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ORIGINAL CONTRIBUTION

Safety of Patients Isolated
for Infection Control
Henry Thomas Stelfox, MD
David W. Bates, MD, MSc
Donald A. Redelmeier, MD, MSc

PATIENT SAFETY HAS EMERGED AS

an important health care is-
sue because of the conse-
quences of iatrogenic inju-

ries.1 Preventable injuries result largely
from system failures, not from indi-
vidual inadequacy.2-5 Human factors re-
search in nonmedical settings (eg, avia-
tion) suggests that people tend to take
the path of least effort; hence, demand-
ing greater vigilance from providers of
medical care may not result in mean-
ingful safety improvement.2,3 Instead,
redesigning faulty systems appears to
be a more promising way to reduce hu-
man error.1

The infection control technique of
patient isolation may be a system
change that predisposes patients to er-
rors and adverse events.6-8 Such strat-
egies, sometimes referred to as trans-
mission-based precautions, are intended
to prevent the spread of pathogens by
airborne, droplet, or contact transmis-
sion. The recommended precautions
depend on the infectious agent but typi-
cally involve placing the patient in a pri-
vate room, requiring visitors to wear
protective apparel (eg, gloves, gowns,
and masks), and restricting the move-
ment of the patient outside of the room.9

Infection control authorities view pa-
tient isolation as an important tool for
management of selected established (eg,
vancomycin-resistant enterococcus)
and emerging (eg, severe acute respi-
ratory syndrome) infectious dis-
eases.9-14

Critics of isolation policies have
raised questions about quality of care

and whether isolated patients receive
less attention.6-8,15,16 In 1 medical in-
tensive care unit, isolated patients had
half as many hourly contacts with cli-
nicians as control patients.15 In an-
other study, isolated patients were less
likely than other patients to be exam-
ined by physicians during rounds.16 In-
evitably, isolation policies place physi-
cal barriers between clinicians and
patients, are time consuming, and im-
pede visitors. However, less contact is
not an indication of inadequate care,
and data are lacking regarding the qual-
ity of care received by isolated pa-

tients. To examine the safety of isolat-
ing patients for infection control, we
conducted a study at 2 teaching hos-
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Context Hospital infection control policies that use patient isolation prevent noso-
comial transmission of infectious diseases, but may inadvertently lead to patient ne-
glect and errors.

Objective To examine the quality of medical care received by patients isolated for
infection control.

Design, Setting, and Patients We identified consecutive adults who were isolated
for methicillin-resistant Staphylococcus aureus colonization or infection at 2 large North
American teaching hospitals: a general cohort (patients admitted with all diagnoses be-
tween January 1, 1999, and January 1, 2000; n=78); and a disease-specific cohort (pa-
tients admitted with a diagnosis of congestive heart failure between January 1, 1999,
and July 1, 2002; n=72). Two matched controls were selected for each isolated patient
(n=156 general cohort controls and n=144 disease-specific cohort controls).

Main Outcome Measures Quality-of-care measures encompassing processes, out-
comes, and satisfaction. Adjustments for study cohort and patient demographic, hos-
pital, and clinical characteristics were conducted using multivariable regression.

Results Isolated and control patients generally had similar baseline characteristics;
however, isolated patients were twice as likely as control patients to experience ad-
verse events during their hospitalization (31 vs 15 adverse events per 1000 days; P�.001).
This difference in adverse events reflected preventable events (20 vs 3 adverse events
per 1000 days; P�.001) as opposed to nonpreventable events (11 vs 12 adverse events
per 1000 days; P=.98). Isolated patients were also more likely to formally complain to
the hospital about their care than control patients (8% vs 1%; P�.001), to have their
vital signs not recorded as ordered (51% vs 31%; P�.001), and more likely to have
days with no physician progress note (26% vs 13%; P�.001). No differences in hos-
pital mortality were observed for the 2 groups (17% vs 10%; P=.16).

Conclusion Compared with controls, patients isolated for infection control precau-
tions experience more preventable adverse events, express greater dissatisfaction with
their treatment, and have less documented care.
JAMA. 2003;290:1899-1905 www.jama.com
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pitals, 1 in Canada and 1 in the United
States.

