
ORIGINAL CONTRIBUTION

891The Journal of the American Osteopathic Association    December 2013  |  Vol 113  |  No. 12

From the Department of 

Internal Medicine and the 

Center for Diabetes and 

Metabolic Disorders at Texas 

Tech University Health 

Sciences Center-Permian 

Basin in Odessa, Texas.

Financial Disclosures:  

None reported.

Support: Texas Tech 

University Health Sciences 

Center.

Address correspondence to 

Donald M. Loveman, MD, 

Department of Internal 

Medicine, TTUHSC-Permian 

Basin, 701 W 5th St,  

Odessa, TX 79763-4206.

E-mail: donald.loveman 

@ttuhsc.edu

Submitted  

February 21, 2013;  

revision received  

July 2, 2013;  

accepted  

August 5, 3013.

Effect of Inpatient Electroencephalography  
on Clinical Decision Making 
Laura A. Harmon, MD; Megan Craddock, MD; Elisabeth Jones, MD;  
Craig W. Spellman, DO; and Donald M. Loveman, MD

Context: Routine inpatient electroencephalography (EEG) is commonly used as a 
diagnostic and therapeutic decision-making tool in the care of patients with a wide 
spectrum of conditions. Previous investigations on EEG use have focused on current 
guidelines or specific clinical presentations. 

Objective: To assess the effect of EEGs on clinical diagnosis and management of 
disease in adult inpatients in a community hospital. 

Methods: Medical records of adult patients who underwent EEG between October 
2008 and June 2009 in a single general community hospital were retrospectively re-
viewed. Data were collected for comorbidities, diagnoses, and management. Findings 
from EEGs were classified as normal, abnormal, or uninterpretable and according 
to whether they resulted in a change in diagnosis or management, supported clinical 
decision making and resulted in no change in diagnosis or management, or did not 
contribute to diagnosis or management. 

Results: A total of 200 medical records were reviewed; 110 (55%) were for male 
patients and 90 (45%) were for female patients, with a mean (range) age of 60 (18-96) 
years. The most common pre-EEG diagnoses were altered mental status (52 [26%]) 
and seizure (48 [24%]). Of all EEGs, 115 (57.5%) had findings that were normal, 
83 (41.5%) had findings that were abnormal, and 2 (1%) had findings that were unin-
terpretable. No EEGs had findings that resulted in a change in diagnosis or manage-
ment, 8 EEGs (4%) had findings that supported clinical decision making and resulted 
in no change in diagnosis or management, and 192 EEGs (96%) had findings that did 
not contribute to diagnosis or management. 

Conclusion: In this study, inpatient EEGs rarely contributed to clinical decision mak-
ing and in no case resulted in a change in diagnosis or management. These findings 
warrant future research on the effectiveness of inpatient EEGs for a wide breadth of 
clinical inpatient diagnoses. 
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Electroencephalography (EEG) is used as a diagnostic tool for a spectrum 
of conditions including epilepsy, seizures, cerebrovascular diseases, head 
injuries, psychiatric diseases, and encephalopathies.1-3 Because EEG is widely 

employed, the appropriateness of its use has been called into question by a number of 
investigators.3-9 Smith et al4 found overuse of EEG with respect to the United King-
dom’s national guidelines, with up to 40% of EEGs deemed as having been ordered 
inappropriately. 
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vious neurologic diagnoses, (2) pre-EEG and discharge 
diagnoses, (3) management in the ED and during the 
patient’s hospital stay, (4) day of hospital stay when EEG 
was performed, and (5) findings of EEGs (normal, ab-
normal, or uninterpretable). Information regarding diag-
noses and management was used to assess changes in 
clinical decision making before and after EEG. 
 To reduce intraobserver variability, each medical re-
cord was reviewed by 2 of 3 independent investigators 
(L.A.H., M.C., and E.J.). Records that prompted con-
flicting opinions were reviewed by a quorum of the in-
vestigators, which comprised physicians and research 
scientists. The evaluating team established the working 
diagnosis and proposed management as of the time when 
the EEG was ordered. After considering EEGs in the 
context of the clinical setting, the impact of EEG on pa-
tient care was classified in 1 of 3 groups according to the 
following criteria:

◾  Group 1: The EEG findings prompted a change in the 
pre-EEG diagnosis or management. 

