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Standardized terminologies have existed for decades (Westra et al., 2008) 

with some, (i.e. ICD), in existence for over 100 years (World Health Organizaiton, 

2013). However, the use of standardized terminologies to represent nursing 

collected data that is electronically retrievable is limited (Lang, 2008). Hence, this 

research seeks to identify to what extent, selected fall risk factors and the 

problem, ‘risk for falls,’ are represented and retrievable in the patient’s electronic 

health record in one acute care organization. 
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Chapter 3: Methods 

The purpose of this research was to identify to what extent, 

selected fall risk factors and the problem, ‘risk for falls’ are represented 

and retrievable in the patients’ electronic health record in one acute care 

organization. Specifically, this study seeks to answer three questions:  

1) How can the selected fall risk factors and problem, ‘risk for falls’ be 

represented through selected standardized terminologies?  

2) How are the selected fall risk factors and problem, ‘risk for falls’ represented in 

a clinical information system?  

3) Which of the selected fall risk factors and problem, ‘risk for falls’ can be 

retrieved from the electronic health record? 

Setting 

The research was conducted at a local health care system, utilizing the 

electronic health record data from among patients discharged from one of seven 

medical/surgical units. The local health care system is a small, mid-western, non-

profit, health-system with two hospitals. Each hospital offers inpatient, 

ambulatory, and outpatient care. The first hospital has eleven inpatient 

departments offering medical, surgical, critical care, obstetrics, gynecological, 

pediatric, and psychiatric services and serves approximately 16,000 inpatients 

per year. The second hospital serves just over 3,000 inpatients per year and has 

five inpatients departments offering medical, surgical, critical care, obstetrics, 

gynecological and pediatric services. The seven medical/surgical units were 
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chosen because a majority of the reviewed fall risk research was conducted in 

inpatient medical/surgical departments. 

Research Question One: How can the Selected Fall Risk Factors and the 

Problem, ‘Risk for Falls’ be Represented through Selected Standardized 

Terminologies? 

Design. The first research question was completed using terminology 

mapping. Other nurse researchers have used similar mapping methods to match 

evidence-based practice recommendations from the literature to standardized 

terminologies (Dontje & Coenen, 2011; Kerfoot et al., 2010). For this research, 

each of the five selected fall risk factors and the problem, ‘risk for falls,’ were 

mapped to standard terms found in the following terminologies: ICD-9, 

SNOMED-CT, NANDA-International (Taxonomy II), the Aurora Risk for Falls 

Constraint group published in USHIK, and the AHFS Pharmacological 

Therapeutic Classification. Through the literature search, terms that represented 

each of the five falls risk factors and the problem, ‘risk for falls,’ were recorded 

and used as ‘key words’ to search for lexical matches to terms in  each of the five 

standardized terminologies. Each lexically matching (term to term) standardized 

term was evaluated for appropriates for inclusion, based on the researchers 

clinical knowledge. Table 13 displays the representational terms from the 

evidence used as key words. 
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Table 13 

Representational Terms as Key Words 

General Term Representational Terms used as “Key Word” for 

Lexical Matching 

Risk for Falls Potential for falls 

Low, medium, high risk for falls 

Morse score 45 or greater 

STRATIFY score 2 or greater 

History of Falls Previous fall history 

Presenting with a fall 

History of fall in past 3 months and/or this admission 

Fall in past 2 months 

Impaired Gait Weak gait pattern 

Gait abnormality 

Ataxia 

Cognitive 

Impairment 

Impaired mental status 

Dementia 

Delirium 

MMSE score 

Senility and organic mental disorders 

Confusion 

Confused patient 

Impaired judgment/ lack of safety awareness 

Changes in mental status 

Disorientation (memory loss) 

Urinary 

Incontinence 

Urinary incontinence 

Urinary incontinent management 

Urinary elimination management 

Pt. reports getting wet or soiling self or incontinence 

Sleeping 

Medications 

Sedatives 

CNS Agents 
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Table 13 

Representational Terms as Key Words 

General Term Representational Terms used as “Key Word” for 

Lexical Matching 

Hypnotics 

Note: MMSE=Mini Mental State Examination 

 

 The five terminologies were selected because the review of literature 

indicated that intrinsic falls risk factors include co-morbid diseases, historical and 

physical conditions that are typically reviewed as part of the nursing assessment 

and specific medication classes (Currie, 2008). All continue to be substantiated 

as significant fall risk factors through recent research. The following section 

outlines the terminology mapping process used for each of the five terminologies. 

NANDA-I. The NANDA International Nursing Diagnosis: Definitions and 

Classifications 2012-2014 (Herdman, 2012) text was searched for nursing 

diagnoses that matched the key words from Table 12. Each NANDA-I diagnosis 

is constructed with a label, a unique five-digit code, a definition, a list of defining 

characteristics, and a list of related factors. The key words were used to identify 

lexical matches in the diagnosis label, diagnosis definition, or defining 

characteristics. 

SNOMED CT and ICD-9 CM. The National Cancer Institute (NCI) Term 

Browser (National Cancer Institute, 2013) was used to search for SNOMED-CT 

and ICD-9 terms that matched the key words from Table 12. The NCI term 

browser is located at www.nciterms.nci.nih.gov/ncitbrowser. The NCI term 

browser allows the user to narrow or widen the search with the application of 

http://www.nciterms.nci.nih.gov/ncitbrowser
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filters. The user can select one of the following filters: 1) Exact match; 2) Begins 

with; 3) Contains. A second filter allows the user to select one of the following 

filters: 1) Name/Code; 2) Property; and 3) Relationship (National Cancer Institute, 

2013). As the representational terms from the evidence were used for lexical 

matching, the filters ‘contains’ and ‘name/code’ were applied for the search of the 

SNOMED CT and ICD-9 terminologies. The key words and the lexical variants 

were used to search. Only preferred terms were selected for the mapping, no 

entry terms were selected. 

The Aurora “Risk for Falls” Constraint Group. The Aurora “Risk for Falls” 

Constraint Group located in the USHIK database was searched for potential 

matching terms. The U.S. Heath Information Knowledgebase (USHIK) website at 

(http://ushik.ahrq.gov/index.jsp?enableAsynchronousLoading=true) was 

accessed and the Aurora “Risk for Falls” Constraint Group data elements were 

downloaded for review. The constraint group data set contained 30 data 

elements. Each data element included, among other details, the data element 

name, identification number, and permissible values (United States Health 

Information Knowledgebase, 2010). The data element name and permissible 

values were searched for lexical matches. 

AHFS. The  American Hospital Formulary Service (AHFS) 

Pharmacological Therapeutic Classification text  was searched to map the three 

medication classes found to be significant fall risk factors in acute care (American 

Society of Health-System Pharmacists, 2013a). The AHFS Pharmacological 

Therapeutic Classification is a four-tier, hierarchal classification registered with 

http://ushik.ahrq.gov/index.jsp?enableAsynchronousLoading=true
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the HL7 Object Identifier Definition (OID) Registry (American Society of Health-

System Pharmacists, 2013b; Health Level Seven International, 2013). Each 

medication is labeled with class number and a class description, with increasing 

levels of specificity (American Society of Health-System Pharmacists, 2013b).  

Once the mapping was completed, three UW Milwaukee faculty members 

with experience in terminology mapping provided expert review and feedback on 

the proposed mapping. The faculty members recommended that the method of 

lexical mapping be clear. This feedback resulted in a second review of the 

mapped concepts by the researcher to ensure appropriate lexical mapping. 

Consequently, two originally mapped ICD-9 CM codes were dropped because 

the lexical matches were mapped to the synonyms of the diagnosis name and 

not the name itself. For example, the search with the key word ‘ataxia’ resulted in 

the return of the diagnosis, ‘lack of coordination,’ because ataxia was listed as a 

synonym.  

Research Question Two: How are the Selected Fall Risk Factors and 

Problem, ‘Risk for Falls’ Represented in a Clinical Information System? 

Design. The second research question was also completed through 

terminology mapping. Research question number two was completed using the 

standard terms mapped in question one. The study site’s simulated clinical 

information system (the simulated system is a copy of the actual clinical 

information system, but without real patient data) was used to search for 

matching terms recorded in discrete fields. Data recorded in narrative text (e.g. 

progress notes, nursing notes, history and physical reports) were not searched 
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for potential matches. The researcher worked with staff from the local 

organization to locate the mapped standardized terms within the study site’s 

clinical information system. In addition, the key words were used to locate non-

standardized, lexical matching terms that were specific to the study site. Once 

the standard and non-standardized terms were located in the clinical information 

system, the researcher worked with a clinical information system analyst and 

data warehouse analyst to identify the associated ‘machine-readable codes’ that 

would be required to extract data from the electronic data warehouse.  

Research Question Three: Which of the Selected Fall Risk Factors and 

Problem, ‘Risk for Falls’ can be Retrieved from the Electronic Health 

Record? 

Design. A retrospective, descriptive study design was utilized to identify 

which fall risk factors and if the problem, ‘risk for falls,’ were retrievable from 

patient data contained within the electronic data warehouse. 

Sampling methods. The unit of analysis for this study was an episode of 

care. An episode of care is defined as the time from a patient’s admission to the 

hospital inpatient department to the time of discharge. Only patient data elements 

contained within the study site’s electronic data warehouse were requested for 

this research. Data from all patients discharged from one of the study site’s 

seven medical/surgical units, for the period of May 10, 2013 through June 10, 

2013 were included in the sample. The estimated sample for this study was 

projected to include between 600-800 patient episodes of care.  
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Inclusion and exclusion criteria. This research focused on the 

representation and retrieval of fall risk factors and the problem, ‘risk for falls’ as 

data elements in the electronic health record for all patients, not only fall risk 

factors among patients who fell. The data requested for this research included 

data from patients who were 18 years old or older at the time of the data 

extraction. Episodes of care lasting less than 24 hours were excluded because 

the admission documentation at the research site is required to be completed 

within 24 hours of admission, therefore, patients with a stay of less than 24 

hours, may not have fall risk factors or ‘risk for falls’ recorded. Each fall risk term 

that was available in the electronic data warehouse was extracted, using an 

electronic query, only if it was present in the patient’s electronic health record 

during the hospital episode of care.  