METHODS
Study Cohorts

We identified consecutive adults admit-
ted to Sunnybrook and Women’s Col-
lege Health Sciences Centre (Toronto,
Ontario) between January 1, 1999, and
January 1, 2000, who were isolated for
at least 2 days because of methicillin-
resistant Staphylococcus aureus (MRSA)
colonization or infection. Control pa-
tients were selected by identifying the
2 patients who occupied each isolated
patient’s hospital bed immediately be-
fore and after his/her admission. Iso-
lated patients are typically treated in
regular single-bed rooms at this hospi-
tal. Matching by hospital bed ensured
that isolated and control patients were
treated by similar clinicians, located
within similar proximity to the nurs-
ing station, and cared for at similar times
of the year. This cohort of patients was
selected to evaluate isolation policies in
a general teaching hospital.

We also selected a second, disease-
specific cohort of patients by identify-
ing consecutive adults admitted to
Brigham and Women’s Hospital (Bos-
ton, Mass) between January 1, 1999,
and July 1, 2002, who had a principal
admitting diagnosis of congestive heart
failure, a previously recorded isolate of
MRSA, and an admission order for iso-
lation. Control patients were selected
by identifying the 2 patients who were
admitted with a diagnosis of conges-
tive heart failure immediately before
and after the isolated patient. Match-
ing by primary diagnosis ensured that
isolated and control patients had simi-
lar indications for admission, were
treated by similar clinicians, and were
cared for at similar times of the year.
This cohort of patients was selected to
evaluate isolation policies in patients ad-
mitted with a common cardiac disor-
der for which established standards of
care are available.

Isolation Policies
Isolation precaution policies for MRSA
(contact precautions) at both study in-

stitutions are based on the most recent
recommendations from the Centers for
Disease Control and Prevention.9 The
precautions are designed to prevent
transmission through both direct (per-
son-to-person) contact and indirect (via
environmental surface) contact. Pa-
tients are cared for in private rooms, visi-
tors are required to wear gloves and
gowns, patient movement from the room
is limited to essential purposes, and dedi-
cated equipment (eg, stethoscope and
blood pressure cuff) is used for each pa-
tient.

Patient Characteristics
Each patient’s chart was reviewed for
demographic, hospital, and clinical data.
Median household income was im-
puted on the basis of principal resi-
dence using geocoding (postal codes and
ZIP codes) and census data (1996 Ca-
nadian Census and 2000 US Census).17

Patient comorbidities were summa-
rized using the Charlson comorbidity in-
dex18 and illness severity was mea-
sured by Acute Physiology and Chronic
Health Evaluation (APACHE) II scores.19

Treatment preferences were summa-
rized by recording do-not-resuscitate or-
ders issued within the first 2 days of ad-
mission. The most recent ejection
fraction was recorded for patients ad-
mitted with congestive heart failure.

Process of Care
Documentation of patient vital signs and
clinicians’ narrative notes were re-
corded as general process-of-care mea-
sures and markers for thoroughness of
care.20-22 These measures were selected
because they are appropriate for pa-
tients with a broad range of diagnoses.
The following disease-specific inpa-
tient process-of-care measures were re-
corded for patients with congestive heart
failure: inpatient evaluation of left ven-
tricular function, inpatient ischemia
evaluation (eg, stress test or coronary
angiogram), documentation of daily
weight, efforts toward heart failure edu-
cation, timely (within 4 weeks) fol-
low-up appointment scheduled at dis-
charge, and admission and discharge
cardiovascular medications.23,24

Outcomes of Care
Adverse events were defined as inju-
ries caused by medical management.
We included injuries that prolonged the
hospital stay or produced disability (the
definition used for the Harvard Medi-
cal Practice Study),25 as well as inju-
ries that resulted in transient disabil-
ity or abnormal laboratory value
measurements (which would not have
met those criteria). We applied this
more inclusive definition to capture
events that would be clinically signifi-
cant yet might not have met the stan-
dard for malpractice.

A trained medical record analyst ab-
stracted each patient’s hospitalization
into a 1-page summary (excluding men-
tion of MRSA or isolation procedures).
Two independent physicians, blinded
to isolation status, reviewed each sum-
mary for adverse events.25 Clinical re-
viewers were also asked to grade the se-
verity of any injury (on a 6-point scale
ranging from a single day of symp-
toms to death) and rate their confi-
dence in the preventability of the ad-
verse event (on a 6-point scale ranging
from no evidence to virtual certain evi-
dence of preventability). A third re-
viewer resolved discrepancies. The ad-
equacy of reviewer blinding was not
tested.