◾  Group 2: The EEG findings supported the pre-EEG 
clinical decision making, and no changes in diagnosis 
or management occurred as a result of the EEG.

◾  Group 3: The EEG findings did not contribute to 
clinical decision making, and no changes in diagnosis 
or management occurred as a result of the EEG.

Results
A total of 246 medical records were reviewed. Forty-six 
records met the study’s exclusion criteria: 39 records 
were incomplete or not available for review, 3 had EEGs 
that were used to assess brain death, 3 had only 24-hour 
EEG monitoring, and 1 had conflicting interpretations. 
No records had video EEGs, ambulatory EEGs, or EEGs 
performed in the ED. Of the 200 records included in 
study analyses, 110 (55%) were for male patients and 90 
(45%) were for female patients, with a mean age (range) 
of 60 (18-96) years. Records for 125 patients (62.5%) 

 From country to country, and among professional 
societies, guidelines for EEG use in specific disorders are 
highly variable. A search of the literature yielded no 
formal guidelines in the United States for EEG indica-
tions in adults. Previous studies in the United States in-
volving adult EEG use have addressed primarily 3 
topics: (1) effectiveness of EEG use in an emergency 
department (ED) setting10,11; (2) relevance of EEG use in 
specific clinical presentations (ie, syncope or epi-
lepsy)12,13; and (3) effectiveness of having neurologists 
screen nonspecialist EEG referrals before approval.6 In 
the present study, we assess the effect of inpatient EEG 
in the diagnosis and management of disease in adult pa-
tients in the community hospital setting. 

Methods
Electronic medical records for adult inpatients (ie, aged 
18 years or older) who underwent EEG at Medical 
Center Hospital in Odessa, Texas, from October 2008 to 
June 2009 were retrospectively and sequentially re-
viewed. For patients who underwent multiple EEGs 
during a single hospital stay, only the first EEG was in-
cluded in study analyses. Records for patients from all 
hospital inpatient settings (eg, intensive care unit, critical 
care unit, general medical-surgical) were included. 
 The EEGs were ordered by consulting neurologists, 
attending neurologists, or managing (ie, nonneurologist) 
physicians. All EEGs were standard 23-channel, 
30-minute recordings and were interpreted as a standard 
part of the hospital electrodiagnostic service by 1 of 4 
neurologists certified by the American Board of Psychi-
atry and Neurology. 
 Records were excluded when they were incomplete 
or not available for review, when EEGs were used to as-
sess brain death, when only 24-hour EEG monitoring 
was performed, and when conflicting interpretations ex-
isted. Records with video EEGs, ambulatory EEGs, and 
EEGs performed in the ED were also excluded. 
 Medical records were evaluated to obtain (1) pre-
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have been demonstrated. Nevertheless, in the present 
study, inpatient EEG findings rarely contributed to or 
resulted in a change in diagnosis or management. 
 For example, syncope was diagnosed in 3 patients 
before EEG was administered. In each patient, EEG find-
ings did not alter clinical decision making. These find-
ings mirrored those of Poliquin-Lasnier and Moore,5 
Abubakr and Wambacq,12 and Davis and Freemon13; all 
3 studies showed little impact of EEG in the care of pa-
tients with syncope. 