Testing the data extraction method. Prior to requesting the patient 

data for research question three, the researcher worked with the data warehouse 

analyst to test the method of data extraction. The researcher requested the data 

and corresponding medical record numbers of three episodes of care who meet 

the inclusion/exclusion criteria. Using the medical record number, the researcher 

visually compared the patient’s electronic health record to the data that was 

retrieved during the electronic data extraction, for the corresponding hospital 

episode, to verify that the data matched. The data matched 100%. Each term 

retrieved during the electronic data extraction matched the patient’s electronic 

health record for the given hospital episode. After verification, the dataset for 

method testing (n=3) was destroyed. 
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Data collection. Once the method of data extraction was verified with the 

small limited data set, the researcher requested a de-identified data set for the 

entire sample population. The coded data elements that represent the fall risk 

factors and the problem, ‘risk for falls’ were retrieved from the electronic data 

warehouse by a data warehouse analyst at the study site. 

Data management. The data warehouse analyst, exported the de-

identified data set to an Excel® file and sent it via secure email to the researcher. 

The researcher reviewed the excel file for any obvious errors and imported it into 

SPSS (Version 17) for further review and analysis.  

Data analysis. Each row in the SPSS file represented the data from 

unique hospital episode for a single patient. Data were analyzed using SPSS 

(Version 17). Data were first reviewed for any obvious errors and the SPSS row 

count was double-checked against the original excel file. The row counts 

matched. There were 995 rows of data in both the original excel file and the 

SPSS file. Frequencies of each data element were analyzed for each variable to 

identify any coding errors. Descriptive data were analyzed for each retrieved 

term. 

Protection of human subjects. The institutional review board at the study 

site and the University of Wisconsin-Milwaukee reviewed and approved this 

research. As this research would not have been possible if a written consent 

were required, a waiver of authorization was received. The data set that included 

the patient’s medical record numbers, for the method testing, was destroyed after 
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the method of data extraction was verified. For each of the patient records 

accessed to verify the method of data extraction, a ‘quick disclose’ was 

completed in the patient’s electronic health record to document the data 

reviewed. The researcher maintained all data and completed all analysis on a 

password-protected computer in a locked office. 
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Chapter 4 Findings 

The purpose of this study was to identify to what extent selected fall risk 

factors and the problem, ‘risk for falls,’ were represented and retrievable in the 

patient’s electronic health record in acute care. Specifically, this study sought to 

answer three questions: 1) How can the selected fall risk factors and problem, 

‘risk for falls’ be represented through selected standardized terminologies? 2) 

How are the selected fall risk factors and problem, ‘risk for falls’ represented in a 

clinical information system? and 3) Which of the selected fall risk factors and 

problem, ‘risk for falls’ can be retrieved from the electronic health record? In this 

section, the results of each of the three research questions are presented. 

Research Question One: Representation of Fall Risk Factors and ‘Risk for 

Falls’ with Standardized Terminology 

 The five terminologies were selected because the review of literature 

indicated that intrinsic falls risk factors include co-morbid diseases, historical and 

physical conditions that are typically reviewed as part of the nursing assessment 

and specific medication classes (Currie, 2008). Additionally, the five 

terminologies represent a mixture of domain specific terminologies (NANDA-I, 

ICD-9 CM, and AHFS), a multidisciplinary terminology (SNOMED CT), and a 

site-specific terminology (Aurora “Risk for Falls” Constraint Group), which 

provided for complete mapping of all terms. This section describes the results of 

the terminology mapping of each of the five selected fall risk factors and the 

problem, ‘risk for falls,’ to each of the five selected terminologies. 
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NANDA-I. The North American Nursing Diagnosis Association-

International (NANDA-I), describes that a nursing risk diagnosis is a “clinical 

judgment about human experience/responses to health conditions/life processes 

that have a high probability of developing within an individual…” and is 

“supported by risk factors that contribute to the vulnerability” (Herdman, 2012, p. 

341). The problem, ‘risk for falls’ mapped to the NANDA-I  diagnosis “Risk for 

Falls” (00155) (Herdman, 2012). Each of the other five fall risk factors, except 

‘history of falls,’  and ‘sleeping medications’ mapped to one or more NANDA-I 

diagnosis. However, because these two risk factors represent patient data and 

not a “clinical judgment about human experience/response to health 

conditions/life process…” (Herdman, 2012, p. 341), it is logical that no matching 

diagnoses were found.  ‘Impaired gait’ did not exist as a diagnosis. However, 

among the defining characteristics for the diagnosis, ‘Impaired mobility,’ the term 

‘gait changes’ was identified and accepted as a positive match. The complete 

results of the terminology mapping to NANDA-I diagnosis are displayed in Table 

14.  



 

 
 

Table 14 

Risk for Falls and Fall Risk Factors Mapped to NANDA-I 

General Term Representational Terms from Evidence NANDA-I Terms (Codes) 

Risk for Falls 
Potential for falls; Low, medium, high risk, Morse score 45 or 

greater; STRATIFY score 2 or greater 
Risk for falls (00155) 

History of Falls 
Presenting with a fall; History of fall in past 3 months and/or 

this admission; Fall in past 2 months 
NA 

Impaired Gait Weak gait pattern; Gait abnormality; Ataxia 
Impaired Physical Mobility 

(00085) 

Cognitive Impairment 

Impaired mental status; Dementia; Delirium; MMSE score; 

Senility organic mental disorders; Confusion; Confused patient; 

Impaired judgment/ lack of safety awareness; Changes in 

mental status; Disorientation (memory loss) 

Acute Confusion (00128) 

Chronic Confusion (00129) 

Impaired Memory (00131) 

6
6
 



 
 

 
 

Table 14 

Risk for Falls and Fall Risk Factors Mapped to NANDA-I 

General Term Representational Terms from Evidence NANDA-I Terms (Codes) 

Urinary Incontinence 

Urinary incontinence; Urinary incontinence management; 

Urinary elimination management; Patient reports getting wet or 

soiling self or incontinence 

Impaired Urinary Elimination 

(00016) 

Functional Urinary Incontinence 

(00020) 

Overflow Urinary Incontinence 

(00176) 

Reflex Urinary Incontinence 

(00018) 

Stress Urinary Incontinence 

(00017) 

Urge Urinary Incontinence 

(00019) 

Sleeping Medications Sedatives; CNS agents; Hypnotics NA 

6
7
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SNOMED CT.  The SNOMED CT terminology was searched utilizing the 

NCI term browser and the filters described in the methods section. Several key 

words resulted in a number of potential matches, while others returned no 

matches (see Appendix B for returns for each key word). The key words ‘weak 

gait’ returned no matches but the key word ‘ataxia’ returned potential 72 matches 

due to the of the variety of different types of ataxia. Only the term ‘ataxia’ was 

selected as the most appropriate lexical match. The key word dementia returned 

92 matches and delirium returned 28. Only the exact lexical matches of each 

were mapped. The key word confusion returned 35 potential matches. Only 

acute and chronic confusion were mapped. The term ‘MMSE’ returned one 

potential match, ‘Mini-mental state examination.’ However, this concept 

represents the application of the scale itself, not the results of the examination, 

so it was not included in the mapping. The key words ‘urinary incontinence’ 

returned 24 potential matches, several of which were procedures for the 

treatment of urinary incontinence; therefore, only the lexical match ‘urinary 

incontinence’ selected. The key words, ‘sleeping medications’ returned no 

matches but there were 54 potential matches for the key word ‘sedatives’ and 37 

for the terms ‘hypnotics.’ However, many of the returned matches represented 

disorders, such as ‘poisoning by mixed sedative’ and thus were not selected. 

Table 15 displays the representational terms from the evidence mapped to 

SNOMED CT terms. 



 

 
 

Table 15  

Risk for Falls and Fall Risk Factors Mapped to SNOMED CT 

General Term 

Representational Terms 

from Evidence 

SNOMED CT Concepts (Code) 

Risk for Falls 

Potential for falls; Low, medium, high risk for falls;  

Morse score 45 or greater; STRATIFY score 2 or 

greater 

At Risk for Falls  

(129839007) 

At Low Risk for Falls (439430008) 

History of Falls 
Presenting with a fall; History of fall in past 3 months 

and/or this admission; Fall in past 2 months 

History of fall  

(428942009) 

Impaired Gait Weak gait pattern; Gait abnormality; Ataxia 

Ataxia (20262006) 

Abnormal gait (22325002) 

6
9
 



 
 

 
 

Table 15  

Risk for Falls and Fall Risk Factors Mapped to SNOMED CT 

General Term 

Representational Terms 

from Evidence 

SNOMED CT Concepts (Code) 

Cognitive Impairment  

Impaired mental status; Dementia; Delirium; MMSE 

score; Senility organic mental disorders; Confusion; 

Confused patient; Impaired judgment/ lack of safety 

awareness; Changes in mental status; Disorientation 

(memory loss) 

Altered mental status (419284004) 

Transient altered mental status 

(433082007) 

Dementia (52448006) 

Delirium (2776000) 

Disorientated (62476001) 

Acute confusion (130987000) 

Chronic confusion (130988005) 

Impaired judgement (38504003) 

Senility (271873000) 

Senility (32864002) 

Organic mental disorder (1149008) 

7
0
 



 
 

 
 

Table 15  

Risk for Falls and Fall Risk Factors Mapped to SNOMED CT 

General Term 

Representational Terms 

from Evidence 

SNOMED CT Concepts (Code) 

Urinary Incontinence 

Urinary incontinence; Urinary incontinence 

management; Urinary elimination management; 

Patient reports getting wet or soiling self or 

incontinence 

Urinary incontinence (165232002) 

Incontinence (48340000) 

Sleeping Medications Sedatives; CNS agents; Hypnotics 

Sedative (349859000) 

Sedative (372614000) 

Hypnotic agent (372585002) 

Hypnotic AND/OR sedative (439304005) 

Anxiolytic, sedative AND/OR hypnotic 

(105917007) 

7
1
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Aurora “Risk for Falls.” First, the key words were used to potential 

matches to the 30 data element names. Nineteen of the 30 data elements were 

identified as potential lexical matches or those that may contain permissible 

values that would provide potential lexical matches. Each of the 19 data 

elements were reviewed. Data elements that included the permissible values, 

‘WDL’ and ‘WDL Except’ were not mapped because the level of detail about the 

‘exception’ was not included in these elements. Seven data elements were found 

to contain lexical matches to either the data element name or one or more of the 

permissible values for that data element. For those data elements with matching 

permissible values, only the permissible values that were lexical matches were 

mapped. For example, the permissible values for the data element, ‘Changes in 

Voiding Habits Details’ included frequency, incontinence, nocturia, polyuria and 

urgency, but only incontinence matched the key words. 