Patient Satisfaction
Evidence of dissatisfaction with hos-
pital care was ascertained from 2
sources. First, a structured implicit
review of each medical record was
performed using the method of
Nettleman and Nelson.26 Documented
evidence of dissatisfaction included
patients leaving against medical
advice, recorded complaints about
medical care, attempted suicide, and
altercations. Second, files from the
public relations offices at both institu-
tions were reviewed for unsolicited
complaints. Narratives were coded for
specific complaints using a standard-
ized set of codes comprising 6 catego-
ries: perceptions of treatment, access
to staff, communication, humaneness
of staff, environmental cleanliness,
and billing.27-29
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Statistical Analyses
The primary analysis tested associa-
tions between patients’ isolation sta-
tus and all of the quality-of-care mea-
sures. Baseline patient characteristics
were compared using t tests and �2 tests
and the Fisher exact test for outcomes
with rare events. A team of 6 medical
record reviewers tested the reliability
of the measurement instruments. All
medical records were reviewed and ab-
stracted by a trained medical record
analyst using a standard data abstrac-
tion tool. One other reviewer indepen-
dently evaluated a 10% random sample
of all medical records. Four physician-
reviewers provided judgments on ad-
verse events. Agreement was assessed
with Cohen � reliability coefficients.30

Linear, logistic, and Poisson regres-
sion analyses were used to test for dif-
ferences between isolated and control pa-
tients after adjustment for study cohort
and patient demographic characteris-
tics (age, sex, race/ethnicity, primary lan-
guage,household income),hospital char-
acteristics (mode of hospital arrival,
admitting service, ward, admission day),
and clinical characteristics (health hab-
its, institutional status, individual co-
morbidities, Charlson comorbidity in-
dex score, admitting diagnosis, APACHE
II score, do-not-resuscitate status). The
data for our general process-of-care mea-
sures were longitudinal in nature, with
repeat daily hospital observations clus-
tered within each patient. In analyzing
these data, we adjusted for day-level vari-
ables (day of hospital stay, hospital ward,
day of week) in addition to patient-
level variables. To account for the inter-
dependence of these observations, we
used robust estimates of variance (gen-
eralized estimating equation).31 Cardio-
vascular medications were examined us-
ing paired analyses that compared
changes in medications from admis-
sion to discharge for isolated and con-
trol patients. Statistical analyses were per-
formed using Stata (version 8.0; Stata
Corp, College Station, Tex), with 2-tailed
significance levels of .05.

The ethics committee of Sunny-
brook and Women’s College Health Sci-
ences Centre and the institutional re-

view board of Brigham and Women’s
Hospital approved the study.

RESULTS
We identified 78 isolated patients and
156 control patients in our general co-
hort. In addition, we identified 72 iso-
lated patients and 144 control pa-
tients in our congestive heart failure
cohort. The matching process was
straightforward and complete. Four pa-
tients had missing nursing notes (1 iso-
lated patient and 3 control patients)
while 1 isolated patient had missing
physician notes. Medical records were
available for the remaining 445 pa-
tients (99%). The interrater reliabili-
ties for our measurement instruments
ranged from 0.78 to 0.97, and the � co-
efficients for the presence and prevent-
ability of adverse events were 0.72 and
0.40, respectively.

The baseline characteristics of the
study groups were similar, with a few no-
table exceptions (TABLE 1). In the gen-
eral cohort, there were fewer noninsti-
tutionalized patients in the isolated group
than the control group (P�.001). In the
congestive heart failure cohort there were
more cases of diabetes (P=.048), more
arrivals by ambulance (P=.03), and gen-
erally higher baseline ejection fractions
(P=.009) for isolated patients than for
controls. All of the isolated patients in
bothcohortswere isolated forMRSAdur-
ing their hospital stay (144 [96%] colo-
nizations and 6 [4%] infections), while
4 control patients were temporarily iso-
lated for other infectious disorders (2
vancomycin-resistant enterococcus in-
fections, 1 Acinobacter infection, and 1
for infectious diarrhea).

