-determined menus of interventions for particular patient situations that enable rapid selection
of the interventions provided during a patient encounter. Because the Omaha System has 12,600
possible interventions (combination of problem-category-target terms), selecting from a pre-popu-
lated SCP template greatly increases speed and ease of documentation. Intervention tailoring is cap-
tured through the use of SCPs because the clinician selects only the applicable interventions, and can
add others if necessary. Over 150 examples of Omaha System SCPs for various patient populations
and conditions are available on-line at the Minnesota Omaha System Users Group web site (omaha-
systemmn.org) [18].

There is precedent for disseminating evidence in EB-SCPs in hospital EHRs [19-20] and commu-
nity setting EHRs [21]. Both Minnesota and Washington State public health clinicians have devel-
oped standardized care plans to translate and disseminate standards of care for individual and com-
munity level asthma care, family home visiting programs, children with special health care needs,
and early intervention programs for child maltreatment [18]. An example of the method as used to
develop an EB-SCP for an asthma intervention is described herein because it informed the process
for the home care international pathways in the current project. In the asthma project, state asthma
program officials worked together with respiratory therapists, public health clinicians, certified asth-
ma educators, environmental health specialists and nursing graduate students to create asthma care
EB-SCPs for home visiting using the Omaha System [17]. The purpose of this asthma SCP was to
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provide a standard of care and documentation template for public health clinicians providing home
visits to children with uncontrolled asthma symptoms. The EB-SCP illustrates several issues related
to the development of SCPs. An iterative process of incorporating evidence from national asthma
care guidelines and other scientific literature followed by practical review was repeated until all par-
ticipants reached consensus on granularity, accuracy, and completeness of the asthma EB-SCP. The
Omaha System was selected for this asthma EB-SCP because many public health departments in
Minnesota use the Omaha System in EHRs. The asthma EB-SCP is presented in its entirety to illus-
trate several methodological issues related to the development of an EB-SCP (»Table 1) [17].

1.5 Problem Selection

When using the Omaha System to develop an EB-SCP, the first step is to select the problem or prob-
lems that will be assessed pertaining to the patient population, condition, or program represented in
the SCP. Problems are selected that

a) enable a comprehensive, holistic assessment of the condition,

b) best describe program goals, and

c) enable capture of the desired program outcomes.

In the Intervention Scheme, both problem and target terms can be used to represent intervention
content. Use of the problem term enables outcome data collection. Thus, problem selection vis a vis
patient population, condition, and program is an essential first step for any EB-SCP project. In
contrast, use of the target term enables more granularity of intervention description. Health prob-
lems are rarely independent concepts. For example, a circulatory problem (e.g. congestive heart fail-
ure) is often related to a respiratory problem (e.g. shortness of breath). Use of problem and target
terms together enables precision documentation of interventions (e.g. Circulation-surveillance-
signs/symptoms medical-shortness of breath) while prioritizing outcomes measurement (Circu-
lation status) [10].

Note that there are 3 problems in the asthma EB-SCP: Respiration, Sanitation, and Substance use
(»>Table 1). These problems are important aspects of asthma in 3 domains: Respiration is the major
physiological problem, Sanitation is the major environmental problem, and Substance use (environ-
mental tobacco smoke) is a major behavioral problem. While several other problems could be incor-
porated within the assessment standard and SCP, these 3 problems were prioritized by program
clinicians as those that would best describe asthma-related needs of the children with uncontrolled
asthma symptoms, match the program’s goals, and capture data regarding the desired program out-
comes. Different problems may be selected by clinicians working with the same patient population
in different settings or programs. For example, the Medication regimen problem was not selected for
outcome measurement for the in-home asthma EB-SCP. Instead, medication administration target
terms were used with the Respiration problem. In contrast, a primary care provider in a clinic setting
may focus on the Respiration and Medication problem, using targets related to home and environ-
ment. This choice reflects the focus of each program, with emphasis on environmental assessments
in a home visiting program, vs emphasis on medication-related interventions in the clinical setting.

1.6 Intervention Menus

The second step was to create intervention menus (EB-SCPs) related to the selected problems. The
interventions are intended to describe the agency’s standards of care, encompassing the scientific
evidence, clinical expertise, and agency policies [10]. Each Omaha System intervention consists of 4
linked terms (problem-category-target-care description) as described in Psection 1.3. Referring to
»Table 1, there are 28 interventions in the asthma EB-SCP. The Respiration problem has 14 inter-
ventions, the Sanitation problem has 11 interventions, and the Substance use problem has 3 inter-
ventions. For the Respiration problem there are 3 surveillance interventions; 2 case management in-
terventions; and 9 teaching, guidance, and counseling interventions. These 14 Respiration interven-
tions include 11 different target terms. For the Sanitation problem there are 7 surveillance interven-
tions and 4 teaching, guidance, and counseling interventions. These 11 Sanitation interventions in-
clude 2 target terms. For the Substance use problem there are 2 case management interventions and
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1 surveillance intervention. These 3 Substance use interventions include 2 targets terms (P Table 1).
The 28 interventions serve as clinical decision support reminders within a documentation template.