History of falls mapped to the data element labeled, ‘musculoskeletal 

health history data element’, and the permissible value, ‘History of fall within 1 

year.’ The key words, ataxia, weak gait pattern and gait abnormality produced no 

lexical matches. The data element, ‘Gait-MS Assessment,’ was reviewed and 

while the permissible values did include terms such as staggering and limping, 

which could semantically be mapped to the key words, the design of this 

research is limited to lexical matching. Table 16 displays the selected terms 

mapped from the Aurora “Risk for Falls” group.   



 
 

 
 

Table 16  

Risk for Falls and Fall Risk Factors Mapped to Aurora “Risk for Falls” 

Risk Representational Terms from Evidence 

USHIK Name 

(Constraint ID) 

Permissible Values 

Risk for Falls 

Potential for falls; Low, medium, high risk for falls;  

Morse score 45 or greater; STRATIFY score 2 or 

greater 

NA NA 

History of 

Falls 

Presenting with a fall; History of fall in past 3 months 

and/or this admission; Fall in past 2 months 

Musculoskeletal-Health History 

(UWMilwaukee.111189v.1) 

History of fall within 

last year 

Impaired Gait Weak gait pattern; Gait abnormality; Ataxia NA NA 

Dementia 

 

Impaired mental status; Dementia; Delirium; MMSE 

score; Senility organic mental disorders; Confusion; 

Confused patient; Impaired judgment/ lack of safety 

awareness; Changes in mental status; Disorientation 

Neurological-Health History 

(UWMilwaukee111191v.1) 

 

 

7
3
 

 



 

 
 

Table 16  

Risk for Falls and Fall Risk Factors Mapped to Aurora “Risk for Falls” 

Risk Representational Terms from Evidence 

USHIK Name 

(Constraint ID) 

Permissible Values 

(memory loss) 

Orientation-Neuro Assessment 

(UWMilwaukee.111196v.1) 

Disoriented to 

person; Disoriented 

to place; Disoriented 

to time 

Urinary 

Incontinence 

Urinary incontinence; Urinary incontinence 

management; Urinary elimination management; Patient 

reports getting wet or soiling self or incontinence 

Changes in Voiding Habits 

Details 

(UWMilwaukee.111198v.1) 

Incontinence 

Sleeping 

Medications 
Sedatives; CNS agents; Hypnotics NA NA 

7
4
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ICD-9 CM. The key words and their lexical variants were used to search 

the ICD-9 CM terminology thorough the NCI Term Browser. Unlike the search of 

the SNOMED CT terminology, the search of the ICD-9 CM terminology resulted 

in fewer returned terms per key words (see Appendix B for summary of the 

number of returned matches per key word). As with the SNOMED CT mapping, 

when a key word search returned multiple terms and more than one included the 

key words, only the closest lexical matches were selected. For example, the term 

‘confusion’ returned seven potential matches, but the only appropriate lexical 

matches were already mapped from the key word delirium. There were four 

potential matches returned with the key word ‘gait,’ but three represented 

procedures or interventions, therefore, ‘abnormality of gait’ was mapped. The key 

word ‘ataxia’ returned ten potential matches and none were lexical matches. 

Neither the key words, ‘impaired judgment’ or ‘lack of safety awareness’ returned 

any potential matches but the key words ‘mental status’ returned three potential 

matches, one of which was appropriate to map. The search with the key word 

‘disorientation’ returned two potential matches, neither of which was an 

appropriate lexical map. Finally, the terms that represented sleeping medications 

were used as key word searches, but only returned matches related to 

‘poisoning’ with medications or ‘adverse events,’ so none were included. Table 

17 displays the final mapping of the representational terms to ICD-9 CM 

diagnoses. 



 
 

 
 

Table 17  

Risk for Falls and Fall Risk Factors Mapped to ICD-9 CM 

Risk Representational Terms from Evidence ICD-9 CM (Code) 

Risk for Falls 

Potential for falls; Low, medium, high risk for falls;  

Morse score 45 or greater; STRATIFY score 2 or 

greater 

NA 

History of Falls 

Presenting with a fall; History of fall in past 3 

months and/or this admission; Fall in past 2 

months 

History of Fall 

(V15.88) 

Impaired Gait Weak gait pattern; Gait abnormality; Ataxia Abnormality of gait (781.2) 

7
6
 



 
 

 
 

Table 17  

Risk for Falls and Fall Risk Factors Mapped to ICD-9 CM 

Risk Representational Terms from Evidence ICD-9 CM (Code) 

Cognitive Impairment 

 

Impaired mental status; Dementia; Delirium; 

MMSE score; Senility organic mental disorders; 

Confusion; Confused patient; Impaired judgment/ 

lack of safety awareness; Changes in mental 

status; Disorientation (memory loss) 

Senile dementia (290.0) 

Dementia, unspecified without behavioral 

disturbance (294.20) 

Delirium due to conditions classified 

elsewhere (293.0) 

Senility without mention of psychosis (797) 

Altered mental status (780.97) 

Reactive Confusion (298.2) 

Memory Loss (780.93) 

Other Specified Transient Organic Mental 

Disorders (293.89) 

7
7

 





 
 

 
 

Table 22 

Cognitive Impairment Mapping to Clinical Information System 

NANDA-I 

(Codes) 

SNOMED CT 

(code) 
ICD-9 

Aurora Risk for Falls 

(USHIK Code) 

[Permissible Value] 

AHFS 

Study Site Clinical 

Information System 

(Permissible Values) 

Location in the 

Clinical Information 

System 

(Electronic Data 

Warehouse Machine 

Readable Code) 

 

Chronic 

confusion 

(130988005) 

    

Medical 

History/Problem List 

(None) 

 

Impaired 

judgment 

(38504003) 

    Does not Exist 

 

Senility 

(271873000) 

Or 

(32864002) 

    

Medical 

History/Problem List 

(None) 

 

Organic 

mental 

disorder 

(1149008) 

    

Medical 

History/Problem List 

(None) 

9
4
 



 
 

 
 

Table 22 

Cognitive Impairment Mapping to Clinical Information System 

NANDA-I 

(Codes) 

SNOMED CT 

(code) 
ICD-9 

Aurora Risk for Falls 

(USHIK Code) 

[Permissible Value] 

AHFS 

Study Site Clinical 

Information System 

(Permissible Values) 

Location in the 

Clinical Information 

System 

(Electronic Data 

Warehouse Machine 

Readable Code) 

 

O/E mentally 

confused 

(162702000) 

    Does not Exist 

 

Transient 

memory loss 

(307413004) 

    

Medical 

History/Problem List 

(None) 

  

Senile 

dementia 

(290.0) 

   

Medical 

History/Problem List 

(290.0) 

  

Dementia, 

unspecified 

without 

behavioral 

disturbance 

(294.20) 

   

Medical 

History/Problem List 

(274.20) 

9
5
 



 
 

 
 

Table 22 

Cognitive Impairment Mapping to Clinical Information System 

NANDA-I 

(Codes) 

SNOMED CT 

(code) 
ICD-9 

Aurora Risk for Falls 

(USHIK Code) 

[Permissible Value] 

AHFS 

Study Site Clinical 

Information System 

(Permissible Values) 

Location in the 

Clinical Information 

System 

(Electronic Data 

Warehouse Machine 

Readable Code) 

  

Delirium due 

to conditions 

classified 

elsewhere 

(293.0) 

   

Medical 

History/Problem List 

(293.0) 

 

 

Senility 

without 

mention of 

psychosis 

(797) 

   

Medical 

History/Problem List 

(797) 

 

 

Altered 

mental status 

(780.97) 

   

Medical 

History/Problem List 

(780.97) 

 

 
Memory loss 

(780.93) 
   

Medical 

History/Problem List 

(780.93) 

9
6
 



 
 

 
 

Table 22 

Cognitive Impairment Mapping to Clinical Information System 

NANDA-I 

(Codes) 

SNOMED CT 

(code) 
ICD-9 

Aurora Risk for Falls 

(USHIK Code) 

[Permissible Value] 

AHFS 

Study Site Clinical 

Information System 

(Permissible Values) 

Location in the 

Clinical Information 

System 

(Electronic Data 

Warehouse Machine 

Readable Code) 

 

 

Other 

specified 

organic 

mental 

disorders 

(293.89) 

   

Medical 

History/Problem List 

(293.89) 

 

 

Reactive 

confusion 

(298.2) 

   

Medical 

History/Problem List 

(298.2) 

 

  

Neurological-Health History 

(UWMilwaukee111191v.1) 

[Dementia] 

  Does not Exist 

9
7
 



 
 

 
 

Table23 

 Urinary Incontinence Mapping to Clinical Information System 

NANDA-I 

(Codes) 

SNOMED 

CT (code) 
ICD-9 

Aurora Risk For Falls 

(USHIK Code) [Permissible 

Values] 

AHFS 

Study Site Clinical 

Information 

System 

(Permissible 

Values) 

Location in the 

Clinical Information 

System 

(Electronic Data 

Warehouse Machine 

Readable Code) 

