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Objective: To make clinically relevant recommendations for electrocardio-
gram (ECG) testing among psychiatric patients, the study examined the

practice ofordering ECGs for this population. Methods: The records of 4,045

patients consecutively admitted for psychiatric care to seven community

teaching hospitals over one year were examined. The frequency of ECG or-

ders was documented, and abnormal ECG results were grouped into two cat-

egories: relevant to psychiatric treatment (ischemia or conduction defects)

and incidental to treatment (minor abnormalities and screening abnormali-

ties). For those with abnormalities, additional cardiac follow-up data were

recorded. Associations between ECG results and patients’ characteristics

were analyzed. Results: ECGs were performed for 2,857 (71 percent) of first

admissions, of which 2,225 (78 percent) showed neither relevant nor screen-

ing abnormalities. Eighteen percent of those tested had relevant abnormali-

ties, most commonly a first-degree atrioventricular block or some evidence

of a myocardial infarction. ECG screening abnormalities were found for an-

other 4 percent, primarily left ventricular hypertrophy (3 percent), but no

follow-up occurred for 46 percent of these patients. Among patients under

40 years of age, 8 percent had relevant abnormalities, and 3 percent had

screening abnormalities. Among patients without apparent cardiac risk, 10

percent had relevant and 3 percent had screening abnormalities. More than

half the patients who had a second or third admission during the year had a

repeat ECG, even when previous ECGs were normal. Conclusions: Routine

ECG is not an effective treatment or screening tool in this population, and

substantial cost savings could result from more selective testing, particular-

ly among young patients, those at low risk, and those with repeat admissions.

(Psychiatric Services 48:1323-1327, 1997)

II outine electrocardiograms

(ECGs) on hospital admission

are frequently conducted for

psychiatric patients whether on not

patients meet the guidelines issued

by the American College of Candiolo-

gy and the American Heart Associa-

tion (1). The clinical benefit of mou-

tine EGG testing has not been ad-

dressed specifically for psychiatric

patients. Although an EGG appears

to pose little risk, theme is potential

harm in unnecessary testing, includ-

ing expense and unneeded further

testing and treatment following false-

positive results (2).

The usefulness ofroutine ECGs for

preoperative patients (2-4), patients

in the emergency department (5),

and those admitted to general hospi-

tals (6,7) is controversial. Likewise,

no consensus exists on which tests

constitute a routine screening battery

for psychiatric admissions (8). Two

reasons for ordering ECGs for psy-

chiatric patients are to assess poten-

tial cardiac side effects of some psy-

chotropic drugs such as tricyclic anti-

depressants, phcnothiazinc, and lith-

ium and to screen for cardiac disease.

Current understanding is that the

risk of tricyclics is predominantly

limited to patients with underlying

cardiac conduction abnormalities or

ischcmic abnormalities (9).



1 The numbers represent the total number of patients per discrete category at each step.
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Table 1

Characteristics of 4,045 patients ad-

mitted for psychiatric treatment at sev-

en community-based

tals over one year

teaching hospi-

Characteristic N %

Sex

Male 1,539 38

Female 2,506 62
Race

White 3,393 84
Black 620 15
Other 32 1

Cardiac history 647 16
Pulmonary history 485 12

Diabetes 364 9
Hypertension 849 21

Stroke 121 3
Alcohol use 850 21
Tobacco use 1,739 43
Illicit drug use 526 13
Number of admissions
during the year

One 3,325 82
Two 537 13
Three 126 3
Four 38 1

Five 13 0.3
Six 6 0.1

Figure 1

ECG decision and outcome tree1

Because of the importance of con-

taming costs of medical care, we

wanted to determine whether rou-

tine ECGs are appropriate for all

psychiatric patients admitted to corn-

munity hospitals, and, if not, which

patients would most likely benefit.

The specific aims ofthe study were to

describe the frequency with which

ECGs were ordered, the proportion

of ECG findings that were relevant to

psychiatric treatment-that is, relat-

ed to conduction on ischemic abnor-

malities-and the proportion of ECG

findings indicative of other major ab-

nonmalities. The associations be-

tween ECG abnormalities and char-

actenistics of patients were explored,

and follow-up care for those with can-

diac abnormalities was examined.

Methods

This retrospective study described a

consecutive sample of all adult pa-

tients admitted for psychiatric treat-

ment during calendar year 1992 at

seven community-based teaching

hospitals in the Northeastern Ohio

Universities College of Medicine

consortium. The consortium includes

Akron City Hospital, Akron General

Medical Center, and St. Thomas

Hospital in Akron; Aultman Hospital

and Columbia-Mercy Medical Cen-

ten in Canton; and St. Elizabeth’s

Hospital and Western Reserve Care

Systems in Youngstown.