Process of Care
Isolated and control patients had simi-
lar numbers of daily vital sign record-
ings (TABLE 2). However, isolated pa-
tients were more likely to have their
vital signs incompletely recorded (14%
vs 9%; P�.001) and to have days with
no vital sign recordings (5% vs 1%;
P=.02) at all. A third of the respira-
tory rates were recorded as exactly 20/
min for both groups. Isolated patients
were almost twice as likely to have their

vital signs not recorded as ordered (51%
vs 31%; P�.001), and they were also
more likely to have days with no nurs-
ing narrative notes (14% vs 10%;
P�.001) or physician progress notes
(26% vs 13%; P�.001) recorded.

Among the patients admitted with
congestive heart failure, isolated and
control patients received similar care in
the emergency department. They were
equally likely to have an electrocardio-
gram (85% vs 94%; P=.22), chest ra-
diograph (93% vs 88%; P=.49), gen-
eral blood work (100% vs 99%; P=.72),
and cardiac enzyme measurement (69%
vs 66%; P=.50) on arrival. Once ad-
mitted to the ward, however, isolated
patients were far less likely to have a
stress test or angiogram if they had an-
gina (8/59 [14%] vs 42/93 [45%];
P�.001), to have their weight re-
corded on at least half of the days of the
hospitalization (58% vs 87%; P=.01),
or to have an evaluation of left ven-
tricular function while in the hospital
(57% vs 69%; P=.049).

Overall, 199 patients with a diagno-
sis of congestive heart failure were dis-
charged from the hospital alive. Among
these, isolated patients were less likely
to have documentation of congestive
heart failure education (18/63 [29%] vs
69/136 [51%]; P = .004) and timely
(within 4 weeks) follow-up appoint-
ments scheduled (15/63 [24%] vs 63/
136 [46%]; P=.001). When cardiovas-
cular medications on admission (mean
number of medications, 4.4 vs 4.2;
P=.38) and discharge (mean number
of medications, 4.6 vs 5.0; P=.09) were
compared, isolated patients were found
to have a smaller increase in the mean
number of medications prescribed than
control patients (+0.2 vs +0.8; P=.02).
Specifically, admission-to-discharge
changes in the proportion of patients
prescribed angiotensin-converting en-
zyme inhibitors (−9% vs +8%; P=.009),
digoxin (−6% vs +7%; P=.045), and di-
uretics (+3% vs +11%; P=.03) favored
control patients. No significant differ-
ences in medication changes were noted
for angiotensin II receptor antago-
nists, hydralazine, �-blockers, spirono-
lactone, antiplatelet agents, anticoagu-
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lants, lipid-lowering medications,
nitrates, amiodarone, or calcium chan-
nel blockers.

Outcomes and Satisfaction
Isolated patients had longer hospitaliza-
tions and higher rates of adverse events

compared with control patients
(TABLE 3). Overall, there were 161 in-
dependentadverseevents experiencedby

Table 1. Demographic, Hospital, and Clinical Characteristics of Patients*

Characteristics

General Cohort Congestive Heart Failure Cohort

Isolated Patients
(n = 78)

Control Patients
(n = 156)

Isolated Patients
(n = 72)

Control Patients
(n = 144)

Demographic

Age, mean (SD), y 69.6 (17.1) 65.4 (18.2) 66.9 (14.7) 66.0 (14.5)

Female 43 (55) 77 (49) 30 (42) 66 (46)

Nonwhite race 5 (6) 14 (9) 16 (22) 34 (24)

English not primary language 7 (9) 9 (6) 7 (10) 9 (6)

Household income, median (IQR), $† 43 585 (35 352-55 162) 47 040 (37 809-58 921) 51 843 (42 567-62 586) 46 592 (36 025-57 838)

Hospital

Ambulance hospital arrival‡ 40 (51) 66 (42) 41 (57) 59 (41)

Admitting service
Medicine 53 (68) 101 (65) 69 (96) 139 (96)

Surgery 25 (32) 55 (35) 3 (4) 5 (3)

Critical care unit admission 17 (22) 32 (20) 8 (11) 9 (6)

Weekend or holiday admission 17 (22) 26 (17) 10 (14) 34 (24)

Clinical

Smoking history 23 (29) 50 (32) 35 (49) 84 (58)

Alcohol use history 16 (20) 28 (18) 19 (26) 45 (31)

Noninstitutionalized‡ 62 (79) 149 (95) 67 (93) 136 (94)

Comorbidities
Congestive heart failure 11 (14) 29 (19) 54 (75) 110 (76)

Coronary artery disease 26 (33) 38 (24) 45 (62) 83 (58)

Chronic lung disease 10 (13) 30 (19) 23 (32) 42 (29)