included a previous neurologic diagnosis, including sei-
zure (38 [19%]), dementia (19 [9.5%]), syncope (3 
[1.5%]), and other (65 [32.5%]). The diagnoses that 
prompted the ordering of an EEG are described in Table 
1, with the most common diagnoses being altered mental 
status (52 [26.0%]) and seizure (48 [24.0%]). Discharge 
diagnoses are also shown in Table 1. 
 The mean (SD) day of the hospital stay that EEG was 
performed was 2 (3). Results of EEGs were as follows: 
115 (57.5%) were normal, 83 (41.5%) were abnormal, 
and 2 (1%) were classified as poor quality, rendering 
them uninterpretable. The EEG results were then clas-
sified according to their impact on clinical decision 
making (Table 2). No records had EEG findings that 
resulted in a change in diagnosis or management (group 
1). In 8 records (4%), EEG findings supported clinical 
decision making but resulted in no change in diagnosis 
or management (group 2). The EEG findings were con-
sidered noncontributory to clinical decision making and 
did not affect diagnosis or management in 192 records 
(96%) (group 3). 
 The clinical presentation and course of the 8 patients 
whose EEG findings were supportive of clinical decision 
making but did not alter diagnosis or management 
(group 2) are described in Table 3. 

Comment
A limitation of the present retrospective study was that it 
was confined to a single institution and therefore had a 
limited number of medical records available for analysis. 
In addition, although we made every effort to understand 
in detail the working diagnosis (not simply the diagnosis 
written) and the intended management at the time of the 
EEG request, we were unable to determine with certainty 
whether undocumented communication occurred be-
tween the EEG interpreter and the care team that may 
have resulted in any changes in diagnosis or manage-
ment. It is therefore possible that had this study been 
performed prospectively, greater benefit of EEG would 

Table 1. 
Pre-EEG and Discharge Diagnoses of Patients  
Who Underwent EEG in the Hospital Setting (N=200) 

 No. (%)

Diagnosis Pre-EEG Discharge

Altered mental status 52 (26.0) 27 (13.5)

Seizure 48 (24.0) 49 (24.5)

Rule out seizure 38 (19.0) NA

Syncope 24 (12.0) 21 (10.5)

Encephalopathy 13 (6.5) 15 (7.5)

Dementia 6 (3.0) 9 (4.5)

Abnormal involuntary  5 (2.5) NA
movement 

Cerebrovascular accident 4 (2.0) 17 (8.5)

Near syncope 2 (1.0) NA

Drug overdose 2 (1.0) 7 (3.5)

Traumatic head injury 2 (1.0) NA

Transient ischemic attack NA 9 (4.5)

Hematoma NA 3 (1.5)

Pseudoseizures                       NA 3 (1.5)

Other neurologic diagnosisa 4 (2.0) 7 (3.5)

Other nonneurologic diagnosisb NA 33 (16.5)

a  Other neurologic diagnoses include trauma, brain mass, fungal infection, 
metastatic disease, global amnesia, and hemi-sensory deficit.  

b Nonneurologic diagnoses were primarily cardiac, respiratory, and renal failure.

Abbreviation: EEG, electroencephalography.
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management in the general patient population. Our 
findings suggest that a careful clinical evaluation, in-
cluding a thorough patient history and physical exami-
nation, is the most valuable initial approach to patient 
care. It is also the most cost-effective approach to 
care—supplemental testing adds to health care costs 
and should be judiciously considered when the likeli-
hood of benefit is greatest. 
 It is possible that studies of patient populations in 
institutions with practice patterns different from ours 
might reveal different results with regard to EEG use. 
Further evaluation of EEG use in the general inpatient 
population is warranted. Specifically, we believe that 
clearer guidelines for appropriate inpatient use of EEG 
in general medical practice should be addressed and 
promulgated. 

Conclusion
In the present study, EEG findings supported clinical 
decision making in 4% of patients and did not alter di-
agnosis or management in any case. These results sug-
gest that EEG may fine tune or support diagnostic 
impressions but rarely leads to a change in medical 
management. Future research is warranted on the ef-
fectiveness of inpatient EEGs for a wide breadth of 
clinical inpatient diagnoses.
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