Diagnosis-related group (DRG)

codes 425-432 identified potential

subjects. Only direct psychiatric ad-

missions (including those for sub-

stance abuse treatment) were includ-

ed; patients who were transferred

from other hospital services or who

had been hospitalized within the pre-

vious week were excluded. The study

was approved by the institutional re-

view board at each hospital.

Data on eight demographic van-

ables were abstracted from patients’

records. The variables included age,

sex, race, date of admission, the

names of psychotropic and cardiac

medications being taken on admis-

sion, and use of alcohol, tobacco, or

illicit drugs. The patient’s medical

history in five areas of cardiac risk

was determined, including hyperten-

sion, diabetes, stroke, cardiac dis-

ease, and pulmonary disease, as well

as complaints of chest pain on admis-

sion. Psychiatric diagnoses were cod-

ed according to DSM-III-R (10). Data

collectors were trained and moni-

toned by the second author.

During the study year, 4,045 pa-

tients had 5,030 separate admissions.

Selected patient characteristics are

shown in Table 1. Patients had 171

different DSM-IlI-R diagnoses. Dc-

pression was a primary or comonbid

diagnosis of 67 percent of the pa-

tients. The mean ± SD age of the pa-

tients was 47± 18 years.

The decision to order an ECG was

made by either the emergency physi-

cians on the admitting psychiatrists.

All ECGs were read by a computer

and then read again by the hospitals’

attending cardiologists. The candiolo-

gists’ decisions about the ECG ne-

sults were regarded as final. The

ECG results were listed as either

normal or abnormal, and each mdi-

vidual diagnosis was coded numeni-

cally. We divided the abnormal ECG

diagnoses into those that were rele-



Table 2

Frequency distribution ofthe most common EGG diagnoses (more than 1 percent

oftotal) among 2,857 psychiatric patients

Type ofabnormality and diagnosis’ N %

Relevant al)normalities (N 502 patients)
Conduction defects (N 293 diagnoses)

First-degree atrioventnicular block 61 2
Left anterior fascicular block 45 2
Nonspecific intraventricular delay
Right I)undle branch block

42
36

1
1

Prolonged QT interval 31 1
Left bundle branch block 26 1

Ischemia, infarct, or injury2 (N275 diagnoses)
Inferior infarct 101 3
T wave abnormality 70 2

Anterior infarct 44 2

Septal infarct 24 1
Incidental abnormalities (N 1,115 patients)

Screening abnormality (N220 diagnoses)
Left ventricular hypertrophy 78 3
Low-voltage QRS 50 2

Atnal fibrillation 27 1
Minor abnormality (N 1,519 diagnoses)

Nonspecific ST or T wave abnormalities 643 22

Sinus tachycardia 289 10
Sinus bradycardia 190 7
Sinus arrhythmia 142 5

Left atrial enlargement 95 3
Left axis deviation 86 3

Poor R wave progression 69 2
Voltage criteria for left ventricular hypertnophy
Right atrial enlargement

57
57

2
2

Premature ventricular contractions 55 2

1 Because a patient could have more than one type ofabnormality, the total number ofdiagnoses dif-

fers from the total number ofpatients shown in Figure 1.

Table 3

Associations between predictor variables

2,857 psychiatric patients’

and EGG orders and results among

Relevant results Screening results

EGG Odds Odds
Variable ordered ratio 95% CI ratio 95% GI

Age + + +

Cardiac history + 4.9 3.9-43.2 4.4 3.3-6.0
Cardiovascular medications ns 3.3 2.7-4. 1 3.6 2.7-4.8
Diabetes + 2.5 1.9-3.4 +
Hypertension + 2.4 1.9-2.9 2.2 1.6-2.9

Stroke + + 4.1 2.4-6.9
Pulmonary history ns + +

Chest complaints + + +

Total number of medications ns + +

1 Numerical values are presented when the association was sigruilIcant at the .05 level and the odds

ratio was greater than 2. The plus sign (4) indicates a significant association at the .05 level but an

odds ratio of less than 2.
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vant to psychiatric treatment (con-

duction defects and ischemia) and

those that were incidental, or not di-

meetly germane to the psychiatric

treatment but suggesting a cardiac

problem. (Complete data for these

categories are available from the au-

thors).

The incidental abnormalities were

then subdivided into screening ab-

normalities, on those that were con-

sidened serious enough to warrant

cardiac follow-up, and minor abnon-

malities, which included all others.

For patients with screening abnor-

malities, additional data were record-

ed about cardiac follow-up, including

repeat ECGs, cardiac consultations,

echocandiograms, on other further

cardiac testing.

Frequency distributions were used

to describe patient characteristics,

the mate of abnormal ECGs, and fol-

low-up. Associations between pre-

dicton variables and the risk of abnom-

rnal EGG findings were measured by

odds ratios and tested by chi square

analysis.