Impaired Urinary 

Elimination 

(00016) 

     Does Not Exist 

Functional 

Urinary 

Incontinence 

(00020) 

     Does Not Exist 

Overflow Urinary 

Incontinence 

(00176) 

     Does Not Exist 

Reflex Urinary 

Incontinence 

(00018) 

     Does Not Exist 

Impaired Urinary 

Elimination 

(00016) 

 

    

Does Not Exist 

1
0

2
 



 
 

 
 

Table23 

 Urinary Incontinence Mapping to Clinical Information System 

NANDA-I 

(Codes) 

SNOMED 

CT (code) 
ICD-9 

Aurora Risk For Falls 

(USHIK Code) [Permissible 

Values] 

AHFS 

Study Site Clinical 

Information 

System 

(Permissible 

Values) 

Location in the 

Clinical Information 

System 

(Electronic Data 

Warehouse Machine 

Readable Code) 

Stress Urinary 

Incontinence 

(00017) 

 

    

Does Not Exist 

Urge Urinary 

Incontinence 

(00019) 

 

    

Does Not Exist 

 

Urinary 

incontinence 

(165232002) 

    
Medical 

History/Problem List 

 
Incontinence 

(48340000) 
    

Medical 

History/Problem List 

(None) 

  

Urinary 

incontinence 

(788.3) 

   

Medical 

History/Problem List 

(788.3) 

1
0

3
 



 
 

 
 

Table23 

 Urinary Incontinence Mapping to Clinical Information System 

NANDA-I 

(Codes) 

SNOMED 

CT (code) 
ICD-9 

Aurora Risk For Falls 

(USHIK Code) [Permissible 

Values] 

AHFS 

Study Site Clinical 

Information 

System 

(Permissible 

Values) 

Location in the 

Clinical Information 

System 

(Electronic Data 

Warehouse Machine 

Readable Code) 

 

  

Changes in Voiding Habits 

Details 

(UWMilwaukee.111198v.1) 

[Incontinence] 

  Does Not Exist 

    NA  NA 

 

 

   Elimination Risk 

Factors Related to 

Falls (incontinence) 

Patient Care 

Summary Flow 

sheet 

 

 

   Voiding 

Characteristics 

(incontinence) 

Patient Care 

Summary Flow 

sheet 

 
 

   Urine Elimination, 

Impaired 

Care Plan 

(LCE 660086) 

1
0

4
 



105 
 

 
 

Sleeping medications. The mapped SNOMED CT terms were not visible 

to the clinician in either the 'Medical History' or the ‘Problem List' sections of the 

clinical information system. The mapped AHFS terms, drug classifications, did 

not display as part of the ‘Orders’ section of the system. Consultation with the 

pharmacy informatics analyst revealed that medications could be sorted by class 

in the ‘Orders’ section, but the classification scheme was vendor specific. Table 

24 displays the mapping of the standardized terms representing sleeping 

medications to the study site’s clinical information system. 



 
 

 
 

. 

Table 24  

Sedatives and Hypnotics Mapped to the Clinical Information System 

NANDA-I 

(Codes) 

SNOMED CT 

(code) 
ICD-9 

Aurora Risk For 

Falls 

(USHIK Code) 

[Permissible 

Values] 

AHFS 

Study Site Clinical 

Information System 

(Permissible Values) 

Location in the 

Clinical 

Information 

System 

(Electronic Data 

Warehouse 

Machine 

Readable Code) 

NA      NA 

 
Sedative 

(349859000) 
    Does Not Exist 

 
Sedative 

(372614000) 
    Does Not Exist 

 
Hypnotic agent 

(372585002) 
    Does Not Exist 

 

Hypnotic AND/OR 

sedative 

(439304005) 

    Does Not Exist 

1
0

6
 



 
 

 
 

Table 24  

Sedatives and Hypnotics Mapped to the Clinical Information System 

NANDA-I 

(Codes) 

SNOMED CT 

(code) 
ICD-9 

Aurora Risk For 

Falls 

(USHIK Code) 

[Permissible 

Values] 

AHFS 

Study Site Clinical 

Information System 

(Permissible Values) 

Location in the 

Clinical 

Information 

System 

(Electronic Data 

Warehouse 

Machine 

Readable Code) 

 

Anxiolytic, 

sedative AND/OR 

hypnotic 

(105917007) 

    Does Not Exist 

  NA NA   NA 

    

Central Nervous 

System agents 

(28:00) 

 Does Not Exist 

    

Anxiolytics, 

sedatives, and 

hypnotics; 

miscellaneous 

(28:24:92) 

 Does Not Exist 

1
0

7
 



 
 

 
 

Table 24  

Sedatives and Hypnotics Mapped to the Clinical Information System 

NANDA-I 

(Codes) 

SNOMED CT 

(code) 
ICD-9 

Aurora Risk For 

Falls 

(USHIK Code) 

[Permissible 

Values] 

AHFS 

Study Site Clinical 

Information System 

(Permissible Values) 

Location in the 

Clinical 

Information 

System 

(Electronic Data 

Warehouse 

Machine 

Readable Code) 

     

Medications Related to 

Falls 

(Hypnotics/sedatives) 

Patient Care 

Summary Flow 

sheet 

     Sedatives/Hypnotics Orders Section 

     CNS Agents Orders Section 

1
0

8
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Research Question Three: Which of the selected fall risk factors and 

problem, ‘risk for falls’ can be retrieved from the electronic health record? 

 After the standardized terms were mapped to the clinical information 

system and additional site-specific terms were identified, a list of the electronic 

data warehouse machine-readable codes was created. As discussed in the 

previous section, among the standardized terminologies, only the ICD-9 CM and 

SNOMED CT terms were located in the study site’s clinical information system. 

Only the ICD-9 CM terms that were located in the ‘Problem List’ section of the 

clinical information system were available for retrieval from the electronic data 

warehouse. The vendor specific medication classification ‘Sedatives/Hypnotics’ 

and ‘CNS Agents’  that were found to represent the fall risk factor ‘sleeping 

medications’ in the ‘Orders’ section, were retrievable through medication 

charging data in the data warehouse; therefore, the data requested from the 

electronic data warehouse represented sleeping medications administered. 

Among the remaining site-specific terms, those that mapped from the ‘Nursing 

Flow Sheet’ and the ‘Rehabilitation Flow Sheet’ sections of the clinical 

information system were retrievable in the electronic data warehouse, but terms 

mapped from the ‘Care Plan’ section were not retrievable. 

 Results. Data recorded in 995 unique hospital episodes were retrieved. 

Tables’ 25-29 display the frequencies with which each of the standard and non-

standard terms were retrieved from the electronic data warehouse. In addition to 

the prevalence, each table displays where the mapped terms were located in the 
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clinical information system, including the flow sheet row name if appropriate, and 

the how the terms were retrieved from the electronic data warehouse. 

 Risk for falls. The only data element to represent ‘risk for falls’ that could 

be extracted from the data warehouse was the total Morse Fall Scale score, 

which was recorded in the ‘Nursing Flow Sheet’ section of the electronic record. 

The data warehouse analyst was able extract the number of patients who had a 

score of 45 or greater at any time during the episode of care (see Table 25). 

Table 25  

Prevalence of ‘Risk For Falls’  

Location in the Clinical 

Information System  

(Flow Sheet Row Name) 

Retrieved from the Electronic Data 

Warehouse 
Percentage 

Nursing Flow Sheet (Morse Fall 

Scale) 
Score of 45 or Greater 64.7% 

 

History of falls. History of falls was represented by the ICD-9 CM code 

V15.88 and two terms located in the ‘Nursing Flow Sheet’ section. ‘History of 

falls’ was found to be documented infrequently in the ‘Problem List’ section but 

more frequently in the ‘Nursing Flow Sheet’ section. Table 26 displays the 

percent of records with documentation of ‘history of falls.’  
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Table 26 

Prevalence of History of Falls 

Location in the Clinical 

Information System  

(Flow Sheet Row Name) 

Retrieved from the Electronic Data 

Warehouse 
Percentage 

Problem List History of falls (V15.88) 1.4% 

Nursing Flow Sheet (History 

of Falling) 
Yes=25 33.8% 

Nursing Flow Sheet (Fall 

History) 

Frequent falls; OR Fall during current 

hospitalization; OR Admit due to a fall 
26.1% 

 

 Impaired gait. Impaired gait was represented by the ICD-9 CM code 

781.2, one term located in the ‘Nursing Flow Sheet’ and one  term located in the 

‘Rehabilitation Flow Sheet’ section. The term ‘ataxic gait’ in the ‘Rehabilitation 

Flow Sheet’ section was not entered on any patient’s record. Either ‘weak’ or 

‘impaired’ was documented in the ‘Nursing Flow Sheet’ section among 59% of 

the records. Table 27 displays the percent of patient records with documentation 

of terms that represented impaired gait. 

Table 27 

Prevalence of Impaired Gait 

Location in the Clinical 

Information System  

(Flow Sheet Row Name) 

Retrieved from the 

Electronic Data 

Warehouse 

Percentage 

Problem List 
Abnormality of Gait 

(781.2) 
3.2% 

Rehabilitation Flow Sheet (Gait 

Analysis Deviation) 
Ataxic gait None Entered 

Nursing Flow Sheet (Gait/ 

Transferring) 
Weak OR Impaired 59.3% 
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Cognitive impairment. The frequency with which ICD-9 CM codes 

representing cognitive impairment were recorded in the ‘Problem List’ section 

was minimal. The documentation of terms representing ‘cognitive impairment’ 

recorded in the ‘Nursing Flow Sheet’ section were more frequently noted than 

those represented by ICD-9 CM codes or in the ‘Rehabilitation Flow Sheet’ 

section, but there was no documentation of ‘memory deficit’ in the ‘Nursing Flow 

Sheet’ section. Table 28 displays the percent of patient records with 

documentation of terms that represented cognitive impairment. 