Diabetes‡ 12 (15) 28 (18) 40 (56) 58 (40)

Liver disease 3 (4) 0 1 (1) 3 (2)

History of malignancy 21 (27) 28 (18) 17 (24) 22 (15)

Human immunodeficiency virus infection 0 4 (3) 0 0

Neurological disease 25 (32) 34 (22) 7 (10) 26 (18)

Renal insufficiency 7 (9) 19 (12) 26 (36) 41 (28)

Charlson comorbidity index score, mean (SD)§ 2.3 (1.6) 2.1 (1.9) 4.1 (1.9) 3.7 (1.9)

Admitting diagnosis
Medical condition 52 (67) 98 (63) 72 (100) 144 (100)

Congestive heart failure 5 (6) 6 (4) 72 (100) 144 (100)

Pneumonia 7 (9) 16 (10) 0 0

Malignancy 8 (10) 13 (8) 0 0

Other 32 (41) 63 (40) 0 0

Surgical condition 26 (33) 58 (37) 0 0

Elective 15 (19) 26 (17) 0 0

Nonelective 11 (14) 32 (20) 0 0

APACHE II score, mean (SD) 12.4 (6.4) 11.8 (6.6) 12.1 (5.1) 11.1 (5.2)

Ejection fraction, %‡
�60 NA NA 7 (10) 9 (6)

41-60 NA NA 32 (44) 44 (31)

21-40 NA NA 26 (36) 47 (33)

�20 NA NA 7 (10) 42 (29)

DNR within 48 h of admission 4 (5) 12 (8) 11 (15) 17 (12)
Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; DNR, do-not-resuscitate order; IQR, interquartile range; NA, not applicable.
*Data are expressed as number (percentage) unless otherwise indicated.
†Household income is reported in Canadian dollars (1996 Canadian Census) for the general cohort and US dollars (2000 US Census) for the congestive heart failure cohort.
‡There were statistically significant differences in the general cohort for noninstitutionalized (P�.001) and in the congestive heart failure cohort for ambulance hospital arrival (P = .03),

diabetes (P = .048), and ejection fraction (P = .009).
§The range of scores for the Charlson comorbidity index was 1 through 10, with higher scores indicating greater comorbidity.
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121 patients; 88 patients with a single ad-
verse event (45 isolated patients vs 43
control patients), 27 patients with 2 ad-
verse events (22 isolated patients vs 5
control patients), and 6 patients with 3
or more adverse events (6 isolated pa-
tients vs 0 control patients) (P=.002 for
test of proportions). Isolated patients
were twice as likely as control patients
to experience adverse events (31 vs 15
adverse events per 1000 days; P�.001)
during their hospital stay. This differ-
ence reflected preventable (20 vs 3 ad-
verse events per 1000 days; P�.001) as
opposed to nonpreventable (11 vs 12 ad-
verse events per 1000 days; P=.98) ad-
verse events. Specifically, isolated pa-
tients were 8 times more likely than
control patients to experience support-
ive care failures such as falls, pressure ul-
cers, and fluid or electrolyte disorders;
in contrast, no significant differences in
diagnostic, operative, anesthesia, medi-
cal procedure, or adverse drug events
were noted. The overall severity of pa-
tient injuries from adverse events was

similar for both groups (Table 3), and no
differences in total hospital mortality
were observed (26 isolated patients

[17%] vs 30 control patients [10%]; odds
ratio,1.69;95%confidence interval, 0.49-
3.21; P=.16).

Table 2. Common Process-of-Care Measures

Measures

General Cohort
Congestive Heart

Failure Cohort Isolated Patients vs
Control Patients*

Isolated
Patients
(n = 78)

Control
Patients
(n = 156)

Isolated
Patients
(n = 72)

Control
Patients
(n = 144)