Results

The EGG decision tree for each pa-

tient’s first admission of the year is

diagrammed in Figure 1. Ofthe 2,857

patients tested, 502 (18 percent) had

a relevant result, and another 130 (4

percent) had a screening abnonmali-

ty. Thus 78 percent of those tested

had neither a relevant result nor a

screening abnormality. For the 720

patients who had a second admission

during the year, an ECG was ordered

for 386 (54 percent); an ECG was or-

dened for more than halfofthose who

had a normal ECG on the previous

visit. For the 183 patients who had a

third admission, an ECG was on-

dened in half of all cases; 45 percent

of those who had normal ECGs on

the first two admissions were given

an EGG on the third.

The frequencies of diagnoses of

cardiac abnormalities are shown in

Table 2. Table 3 presents data on the

associations between the predictor

variables and EGG orders and me-

suIts. No significant association was

found between sex, race, psychotmo-

pie medications taken on admission,

and the use of tobacco, alcohol, or il-

licit drugs and EGG orders or results.

Further cardiac evaluation of 130

patients after a screening abnormali-

ty included a repeat EGG for 70 pa-

tients (54 percent), a cardiac consul-

tation for 68 (52 percent), an echocan-

diogram for 31 (24 percent), and a

stress test for seven (5 percent). For

60 patients (46 percent), no cardiac

follow-up occurred.

A total of 489 patients (12 percent)

were considered to be without car-

diac risk; that is, they had no history
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of hypertension, cardiovascular dis-

ease, or current symptoms and they

were not taking cardiovascular or

psychotropic medications. An EGG

was done for 272 of these patients (56

percent); a relevant result was found

for 28 (10 percent) and a screening

abnormality for nine (3 percent). Fur-

then cardiac evaluation of patients

with relevant on screening abnormal-

ities included a repeat ECG for six

(17 percent), a cardiac consultation

for four (11 percent), and an echocar-

diognam for three (8 percent). For 29

patients (78 percent), no cardiac fol-

low-up occurred.

A total of 1,164 of the 1,772 pa-

tients under age 40 (66 percent) had

an ECG. A relevant result was found

for 94 (8 percent), most commonly

nonspecific intmaventnicular conduc-

tion delay (nine patients, on .7 pen-

cent). Forty patients (3 percent) had a

screening abnormality, most corn-

monly short QT interval (ten pa-

tients, on 1 percent).

For 236 patients (8 percent), EGG

testing was done in the emergency

department. A relevant on screening

abnormality was found for 69 (29 pen-

cent).

Discussion

A primary reason to order EGGs for

psychiatric patients is the potential

for cardiac side effects from psy-

chotnopic drugs. The tnicychic antide-

pressants have been considered pan-

ticularly problematic since the publi-

cation ofcase reports ofoverdose and

life-threatening arrhythmias (9). Or-

thostatic hypotension can be a con-

cern with this class of drugs but is

usually limited to elderly persons and

those with cardiovascular disease. At

normal therapeutic levels and in usu-

al physiological conditions, the tn-

cyclics are powerful class I antiar-

rhythmics in most patients, but para-

doxically they arc pnoarrhythmic in

about 10 percent of people with pre-

existing arrhythrnias or ischcmia (11).

Thus psychiatric patients with is-

chemic heart disease might be most

at risk for rhythm abnormalities from

tricyclics (9).

Because two-thirds of the patients

in the study reported here had de-

pression, the likelihood of antide-

pressants’ being prescribed was high.

Thus we defined ischemic and con-

duction ECG abnormalities as nele-

vant to psychiatric treatment; howev-

er, only 18 percent ofthe patients had

such findings. A substantial number

of those patients (12 percent) had

first-degree atnioventniculan block,

which does not by itself constitute a

primary contraindication for pre-

scniption of tricyclics, non is it a

marker for proarrhythmic effect or

cardiac side effects.

Of course, not all psychiatric pa-

tients take tnicyclics, especially as

newer antidepressants with fewer

cardiovascular side effects evolve

(11). Furthermore, there are condi-

tions other than depression for which

an ECG might be considered rele-

vant to psychiatric treatment, includ-

ing an alcohol or drug overdose or a

severe eating disorder. However,

among these patients in community

hospitals, such occurrences were few

compared with the occurrence of de-

pression, and they had no apparent

influence on the pattern of ECG on-

dering or follow-up.

The other primary reason for a nou-

tine EGG is to screen for cardiac dis-

ease. However, screening abnormali-

ties alone were found in only an ad-

ditional 4 percent of patients. There-

fore for 78 percent of the 2,857 pa-

tients given an ECG, the ECG sug-

gested no further testing on cvalua-

tion. Even EGGs done in the emen-

gency department were oflittle din-

ical consequence in 71 percent of

cases.