Table 28 

Prevalence of Cognitive Impairment 

Location in the Clinical 

Information System  

(Flow Sheet Row Name) 

Retrieved from the Electronic Data 

Warehouse Percentage 

Problem List Senile dementia (290.0) 0.1% 

Problem List Dementia, unspecified without behavioral 

disturbance (294.20) 
1.8% 

Problem List Delirium due to conditions classified 

elsewhere (293.0) 
0.8% 

Problem List Senility without mention of psychosis (797) 0% 

Problem List Alerted mental status (780.97) 1.0% 

Problem List 
Other specified transient organic mental 

disorders (293.89) 
0% 

Problem List Reactive confusion (298.2) 0% 

Problem List Memory Loss (780.93) 2.4% 

Nursing Flow Sheet  

(Other Conditions Related to 

Falls) 

Acute confusion OR Chronic confusion 

17.5% 

Nursing Flow Sheet 

(Orientation) 

Disoriented to person; OR Disoriented to 

place; OR Disoriented to time; OR 

Disoriented X 4 

22.8% 
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Table 28 

Prevalence of Cognitive Impairment 

Location in the Clinical 

Information System  

(Flow Sheet Row Name) 

Retrieved from the Electronic Data 

Warehouse Percentage 

Nursing Flow Sheet  

(Memory Deficit) 

 

Short term memory loss; OR Long term 

memory loss; OR Forgetful; OR New 

learning, recall loss 

None 

Entered 

Rehabilitation Flow Sheet 

(Orientation) 

 

Disoriented to: person; OR place; OR time; 

OR situation’ OR x4 (or any combination) 
None 

Entered 

Rehabilitation Flow Sheet 

(Short Term Memory) 

Impaired None 

Entered 

Rehabilitation Flow Sheet 

(Long Term Memory) 

Impaired None 

Entered 

Rehabilitation Flow Sheet 

(Mini Mental Exam) 

0-30 None 

Entered 

Rehabilitation Flow Sheet 

(Personal Safety and 

Judgment) 

Impaired OR At risk behaviors 
None 

Entered 

 

Urinary Incontinence. The two ICD-9 CM codes representing urinary 

incontinence were recorded in few of the records. In contrast, urinary 

incontinence was documented in 17.6% of the records in the flow sheet row 

named ‘elimination risk factors to falls’ and 16.5% in the flow sheet row named 

‘voiding characteristics.’ Table 29 displays the percent of patient records with 

documentation of terms that represent urinary incontinence. 

Table 29 

Prevalence of Urinary Incontinence 

Location in the Clinical Information 

System 

Retrieved from the Electronic 

Data Warehouse 
Percentage 
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(Flow Sheet Row Name) 

Problem List Urinary incontinence (788.3) 3.1% 

Problem List 
Other urinary incontinence 

(788.39) 
0.1% 

Nursing Flow Sheet (Elimination Risk 

Factors Related to Falls) 
Incontinence 17.6% 

Nursing Flow Sheet (Voiding 

Characteristics) 
Incontinence 16.5% 

   

Sleeping Medications. The term, ‘hypnotics/sedatives’ was located in the 

flow sheet row named ‘medications related to falls’ in the ‘Nursing Flow Sheet’ 

sections. While the patient’s medication orders could be sorted by therapeutic 

class in the ‘Orders’ section of the clinical information system,  medications 

sorted by therapeutic class had to be retrieved as charges for medications 

administered. The prevalence of nursing documentation of sleeping medications 

ordered and sleeping medications charged for were similar. 

Table 30 

Prevalence of Sleeping Medications 

Location in the Clinical 

Information System 

(Flow Sheet Row Name) 

Retrieved from the Electronic Data 

Warehouse Percentage 

Nursing Flow Sheet (Medications 

Related to Falls) 

Hypnotics/Sedatives 
16.7% 

Orders Section Sedatives/Hypnotics Charges 18.1% 

Orders Section CNS Agents Charges 17.5% 

 

Summary 

 Representation of the problem, ‘risk for falls,’ and fall risk factors in 

patients’ clinical records varies across falls risk research. The representational 
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terms found in the literature were used as ‘key words’ to complete a mapping to 

terms within five diverse, standardized terminologies (NANDA-I, SNOMED CT, 

ICD-9 CM, Aurora “Risk for Falls” Constraint Group, and AHFS). Lexical 

terminology mapping provided standardized terms for the problem, ‘risk for falls,’ 

and the five selected fall risk factors. In this research, SNOMED CT terms 

mapped to each of the five fall risk factors and the problem, ‘risk for falls, and 

NANDA-I diagnoses could be mapped to all but two of the five fall risk factors. 

ICD-9 CM terms could be mapped to four of the five risk factors and not to the 

problem, ‘risk for falls.’ The Aurora “Risk for Falls” Constraint Group could be 

mapped to two of the five fall risk factors and not to the problem, ‘risk for falls.’ 

The only fall risk factor that mapped to the AHFS classification was the 

representational terms for the risk factor ‘sleeping medications.’ 

 The problem, ‘risk for falls,’ and the five selected fall risk factors were 

represented with a mixture of SNOMED CT, ICD-9 CM, vendor specific and site-

specific terms within the study site’s clinical information system. Nine of the 

twenty-four mapped SNOMED CT terms were not visible in the clinical 

information system and therefore could not be recorded by a clinician. Two site-

specific terms representing cognitive impairment (disorientation and memory 

loss), were located in two separate flow sheet sections, but the structure of the 

terms did not match and the data did not flow from one flow sheet to the other. 

 With the standard and non-standardized mapped terms located in the 

clinical information system, machine-readable codes were identified for each that 

were retrievable in the electronic data warehouse. Not all clinical data from the 
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clinical information system was exported to the electronic data warehouse. 

SNOMED CT codes were not available for retrieval from the electronic data 

warehouse, but the ICD-9 CM terms were retrievable through corresponding 

ICD-9 CM codes and the machine-readable codes corresponding to the vendor 

and site-specific terms were identified with the help of a clinical information 

systems analyst. Data corresponding to the machine-readable codes, for the 

sample population, was requested from the electronic data warehouse. The 

problem, ‘risk for falls,’ was retrievable as a recorded Morse Fall Scale score of 

45 or greater in the ‘Nursing Flow Sheet’ section and was recorded among 

64.7% of the hospital episodes. Relative to the ICD-9 CM terms, the fall risk 

factors recorded as vendor or site-specific terms located in the ‘Nursing Flow 

Sheet’ and ‘Orders’ sections were high. The recording of ICD-9 CM terms ranged 

from 0% (e.g. ‘reactive confusion’) to 3.2% (i.e. ‘abnormality of gait’). 

 While ‘knowledge representation’ of five selected fall risk factors and the 

problem, ‘risk for falls,’ with standardized terminologies was possible in this 

study, the use of standardized terminologies in the site’s clinical information 

system is limited to two sections of the record, one of which is not accessible to 

all clinicians. While both the standardized and non-standardized terms were 

available in the electronic data warehouse for retrieval, non-standardized terms 

(which could be recorded by non-provider clinicians) were record more frequently 

than the standardized terms (which could only be recorded by providers). 
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Chapter 5 Discussion 

The purpose of this study was to identify to what extent selected fall risk 

factors and the problem, ‘risk for falls,’ were represented in and retrievable from 

the patient’s electronic health record in acute care. Specifically, this study sought 

to answer three questions: 1) How can the selected fall risk factors and problem, 

‘risk for falls’ be represented through selected standardized terminologies? 2) 

How are the selected fall risk factors and problem, ‘risk for falls’ represented in a 

clinical information system? and 3) Which of the selected fall risk factors and 

problem, ‘risk for falls’ can be retrieved from the electronic health record?  

Among patients in acute care, the five most commonly cited fall risk 

factors have been a history of falls, impaired gait, cognitive impairment, urinary 

incontinence, and the use of sleeping medications. The terms from the evidence 

that were found to represent these fall risk factors included medical diagnoses, 

nursing diagnoses, pharmacological agents and patient health history or 

assessment findings. Therefore, the five standardized terminologies selected for 

the research were diverse and used domain specific terminologies (NANDA-I, 

AHFS, ICD 9 CM), a reference terminology (SNOMED CT), and site-specific 

terminology (Aurora “Risk for Falls” constraint group located in USHIK). The 

following sections discuss the findings and conclusions for each of the three 

research questions and conclude with the study’s limitations, implications for 

bedside clinicians, health system administrators, research and policy. 
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Research Question One: How can the selected fall risk factors and 

problem, ‘risk for falls’ be represented through selected standardized 

terminologies? 

Discussion. The first research question focused on the knowledge 

representation component of the Knowledge Based Nursing Initiative (KBNI) 

framework. According to Lang et al. (2006), one of the five steps used to create 

‘actionable items’ from knowledge is to translate the synthesized knowledge into 

data elements utilizing terms from a standardized terminology. Through a review 

of recent evidence, it was clear that a variety of terms have been utilized to 

represent the five selected fall risk factors and the problem, ‘risk for falls’ in 

patients’ clinical records. This research question focused on how five fall risk 

factors and the problem, ‘risk for falls,’ could be represented with standardized 

terminologies. Using the representational terms from the evidence as key words, 

terminology mapping resulted in complete mapping of each of the five fall risk 

factors and the problem, ‘risk for falls.’  

NANDA-I. For this research, the NANDA-I diagnoses were mapped if any 

of the key words were located in the diagnoses name, definition or defining 

characteristics. The key words, ‘impaired gait,’ mapped to the term, ‘gait 

changes,’ located in list the defining characteristics for the diagnosis, ‘Impaired 

Mobility.’ Nevertheless, this does not appear to be a good match because the 

diagnosis ‘Impaired Mobility’ could represent the impaired mobility of only one 

extremity and therefore have no meaning related to gait. Impaired gait and 

impaired mobility are often discussed together as interchangeable concepts, 
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when referring to fall risk (Hook et al., 2008; Institute for Clinical Systems 

Improvement, 2010). Another NANDA-I diagnosis, ‘Impaired Walking,’ may have 

been a more appropriate match for ‘impaired gait’, but the term ‘gait’ was not 

included in the diagnosis name, definition or defining characteristics, hence it 

was not selected for this research. Upon review, the researcher recommends 

that if lexical matching is used in future research, only the diagnosis name be 

used to identify matching terms. Additionally, the development of an ‘Impaired 

Gait’ diagnosis for the NANDA-I taxonomy would assist in clarifying the 

differences between these two concepts.  