1.7 Clinical Decision Support

The EB-SCP is intended to provide a comprehensive selection of intervention choices that both
a) serve as reminders (clinical decision support) and
b) facilitate documentation of care.

Animportant distinction is that the EB-SCP is not intended to be prescriptive, nor a lengthy, detailed
description of care. Rather, the skilled clinician should receive training in evidence-based practice
guidelines, and thereafter use the EB-SCP for documentation of patient care. This feedback loop
serves to reinforce evidence-based practice with every clinical encounter. By selecting pertinent in-
terventions from the EB-SCP, the data demonstrate how clinicians tailor care to meet the individual
needs of each patient [22].

1.8 Granularity

The level of intervention detail is referred to as granularity (higher granularity = more detail). Note
that problem-category-target combination of Sanitation-surveillance-environment was used 7
times in the SCP to support the environmental surveillance of 7 types of asthma triggers (» Table 1).
This high level of granularity is an example of translating specific sections of a standardized in-home
environmental assessment for detailed documentation purposes. An alternative, less granular
method for representing environmental surveillance would be a single surveillance intervention that
refers to a specific in-home environmental assessment checklist (i.e. “Sanitation-surveillance-en-
vironment-asthma-trigger checklist”). The asthma project team deemed that the high level of
granularity provided by including 7 interventions was best to ensure that the asthma SCP provides
enough information detail to support a thorough clinician environmental assessment, improve pa-
tient health, and generate granular intervention data regarding that assessment.

Omaha System EB-SCPs have been developed using this method locally for select populations
and health problems, and are available on-line at omahasystemmn.org [18]. There is a need to ex-
pand beyond local projects and programs to incorporate an international perspective in evidence-
based standards of care.

2. Objectives

The purpose of our long-range program of comparative effectiveness research is to evaluate the ef-
fectiveness of home care nursing practice, propose new evidence-based practices, test them in pros-
pective trials, and widely disseminate our findings in the public domain using EB-SCPs. Our long-
range goal is to improve health and prevent hospital readmissions of elderly and disabled home care
patients through improving care. The objective of this project was to develop evidence-based stan-
dardized care plans (EB-SCP) for use internationally to improve home care practice and population
health.

3. Methods

A technology enhanced participatory clinical-expert and scholarly method developed by the authors
and consisting of 7 steps was employed in this project, based on the approach described above for the
asthma EB-SPC. First, clinical and scholarly experts were identified and recruited from an inter-
national home care audience. Participants were 4 groups of clinical experts from Canada, the Nether-
lands, New Zealand, and the United States; 8 University of Minnesota School of Nursing graduate
students; and 2 faculty researchers. Participants had a range of 15-25 years of experience in commu-
nity care, home care, and long term care settings. They self-selected into this project because of their
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interest in using the Omaha System to improve home care practice. These participants remained
stable throughout the project. Second, the clinical experts identified 12 health problems common
among elderly and disabled patients as the basis of a home care assessment that should be used for
all patients (P> Table 2). Third, based on the findings of step 2, graduate students reviewed the litera-
ture on home care practices for the 12 problems. All participants contributed evidence through lit-
erature searches, clinical expertise, and research findings. Fourth, a group meeting involving clinical
experts, graduate students, and Omaha System experts was convened to write EB-SCPs using the
Omaha System. The graduate students evaluated the quality of the literature included in the review,
synthesized the evidence, and proposed interventions for the 12 problems based on their findings.
These interventions were reviewed by participants during an 8 hour face-to-face meeting, with rep-
resentatives from the Netherlands, New Zealand, and the United States attending. Issues of cultural
appropriateness, overlap in interventions between problems, and consistency in approaches across
problems were addressed. Fifth, the EB-SCPs were posted on-line and a public comment period was
announced to the Omaha System list serv. Sixth, public comment was incorporated, and an inter-
national conference call was held to review the revisions and reach consensus. The EB-SCPs were
then revised and posted on-line for public comment a second time. During another international
conference call a month later, the EB-SCPs were revised and finalized by the participants. Finally, the
EB-SCPs were posted on-line for international dissemination as standards of care, clinical decision
support reminders, and documentation templates.