A study of 1,410 admissions to the

general medicine service of a univen-

sity hospital found that EGGs rarely

( in about 1 percent of cases) added

information beyond that available

from the history and physical exam,

even when the rate ofabnormal find-

ings was as high as 74 percent (7).
The rates of EGG abnormalities

found in that and other studies (6,12)

are similar to or higher than the rate

found in our study. Thus one poten-

tial reason for ordering an ECG for

psychiatric patients-a higher-than-

expected frequency of abnormal

findings-was not supported in this

sample of patients from community

hospitals. Other populations with

less depression and more drug abuse

or other serious comorbidities could

have a higher rate of abnormalities,

although that is unlikely based on the

studies of diverse populations cited.

Three potential predictors of EGG

abnormalities-taking psychotropic

medications, smoking, or being Afni-

can American-have been identified

in the literature. We cannot explain

why these variables were not associ-

ated with increased ECG abnormali-

ties in our study. Likewise, self-ne-

ported use of illicit drugs, another

previously identified predictor, was

not associated with an abnormal

ECG; however, actual usc may have

been underreported (13).

We presumed that abnormal ECG

results would initiate further cardiac

evaluation. However, no clear pat-

tern of cardiac follow-up was evident

among the patients with screening

abnormalities. For more than half of

these patients, no evidence of any

further cardiac evaluation was found,

and less than a third had a repeat

EGG or cardiology consultation. In

addition, among the patients for

whom screening would be most ben-

eficial, those with no cardiac history

or current symptoms, the rate of car-

diac follow-up was even lower-78

percent had no further cardiac evalu-

ation despite an abnormality.

Not surprisingly, in this study an

EGG order was associated with pa-

tients’ increasing age and a history or

current symptoms of cardiovascular

disease. More important, the high

overall frequency of EGG orders (71

percent) was only slightly lower

among patients under age 40 and

among those with a low cardiac risk,

implying that these factors were not

considered in the decision to order

the test. Also, the high rate of EGG

testing on second and third admis-

sions during the year, especially

when previous EGGs were normal,

implies that little attention was paid

to cardiac history or results of pnevi-

ous EGG testing. Rather than a con-

sistent pattern of ordering, we found

that some physicians routinely or-

dered an EGG for all psychiatric ad-

missions, and some for those oven age

35 or 40; other physicians were more

selective.

Significant cost savings as well as

improved outcomes could result

from EGG testing focused on pa-



tients who meet specific risk criteria.

Assuming that an EGG costs $80, a

savings of $114,000 would have re-

suIted if EGG testing had been re-

duced 50 percent in this study Ex-

panded to the national level, where

more than a niillion patients are dis-

charged with psychosis as a first-list-

ed diagnosis and 6.3 million are dis-

changed with diagnoses of mental

disorders (14), a comparable reduc-

tion in EGG testing could realize cost

savings of$28 million to $168 million

per year.

Roizen (2) has concluded that the

number of preoperative EGGs could

safely l)e reduced 50 percent 1w liii-

iting testing to patients identified as

having a high risk based on criteria of

age, diabetes, hypertension, chest

pain, congestive heart failure, smok-

ing, exercise intolerance, or the need

for vascular stirger� We propose that

these conditions could be applied to

nU)St I)svchiatnic patients admitted to

coniniunitv hospitals, with the fol-

lowing modifications. Any patient

presenting with drug al)use or over-

dose, particularly drugs with car-

diotoxic potential such as tnicychic an-

tidepressants (15), should be given an

EGG. An�’ patient to be started Ofl a

tricyclic antidepressant should me-

ceive an EGG as a baseline, as should

any I)atieult taking a tricyclic antide-

pressant who has a history of a car-

diac conduction problem or evidence

of ischemic disease (an alternative

medication could also be considered

in these cases).

Conclusions

We found an excessive rate of EGG

testing ofpsychiatric patients in corn-

niunity hospitals. Only a sniall pro-

portion of tests �‘ielded results mdc-

�‘ant to treatment or helpful for car-

diac screening. Therefore, routinely

conducting EGGs in this population

i S overtesting, particularly among

voting patients, those at low risk of

cardiac disease, and those with a nor-

mal EGG on a previous admission. In

addition, follow-up of patients with

screening abnormalities was incon-

sistent, which implied that ordering

such tests had no impact on practice.

As others have mecomnended for

routine preoperative EGGs (2), we

recommend limiting EGG testing to
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psychiatric patients who may be at

risk l)ecause ofplanned tnicychic anti-

depressant use or l)ecause of findings

relevant to cardiac disease on history

and physical examination .
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