SNOMED CT. While there was no preconceived notion that all five of the 

selected fall risk factors and the problem, ‘risk for falls,’ could be mapped to any 

single terminology, this was possible with the SNOMED CT terminology. This is 

not surprising given the domain specific terminologies that have been integrated 

within SNOMED CT (Lundberg et al., 2008; World Health Organizaiton, 2013). In 

fact, with over 311,000 active clinical concepts (International Health Terminology 

Standards Development Organisation, 2013a), the key word searches returned 

more terms than would be feasible for use within this research. The key word 

dementia alone returned 92 potential matches due to the various types of 

dementia, dementia screening exams and rating scales. The perfect lexical 

match, ‘dementia (52448006)’ has 14 child concepts, which could have also been 

mapped. While the granularity and hierarchical classification of SNOMED CT is 

beneficial to those whose research is seeking to answer questions about the 

prevalence of very specific clinical conditions, the depth may pose a challenge to 
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research related to more broadly defined topics, such as the prevalence of 

dementia among a specific population. Reich, Ryan, Stang and Rocca (Reich et 

al., 2012) described a similar issue in a study that was completed to evaluate the 

prevalence of eight medical conditions using the electronic data from two distinct 

health systems. The eight medical conditions were first defined by ICD-9 CM 

codes and then mapped to both SNOMED CT and Medical Dictionary for 

Regulatory Activities (MeDRA) terminologies before all coded data were 

extracted from the two databases. As a result of the cross mapping from ICD-9 

CM to the two other terminologies, the prevalence of two of the eight health 

conditions was higher than identified by the ICD-9 CM codes alone (Reich et al., 

2012). 

ICD-9 CM. Similar search of the SNOMED CT terminology, using the key 

words ‘dementia’ and ‘delirium’ resulted in a number of potential matches, but 

other key words resulted in fewer potential matches than SNOMED CT. Given 

that ICD-9 CM is a terminology for classifying diseases and medical procedures 

(Centers for Disease Control and Prevention, 2012a),  it is not surprising that the 

fall risk factor, ‘sleeping medications,’ represented by the terms, ‘sedatives,’ 

‘hypnotics’ and ‘CNS agents,’ was not located except for conditions classifying 

adverse drug events such as poisoning. 

Aurora “Risk for Falls.” The Aurora, “Risk for Falls” Constraint Group 

included only those data elements and permissible values (terms) that 

represented the assessment of risk for falls, therefore representation of the 

problem, ‘risk for falls,’ was not located. The representational terms for ‘history of 
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fall’, ‘cognitive impairment’ and ‘urinary incontinence’ mapped to the permissible 

values of four of the thirty data elements in the group. The representational terms 

for the fall risks, ‘sleeping medications’ and ‘impaired gait,’ did not map to any of 

the data elements or permissible values. However, if a semantic mapping 

method had been utilized in conjunction with lexical mapping, several permissible 

values for the data element ‘gait assessment’ would have been selected. 

Permissible values for this data element included such terms as, ‘staggering’ and 

‘unsteady’, which could semantically represent impaired gait or gait abnormality.  

AHFS. The only fall risk factor that mapped to the AHFS Pharmacological 

classification was the representational terms for the risk factor ‘sleeping 

medications.’ Hypnotics, sedatives, and CNS agents were all cited as fall risk 

factors in the literature. While the three terms mapped to two medication classes 

in the AHFS Pharmacological classification system, the class representing 

‘sedatives’ and ‘hypnotics’ also represented ‘anxiolytics’ and therefore was a less 

precise representation of the terms found in the literature. 

Conclusions. The SNOMED CT terminology provided the most 

appropriate lexical matches and the most comprehensive mapping for each of 

the fall risk factors and the problem, ‘risk for falls.’ As discussed in the review of 

literature, fall risk factors include co-morbid diseases, conditions that are typically 

reviewed as part of the nursing assessment and specific medication classes. All 

located with the SNOMED CT terminology. The SNOMED CT terminology offers 

hundreds of thousands of concepts that have the ability to represent clinical 

terms across all health care domains, with varying levels of detail, and machine-
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readable codes ready for electronic health record implementation (International 

Health Terminology Standards Development Organisation, 2013b). The  

SNOMED CT terminology is also recommended for use in capturing ‘meaningful 

use’ data (The International Health Terminology Standards Development 

Organisation, 2013) which provides additional impetus for the continued 

development and use of this terminology. It is this researcher’s recommendation 

that nurse researchers seek more opportunities to not only validate the use of 

SNOMED CT terms to represent nursing collected patient data, but also seek 

opportunities to evaluate the use of SNOMED CT terms used in practice. This is 

not to say other terminologies should not be utilized to represent clinical 

concepts, but that the terminologies be developed and refined together, providing 

for cross-mapping of terms between terminologies. 

Research Question Two: How are the selected fall risk factors and problem, 

‘risk for falls’ represented in a clinical information system? 

 Discussion. The second research question also focuses on the 

‘knowledge representation’ component of the KBNI framework. While the 

framework specifies that the ‘knowledge’ is represented with standardized terms 

in a machine-readable format in the clinical information system, this question 

sought to understand how ‘knowledge’ was represented in one clinical 

information system that was not constructed with benefit of the framework. While 

the implementation of standardized terminologies in electronic health records is 

an expectation (National Library of Medicine (U.S.). Board of Regents, 2006), the 

use of standardized terminology to represent nursing assessment, diagnosis, 
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intervention and evaluation data has been hampered by registered nurses lack of 

knowledge on the use of terminologies (Park & Cho, 2009), and the relative lack 

of the embedding of terminologies in the electronic health record to represent 

nursing practice (Jones et al., 2010; Park & Cho, 2009). In this research, despite 

utilizing five different and diverse terminologies, the only standardized terms that 

mapped to the study site’s clinical information system with 100% matching were 

the terms from ICD-9 CM. While many of the SNOMED CT terms were visible in 

the ‘Medical History’ and ‘Problem List’ sections, nine were not visible, therefore, 

not available for the clinician to record. It appears that only those SNOMED CT 

terms with associated ICD-9 CM terms were available in the system for selection. 

Additionally, none of the SNOMED CT terms could be recorded independent of 

an ICD-9 CM term.  

Among the remaining three standardized terminologies, lexically similar 

terms were located in the study site’s clinical information system among the 

‘Nursing Flow Sheet,’ ‘Rehabilitation Flow Sheet’ and ‘Care Plan’ sections but 

none were exact matches, nor did any include corresponding terminological 

codes. While there were no NANDA-I diagnoses located in the clinical 

information system, the ‘Care Plan’ section of the system did contain similarly 

labeled nursing problems that represented the problem, ‘risk for falls,’ and two of 

the five selected fall risk factors. Machine-readable codes were available for the 

nursing problems located in the ‘Care Plan’ section. 

More interesting was the variation among the non-standardized terms 

utilized to represent ‘disorientation’ and ‘memory loss’ in two sections of the 
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clinical information system. In the ‘Nursing Flow Sheet’ section, disorientation 

could be recorded as the following: (1) disoriented to person; (2) disoriented to 

place; (3) disoriented to time; (4) disoriented x 4. However, in the ‘Rehabilitation 

Flow Sheet’ section, disorientation could be recorded as disorientation to: (1) 

person; (2) place; (3) time; (4) situation; and (5) x 4. While these terms were 

similar, they were not exact lexical matches and were constructed in flow sheet 

rows with different machine-readable codes, so a term recorded in the nursing 

flow sheet did not carry over to the rehabilitation flow sheet and vice versa. 

Conclusions. Despite the recommendation to use SNOMED CT to 

capture ‘meaningful use’ data, ICD-9 CM continues to be the primary 

standardized terminology embedded to capture patient data in the clinical 

information system. The additional use of a mixture of vendor and site-specific 

terms did not support interoperability across health systems and even within this 

one health system, across disciplines. Without the implementation of 

standardized terminologies, or at the very least consistent terminology, becoming 

‘meaningful users’ of patient health care data will take tremendous effort. If 

multiple terms, with different machine-readable codes, can represent the same 

assessment or intervention data, the information system data analysts who are 

responsible for creating reports to evaluate patient quality metrics have to create 

massive reports to extract all possible documentation or risk missing the 

documentation. Many of the 2014 Clinical Quality Measures (CQMs) (Centers for 

Medicare and Medicaid, 2013) that hospitals are now required to report focus on 

metrics related to the prescription of specific medications for stroke, acute 
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myocardial infarction and venous thrombus embolism. However, with increased 

focus on the prevention of health-care acquired conditions, such as falls, future 

quality metrics may rely on nursing documentation, so implementation of 

standardized terminology is necessary for efficient and accurate measurement.  

Research Question Three: Which of the selected fall risk factors and 

problem, ‘risk for falls’ can be retrieved from the electronic health record? 

 Discussion. The third research question focused on the sixth component 

of the KBNI framework, retrieval of data for analyses. According to the 

framework, data can be retrieved from either the clinical data repository or the 

data warehouse. This research analyzed the data contained within the data 

warehouse. The increased focus on improving the quality and efficiency of health 

care is compelling health systems to create electronic data warehouses in order 

to facilitate data analytics that combines data from different sources, such as 

financial, administrative, clinical, and patient satisfaction data (Murphy et al., 

2013).  