4. Results

The final result of this project was a set of 12 home care EB-SCPs that are consistent with the evidence
and grounded in practice. The EB-SCPs and related references are available on-line [23-24]. They
can be used in a computerized system that employs structured documentation of clinician notes, and
are also formatted as a word document as a template for paper documentation (see »Table 3 for the
EB-SCP for the Medication regimen problem and format example). This format was developed pre-
viously by the Washington State Children with Special Health Care Needs program. It was devised to
enable paper documentation for local jurisdictions that did not have computerized documentation
systems [18].

5. Discussion

In this project, a method was explicated for developing EB-SCPs that can serve as agency standards
of care, clinical decision support reminders, and clinical documentation templates. The EB-SCPs de-
veloped in this project are or will be used to guide and document practice in home care agencies in
Canada, the Netherlands, New Zealand, and the United States.

Several issues became evident during the project, including developing a problem list for a basic
home care assessment, synthesizing literature to develop the EB-SCPs, representing home care prac-
tice using structured terminology in the EHR, and incorporating multiple cultural perspectives
within a single standard of care.

The decision to include 12 of the 42 Omaha System problems in the home care EB-SCPs illustrates
a critical consideration for problem selection in EB-SCP development: to efficiently capture optimal
data without creating a documentation burden. The tension between the needs for complete docu-
mentation and efficiency in documentation are noted in the literature, with consensus that it is best
to require assessment of the fewest problems needed to portray an accurate picture of the patient’s
condition [10]. If the minimal problem set assessment approach is adopted, it is essential for docu-
mentation systems to allow flexibility in adding other problems as needed so that the EHR does not
limit clinician assessments for unique patient situations. The 12 problems are a starting point, and
are not intended as a complete and comprehensive home care resource. Currently project partici-
pants are developing additional EB-SCPs for additional Omaha System problems (e.g. Pain and Per-
sonal care). The need to add these 2 problems illustrates the need for flexibility and adaptation in the
development and revision of EB-SCPs [16].
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The literature that supports the EB-SCP often applied to many complex problems and interven-
tions. The evidence therefore could not be explicitly linked to a particular problem or intervention.
Instead, the evidence was synthesized and applied across problems. Thus, references for the 12 EB-
SCPs are complied in a single comprehensive reference list, and are not annotated within each EB-
SCP. This method limits the ability of prospective users to evaluate how the evidence was incorpor-
ated within the EB-SCPs. An alternative approach would be to create EB-SCPs directly from pub-
lished standards of care or clinical guidelines, allowing for a clear link between the evidence and the
EB-SCP. If this alternative approach were employed, it would be possible to state the levels of evi-
dence for the standard or guideline. A drawback of this approach is the large gaps in practice that are
not addressed by published standards or guidelines.

Another challenge of knowledge representation in EB-SCPs is depicting the way-in-which inter-
ventions are delivered. The literature addresses relationship-based caregiving, with therapeutic use
of self in a caregiving context acknowledged as a best practice. Such psychosocial concepts are rarely
represented within the empirical worldview of the EHR [25]. In this project, investigators were aware
of the need to ensure that the EB-SCPs represented both the empirical evidence and the therapeutic
relationship approach known to optimize patient outcomes. For example, interventions related to
coping skills, social support, and emotional support are present in many of the care plans [23—-24].

EB-SCPs are not prescriptive, such that all interventions must be implemented in any given situ-
ation. Instead, EB-SCPs are prompts that provide clinical decision support reminders to the clini-
cians. Clinicians must be the drivers of care, incorporating the evidence as well as their clinical know-
ledge and their assessments in the patient encounter as they tailor care to meet patient needs. No pa-
tients or clinical situations are exactly alike. Any evaluation efforts should take these factors into ac-
count. Data from use of EB-SCPs will provide opportunities to evaluate use of care standards relative
to patient outcomes as they are applied in patient care. These data may also inform and future revi-
sion of EB-SCPs. In addition, use of the same EB-SCPs in diverse national contexts will provide a
unique opportunity to examine the affects of health care policy on patient outcomes.

This project reflects the perspectives of participants in 4 countries, as well as the evidence in the
literature from these countries. Several unique practices and emphases from each country were dis-
cussed and successfully incorporated within the EB-SCPs. The resulting care plans serve as a starting
point for continued development of home care practice standards and care plans in other countries
and settings. Further research involving stakeholders in the international informatics community is
needed to evaluate applicability in a wide range of countries. The next phase of this project is to test
the EB-SCPs in practice settings in studies evaluating their use and resulting care quality and patient
outcomes.