While the standardized terms mapped from SNOMED CT were visible in 

the study site’s clinical information system, they were not retrievable from the 

electronic data warehouse. This may be because the SNOMED CT terms were 

only visible if they were linked to a corresponding ICD-9 CM term and only the 

ICD-9 CM terms were included in the electronic data warehouse. It is imperative 

to explore what data is contained in the electronic data warehouse in order to 

make thoughtful recommendations to what should be there. It is this researcher’s 

recommendation that as the electronic data warehouse is continually being 
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improved, SNOMED CT terms and the corresponding SNOMED CT codes are 

added to improve the ability to document nursing’s unique contributions to the 

assessment, diagnosis, management, and outcome measurement of patient 

conditions such as risk for falls.  

While the ICD-9 CM terminology was embedded in the clinical information 

system in both the ‘Problem List’ and ‘Medical History’ sections, only the codes 

recorded in the ‘Problem List’ were retrievable from the electronic data 

warehouse. During the mapping portion of this research, the researcher utilized 

simulated ‘sign-in’ codes, so that the electronic record could be accessed as if a 

physician or other prescriber had opened it and therefore, the 

physician/prescriber sections were visible. Therefore, it is presumed that only 

physicians/providers were responsible for the recording of all of the ICD-9 CM 

codes retrieved for this research. In contrast, other clinicians, including nurses, 

could record ICD-9 CM codes in the ‘Medical History’ section. Unfortunately, 

ICD-9 CM codes recorded in the ‘Medical History’ section were neither 

transported into, nor retrievable from, the electronic data warehouse. 

Additionally, the patient problems identified by nursing in the ‘Care Plan’ section 

had machine-readable codes, but were not transported to the electronic data 

warehouse. Thus, the ‘Problem List’ was a ‘Medical Problem List’ rather than a 

‘Patient Problem List’. Nursing’s contributions to the Problem List in this 

organization are invisible. Although it could not be completed with this research, 

the comparison between the ICD-9 CM codes recorded in the ‘Problem List’ 
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section and the ‘Medical History’ section would provide a better picture of ‘who’ is 

most likely to record the most comprehensive Patient Problem List. 

Finally, while the ICD-9 CM terms located in the ‘Problem List,’ the terms 

recorded in the ‘Rehabilitation Flow Sheet’ and the terms in the ‘Nursing Flow 

Sheet’ were not cross-mapped to each other, there were terms that appeared to 

overlap in meaning, but had very different recording rates. The term ‘Urinary 

Incontinence’ was retrieved from 3.1% of the records as an ICD-9 CM code, 

while it was retrieved from 16.5% and 17.6% of the records in two different areas 

of the ‘Nursing Flow Sheet’ section. The terms representing ‘cognitive 

impairment’ and ‘history of falls’ showed similar rates of recording. Multiple ICD-9 

CM terms represented ‘cognitive impairment,’ but the most frequently noted 

code, dementia, unspecified without behavioral disturbance (294.20), was only 

recorded in 1.8% of the records, while ‘acute’ or ‘chronic’ confusion was noted in 

17.6% of the nursing documentation. The ICD-9 CM code of ‘history of falls’ was 

only noted on 1.4% of the records and the documentation of ‘history of falls’ in 

the nursing section was noted on 33.8% of the records. 

Conclusions. Nursing documentation contains a richness of the patient’s 

true condition that may be missed by other discipline’s documentation, yet 

nursing contribution to the patients problem list, through documentation in the 

‘Medical History’ and ‘Care Plan,’ is not being represented in the electronic data 

warehouses. On a positive note, nursing documentation of the five fall risk factors 

is represented in the electronic data warehouse. Although site-specific, as 

opposed to standardized terms were used, nursing assessment data was 
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available for retrieval and analyses. Future research will explore the 

representation of nursing interventions and outcomes related to falls and the 

availability of that data in the electronic warehouse. 

 Also, even though the rehabilitation flow sheet permitted standardized 

documentation of discrete terms related to disorientation or memory loss, these 

fields were not used. A decision had been made by the rehabilitation staff to use 

free text progress notes instead of discrete fields for ease of documentation input 

which does not facilitate subsequent data extraction for process improvement or 

research purposes. 

Limitations  

In order to keep this research feasible, not all lexical matches located key 

word searches in the ICD-9 CM and SNOMED CT terminologies were selected 

for inclusion in the mapping. Perhaps, if all terms had been mapped to and 

thereby retrievable from the data warehouse, the number of recorded ICD-9 CM 

codes representing each fall risk factor, such as cognitive impairment, would 

have been higher. In addition, due to the utilization of lexical mapping, terms that 

may have been a more appropriate match were not included. The researcher 

recommends using a combination of lexical and semantic mapping in future 

work. Finally, this research was conducted with data from one health system, 

which limits generalizability.  

Implications for Bedside Clinicians  

Variation of terms to represent the same clinical findings, limits 

interdisciplinary collaborative practice, such as the terms found to represent 
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disorientation and memory loss in this study. Bedside clinicians, regardless of 

discipline, need to collaborate with each other, information system analysts, and 

administrators to gain a better understanding of how standardized terminologies 

have been developed, how they are being used in practice, and the benefits of 

recording patients’ clinical data in discrete fields. Subsequently, a clinical 

collaborative group should come to consensus on which and how standardized 

terminologies will be embedded into the clinical information system. Bowels et al. 

(2013) also recommends that nurses be taught the value of their documentation, 

which would likely contribute to better documentation and professional pride. 

Without collaboration from the bedside clinicians, alternative methods of 

recording clinical data will be utilized.  

Implications for Health System Administrators  

Watkins et al. (2009), points out that while it is the responsibility of each 

health care system’s administration  to decide which terminologies  are 

embedded within documentation systems, “consistency of data, and ultimately 

interoperability,  are necessary to serve patient-centered care, where health care 

information exist with many providers” (p. 325). While both ICD-9 CM and 

SNOMED CT terms were embedded in the study site’s system, these 

terminologies were limited to the ‘Medical History’ and ‘Problem List’ sections of 

the record. In addition to the standardized terminology, the clinical information 

system had a combination of vendor and site specific terms embedded in the 

‘Nursing Flow Sheet,’ ‘Rehabilitation Flow Sheet,’ ‘Orders,’ and ‘Care Plan’ 

sections of the record, which lead to variation within the clinical information 



130 
 

 
 

system. These variations lead to limited interoperability between disciplines 

within the same health system much less across health systems. A recent study 

described the issues related to conducting electronic health care research across 

four hospitals (Bowles et al., 2013). Despite having the electronic health record 

across the four health systems, comparison of nursing documented patient 

assessments was hampered due to local customization of terms, various 

versions of the clinical information systems and documentation policies 

differences between the four hospitals (Bowles et al., 2013). Health system 

administrators need to be cognizant of the consequences that occur when 

different sections of the clinical information system are embedded with 

inconsistent terms and must use consistent design principles across all 

disciplines to embed standardized, or at the very least consistent, terms. 

While this research focused on the problem, ‘risk for falls,’ and five 

selected fall risk factors, the same methods could be utilized to map and retrieve 

data representing fall prevention interventions and outcomes, with the ultimate 

goal to improve outcomes. “Big healthcare data analytics” is the latest discussion 

topic at the national level. It refers to attempts to control health-care costs and, to 

improve patient care through evidence-based research (Kayyali, Knott, & Van 

Kuiken, 2013). Data analytics has been described as, “a process of reviewing 

large amounts of raw and unorganized data to identify patterns or trends that will 

help organizations better understand behavior and outcomes” (Murphy et al., 

2013, p. 367). This process, enabled by the use of data warehouses that can 

store data from different data bases, is already being utilized by large health 
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systems to monitor performance, analyze trends, and improve health care 

(Murphy et al., 2013, p. 367). While it may have been possible to retrieve the 

patient data retrieved for this study from the clinical information system itself, if 

additional data, such as the fall event data recorded in the systems safety 

incident reporting system, is needed to evaluate outcomes, researchers will still 

need to extract data from two different databases. The development of electronic 

data warehouses, that can combine “raw and unorganized data” (Murphy et al., 

2013). 

Implications for Research 

In this research, the problem, ‘risk for falls,’ and the five selected fall risk 

factors were found to be represented with standardized, vendor specific, and site 

specific terms which were retrievable from the electronic data warehouse. This 

research demonstrates that provided the terms can be located in the system, the 

re-use of electronic patient data for research is feasible. Controlling and tracking 

of the customization of site-specific terms coupled with the use of standardized 

terminologies can enable future research with existing patient data. Westra, 

White Delaney, Konicek, and Keenan (2008) discussed the importance of moving 

research beyond the development of nursing terminologies to both the evaluation 

of outcomes with secondary use of clinical data and to the support of 

interoperability. While the findings of this research support the need to continue 

to embed standardized terminologies into clinical information system, they also 

demonstrated that terms representing clinician recorded patient assessment data 

can be retrieved for analysis without manual, labor-intensive chart abstraction. 
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The recent research comparing the efficiency and accuracy of automated data 

extraction is promising (Byrne, Jordan, & Welle, 2013; Keenan et al., 2002) but 

few researchers use electronically extracted data for studies (Bowles et al., 

2013).  

Implications for Policy 

 While the recommendations to electronically represent patient data with 

standardized terminologies abound, (Bowles et al., 2013; Lang, 2008; Lundberg 

et al., 2008; National Library of Medicine (U.S.). Board of Regents, 2006, p. 44)  

patient data continues to recorded with non-standardized terms, inconsistent 

terms within systems and in multiple formats (discrete and text). This will 

continue to limit the interoperability of health information across systems. 

Edwards, Hollin, Barry, and Kachnowski (2010) propose that, 

“…the proliferation of regional health information organizations 

(RHIO) has occurred in response to the government 

encouragement, rather than eldership, of HIT [Health Information 

Technology] implementation thought the American Recovery and 

Reinvestment Act. While some systems have success in facilitating 

HIE [Health Information Exchange]…the prospectus for trans-

national interoperability seems dime unless interfaces between 

each RHIO are built.” 

While policies mandating the implementation of standardized 

terminologies across disciplines is challenging due to competitive 

electronic health record vendors and disagreement about ‘which’ 
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standardized terminologies to use, without them, interoperability will 

continue to require the construction of resource intensive linkages 

between systems and extraction of data from many formats. 