6. Conclusions

An international group of clinicians and scholars developed evidence-based standardized care plans
for home care. These care plans serve as evidence-based standards of care, documentation templates,
and clinical decision support reminders. Use of the care plans is intended to reinforce excellence in
practice that is tailored by the clinician to meet individual patient needs. The care plans are available
on-line for use by any home care agency [23].
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Table 1 Asthma Evidence-based Standardized Care Plan [17]

Problem Cate- Target Care Description

gory
Respir- S Continuity of care Adherence to asthma action plan
ation

Durable Medical Equipment Use of peak flow meter, nebulizer, inhaler and holding
chamber

Signs/Symptoms-Physical Chest tightness, wheezing, cough, shortness of breath,

sleep
TGC Durable Medical Equipment Peak flow meter, nebulizer, inhaler and holding chamber
Wellness Annual influenza vaccine, exercise, handwashing
Signs/Symptoms-Physical Individual triggers: viral infection, allergies, emotions/
stress, exercise
Environment Air Quality Index; Pollen counts
Anatomy/physiology Pathophysiology of asthma
Signs/Symptoms-Physical Evidence of Disease/Infection: Signs and symptoms of asth-
ma
Exercises Regular physical activity
Medication Action/ Purpose/Benefits: Current asthma management practices,
Side Effects controllers and relievers, and side effects
™M Medical/Dental Care Coordination Among Providers: Primary care, asthma care

specialist, allergist, school clinician

Other community resources  Financial, housing, transportation, health insurance, edu-
cational support, tenants rights

TGC Environment Relationship to disease
Sani- S Environment Mold and moisture
tation Pests such as rodents, cockroaches
Feathery and/or furry pets (cat, dog, bird, hamster, other)
Dust, excess clutter

Consumer products such as cleaning products personal care
products, fragranced products, and ozone air cleaners

Odors

Supplemental Heating Sources such as wood burning stove,
fireplace, unvented kerosene or gas space heater

TGC Durable Medical Equipment Products to reduce environmental triggers include bed and
pillow encasements, HEPA vacuum cleaner, portable HEPA
air cleaner, furnace filters, dehumidifiers

Environment Cleaning and vacuuming (frequency and proper technique)
Integrated pest management, health effects of pesticides
Emphasize environmental triggers in bedroom
Sub- S Substance use cessation Use pattern
stance Environment Environmental tobacco smoke

use . . , .
CM Other community resource  Telephone information/reassurance: direct referrals may be

make to smoking cessation programs on behalf of clients
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Table 2 Problems Selected for the International Home Care Evidence-based Standardized Care Plan [23]

Problem
Abuse

Caretaking/par-
enting

Circulation

Medication
regimen

Mental Health

Neglect

Neuro-musculo
skeletal function

Nutrition

Residence

Respiration

Skin

Substance use

© Schattauer 2011

Definition

Child or adult subjected to nonaccidental physical, emotional, or sexual violence or injury.
(Martin, 2005, p. 219)

Providing support, nurturance, stimulation, and physical care for dependent child or adult.
(Martin, 2005, p. 208)

Pumping blood in adequate amounts and pressure throughout the body.
(Martin, 2005, p. 277)

Use or application of over-the-counter or prescribed/recommended medications and infusions
to meet guidelines for therapeutic action, safety, and schedule.
(Martin, 2005, p. 350)

Development and use of mental/emotional abilities to adjust to life situations, interact with
others, and engage in activities.
(Martin, 2005, p. 199)

Child or adult deprived of minimally accepted standards of food, shelter, clothing, or care.
(Martin, 2005, p. 214)

Ability of nerves, muscles, and bones to perform or coordinate specific movement, sensation,
or regulation.
(Martin, 2005, p. 263)

Select, consume, and use food and fluids for energy, maintenance, growth, and health.
(Martin, 2005, p. 323)

Living area. (p.175)

Inhaling and exhaling air into the body and exchanging oxygen.
(Martin, 2005, p. 270)

Normal covering of the body.
(Martin, 2005, p. 258)

Consumption of medicines, recreational drugs, or other materials likely to cause mood changes
and/or psychological/physical dependence, illness, and disease.
(Martin, 2005, p. 337)
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=

Table 3 Evidence-Based Standardized Care Plan for the Medication Regimen Problem [23] This Medication regimen

Research Article

EB-SCP is one of 12 EB-SCPs developed for home care practice. Assessment components include knowledge, behavior,
and status ratings in the first row, and signs/symptoms of Medication regimen problems in the left column. A menu

of 16 evidence-based interventions is provided in the remaining rows, with a space to document free text related to

each intervention, in a category-target-care description format. Each row is 1 intervention.
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