Summary 

The diversity with which the problem, ‘risk for falls,’ and fall risk factors are 

represented in clinical records in acute care presents a challenge to efforts to 

compare research findings across sites. The purpose of this study was to identify 

to what extent selected fall risk factors and the problem, ‘risk for falls,’ were 

represented in and retrievable from the patient’s electronic health record in acute 

care. The two components of the KBNI framework fit well with the purpose of this 

research. This research demonstrated that standardized terminologies can be 

used to represent (knowledge representation) the problem, ‘risk for falls,’ and the 

selected fall risk factors and that analyses of data from the electronic data 

warehouse can inform practice and be used for research. However, despite the 

benefits of interoperability and the ability to compare research across settings, 

there is continued use of vendor and site-specific terminologies and a limited use 

of SNOMED CT in the electronic health record.   

In addition to the implementation and use of standardized terminologies, 

the retrieval of data from electronic data warehouses will enable researchers to 

contribute statistically-powered knowledge from large sample-sized studies, and  

will help health care administrators manage the business of health care. The use 

of data warehouses is not new, but with the advent of the electronic health 

record, the opportunities, and perhaps expectation, to utilize this method of data 
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extraction will soon become the norm. Health care organizations need to invest in 

business intelligence resources to create data inputs that enable meaningful data 

extraction and analysis. If we only record medicine’s contribution to patient 

assessment, diagnosis, interventions, and outcomes, we will only explain a small 

portion of the variance in outcomes. If we have all disciplines contributions to 

patient assessment, diagnosis, interventions, and outcomes, we will be able to 

explain a much larger portion of the variance in outcomes. Nurses have to 

understand the value of their contribution to patient care outcomes and the 

quality of care. Likewise, health system and information systems administrators 

need to ensure nursing’s contribution to patient care is recorded, collected, and 

stored in a meaningful way. Nurse researchers need to use that data “to advance 

the simultaneous transformation of practice and research (Lang, 2008).
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Appendix A 

 

  

481 Excluded: 

196-Not directly related to patient falls 

121-Wrong setting 

88-Fall Prevention only 

21-Staff perception/knowledge 

11-Extrinsic risk factors only 

11-Prealance of falls only 

6-Fall prior to hospitalization 

6-Cost of falls only 

5-Fall event description only 

5-Fall-related injury risks only 

3-Outside date range 

2-Patient perception of fall risk 

2-Gait sensor testing 

1-Not in English 

1-Falls litigation 

1-Post hospital fall outcome 

1-Fall Definition only 

84 Reports Retrieved in Full 

19 Excluded: 

4-Commentaries/editorials 

1-Patient perception of fall risk 

14-Level VIII Evidence 

 

565 Reports Located 
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Appendix B 

SNOMED CT and ICD-9 CM Search Returns 

General Term 

Representational Terms used as 

“Key Word” for Lexical 

Matching 

SNOMED CT ICD-9 CM 

Risk for Falls 

Potential for falls 

 
0 0 

Low, medium, high risk for falls 1 (Risk for falls) 3 

Morse score 45 or greater 1 (Morse) 0 

STRATIFY score 2 or greater 0 0 

History of Falls 

Previous fall history 1 (History of fall) 0 

Presenting with a fall 0 0 

History of fall in past 3 months 

and/or this admission 
0 0 

Fall in past 2 months 0 0 

Impaired Gait 

Weak gait pattern 0 0 

Gait abnormality 1 4 (Gait) 

Ataxia 72 10 

Cognitive 

Impairment 

Impaired mental status 
13 (Mental 

status) 
3 (Mental status) 

Dementia 92 29 

Delirium 28 7 

MMSE score 1 (MMSE) 0 

Senility and organic mental 

disorders 

4 (Senility) 

18 (Organic 

mental disorder) 

2 (Senility) 

1 (Organic 

mental 

disorders) 

Confusion 35 9 

Confused patient 4 (Confused) 0 

Impaired judgment/ lack of safety 

awareness 

1 (Impaired 

judgment) 
0 

Changes in mental status 13 (mental 3 (Mental status) 
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General Term 

Representational Terms used as 

“Key Word” for Lexical 

Matching 

SNOMED CT ICD-9 CM 

status) 

Disorientation (memory loss) 

8 

(Disorientation) 

10 (Memory 

loss) 

2 

(Disorientation) 

1 (Memory loss) 

Urinary 

Incontinence Urinary incontinence 

24 

97 

(Incontinence) 

5 

16 

(Incontinence) 

Urinary incontinent management 0 0 

Urinary elimination management 0 0 

Pt. reports getting wet or soiling 

self or incontinence 
0 1 (Soiling) 

Sleeping 

Medications 

Sedatives 55 0 

CNS Agents 0 0 

Hypnotics 37 0 
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 ANCC Gerontological Nurse (APN) Recertification 2010 

 
 EPIC Credentialed Trainer (Inpatient) 2011 

AWARDS  
 

 Special Recognition Honor at the YWCA’s 16 th 
annual Women of Distinction Awards Luncheon 

2000 

 
 HealthCare Heroes: Advancements in Health Care 

2004 Honoree: Small Business Times 
2004 

PROFESSIONAL ORGANIZATIONS  
 

 Wisconsin Association of Clinical Nurse Specialist  2009 

 
 Sigma Theta Tau-Eta Nu Chapter 2011 

 
 American Nurses Association 2013 
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TEACHING EXPERIENCE 
 

Marian College, Fond du Lac, WI 
 

CNS Preceptor 2003 

Concordia University, Mequon, WI 
 

Preceptor for MS in Education Students 

 Coordinated a variety of clinical experiences in 
settings that would most likely have student 
nurses. 

2004, 2005 
and 2007 

University of Wisconsin, Milwaukee, WI  

CNS Preceptor 2007-2008 
and 2009 to 

Present 
 

University of Wisconsin, Madison, WI 
 

 CNS Preceptor January 2008-
May 2008 

 
Alverno College, Milwaukee WI 

 

 
Preceptor for CNS/Nursing Education Student 

January 2008-
December 

2010 

RELATED EXPERIENCE 
 

Waukesha Memorial Hospital, Waukesha, WI   
Medical Surgical Clinical Nurse Specialist 

Coordinator of Waukesha Memorial Hospital’s “Nurses Improving Care 
to the Hospitalized Elderly” program 

 Consultant, educator and clinical expert for 
professional and non-professional nursing staff 

 Consultant and educator in promotion of registered 
nurse professional development 

1999 - 
Present 

Waukesha Memorial Hospital, Waukesha, WI 
Staff Registered Nurse 

 Experience with oncology patients, including the 
administration of chemotherapy 

 Experience with a variety of medical patients with 
chronic and acute respiratory, gastrointestinal and 
endocrine disorders 

1992 - 1999 
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 Experience with post-op care of vascular surgical 
inpatients 

Publications and Presentations 

 

 Poster Presentation “Registered Nurses Knowledge and Attitudes 
Regarding Geriatric Care”.  May 4th, 2001 Building Bridges to 
Research Based Practice:  Enhancing Care Outcomes, Wisconsin.  

 Presentation “Restraint Reduction”.  2001 Annual Nurses Improving 
Care to the Hospitalized Elderly Leadership Conference, New York, 
New York. 

 “The Geriatric Resource Nurse Model:  A Culture Change” (2002) 
Geriatric Nursing, 23(3), 140. 

 Poster Presentation “Patients with Multiple Falls During 
Hospitalization”.  November 13 th, 2003, the 5 th Annual Wisconsin 
Patient Safety Forum, Wisconsin. 

 Poster Presentation “Restraint Reduction”.  May 13th, 2005, The 7 th 
Annual Building Bridges to Research Based Nursing Practice:  
Enhancing Care Outcomes, Wisconsin. 

 “The Patient Focus” presentation at Nurses Improving Care to the 
Health System Elderly Clinical Updates conference in 2006 

 “Geriatric Resource Nurse Model”, keynote address in 2006 for 
River Valley Health System in Fredericton, New Brunswick, Canada 

 “The Geriatric Resource Nurse Model” co-presentation at Nurses 
Improving Care to the Health System Elderly Leadership conference 
in February 2007, New York New York. 

 

 Poster presentation “Geriatric Resource Nurse Rounding”.  February 
18th, 2008, NICHE Leadership Conference, Philadelphia, PA. 

 

 “The Geriatric Resource Nurse Model” co-presentation at Nurses 
Improving Care to the Health System Elderly Leadership conference 
in February 2008, Philadelphia, PA. 

 

 Poster presentation “Geriatric Resource Nurse Rounds on 5 
Medical”. May 9 th, 2008.  Southeastern Wisconsin Nursing Research 
Day, Milwaukee, WI.  

 

 “Pain management through the ages: is there evidence to support 
the practice.”  ”. May 9 th, 2008.  Southeastern Wisconsin Nursing 
Research Day, Milwaukee, WI. 

 

 “The GRN Model.” Panel Presentation. February 23 rd, 2009. The 
NICHE Leadership Conference. Orlando, FL. 

 

 “Innovative Initiatives in Caring for the Hospitalized Older Adult: 
ACE, HELP, NICHE” Co-presenter. May 8 th, 2009. Southeastern 
Wisconsin Nursing Research Day, Milwaukee, WI. 



152 
 

 
 

 

 Co-presenter with Karen Smith, RPh at WCTC. May 10 th, 2012. 
Topic was medication safety in older adults with a focus on 
medications related to falls. 

 Poster Presentation. Co-Author with Kathy Mortenson, RN, 
CWOCN.“Inter-rater Reliability with the Braden Scale”, May 10 th, 
2012. Southeastern Wisconsin Nursing Research Day, Milwaukee, 
WI. 

 Poster Presentation. Co-Author with Jane Smeaton, MSOLQ, RN. 
Standardizing Joint Replacement Care Across the Hospital Division. 
October 18-20th, 2012 Wisconsin Nurses Association Annual 
Meeting and Conference, Stevens Point, WI. 

 