Test Statistic
(95% CI)†

P
Value

No. of daily vital signs
expected

3.2 3.1 4.7 4.2 0.32 (0.11 to 0.53) .003

No. of daily vital signs
recorded

2.6 3.0 6.2 6.3 −0.21 (−0.54 to 0.12) .21

Vital signs incompletely
recorded, %

10 8 19 10 1.92 (1.61 to 2.30) �.001

Days with no vital signs
recorded, %

6 1 5 1 2.55 (1.14 to 5.69) .02

Vital signs with respiratory
rate of 20/min, %

41 39 43 36 1.07 (0.93 to 1.23) .34

Days with vital signs not
recorded as ordered, %

58 41 43 21 2.76 (2.17 to 3.51) �.001

Days with no nursing
narrative notes, %

11 11 17 9 1.77 (1.40 to 2.24) �.001

Days with no physician
progress notes, %

43 24 7 2 2.91 (1.90 to 4.47) �.001

Abbreviation: CI, confidence interval.
*Comparisons between isolated and control patients are adjusted for study cohort and patient demographic, hospital,

and clinical characteristics.
†� Coefficients are reported for absolute differences in vital signs expected and recorded; odds ratios are reported for

the remaining measures.

Table 3. General Nature and Severity of Adverse Events

Measures

General Cohort
Congestive Heart

Failure Cohort Isolated Patients vs
Control Patients*

Isolated
Patients
(n = 78)

Control
Patients
(n = 156)

Isolated
Patients
(n = 72)

Control
Patients
(n = 144)

Rate Ratio
(95% CI)

P
Value

Length of stay, median (IQR), d 31 (10-69) 12 (7-24) 8 (4-13) 6 (4-9) NA �.001†

Adverse events, No. (rate per 1000 d)
Any 70 (17.0) 25 (7.0) 38 (47.3) 28 (24.5) 2.20 (1.47-3.30) �.001

Nonpreventable 19 (4.6) 16 (4.5) 15 (18.7) 23 (20.1) 0.99 (0.54-1.81) .98

Preventable 51 (12.4) 9 (2.5) 23 (28.6) 5 (4.4) 6.96 (3.38-14.3) �.001

Nature of adverse events, No. (rate per 1000 d)
Operative 13 (3.2) 12 (3.4) 4 (5.0) 8 (7.0) 0.79 (0.37-1.68) .55

Medical procedure−related 10 (2.4) 3 (0.8) 3 (3.7) 4 (3.5) 1.80 (0.64-5.06) .27

Drug-related 10 (2.4) 7 (2.0) 16 (19.9) 12 (10.5) 1.47 (0.78-2.78) .23

Supportive care failure 25 (6.1) 3 (0.8) 13 (16.2) 2 (1.8) 8.27 (3.09-22.1) �.001

Diagnostic error 7 (1.7) 0 2 (2.5) 2 (1.7) NA .06‡

Anesthesia-related 1 (0.2) 0 0 0 NA .51‡

Miscellaneous 4 (1.0) 0 0 0 NA .07‡

Overall injury severity due to adverse events,
No. (%) of patients�

NA .51§

Symptoms¶ 15 (33) 7 (32) 11 (39) 14 (54)

Disability 18 (40) 11 (50) 11 (39) 8 (31)

Death 12 (27) 4 (18) 6 (21) 4 (15)
Abbreviations: CI, confidence interval; IQR, interquartile range; NA, not applicable.
*Comparisons between isolated and control patients are adjusted for study cohort and patient demographic, hospital, and clinical characteristics.
†P value calculated by Wilcoxon rank-sum test.
‡Unadjusted P values calculated by Fisher exact test due to small number of events.
§A single P value for a test of proportions comparing isolated and control patients is reported for overall injury severity.
�Data do not necessarily sum to 100 (rounding error).
¶Includes asymptomatic patients with laboratory abnormalities.
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Isolated patients expressed greater dis-
satisfaction with their treatment than
control patients (TABLE 4). These dif-
ferences were reflected by both infor-
mal and formal complaints. Twelve iso-
lated patients (8%) submitted unsolicited
complaints to the hospital compared
with only 3 control patients (1%). Com-
plaints were associated with negative
perceptions of treatment (5 isolated pa-
tients vs 0 control patients), access to
staff (3 isolated patients vs 0 control
patients), communication (3 isolated pa-
tients vs 0 control patients), humane-
ness of staff (0 isolated patients vs 1 con-
trol patient), cleanliness of the
environment (1 isolated patient vs 1 con-
trol patient), and billing and payment (0
isolated patients vs 1 control patient).
Only 2 unsolicited compliments were
identified, both from control patients.

COMMENT
Our study examined the quality of
medical care received by patients iso-
lated for infection control during hos-
pitalization. The results demonstrate a
strong association between patient iso-
lation and shortfalls of processes, out-
comes, and satisfaction. Isolated pa-
tients were less likely than control
patients to have their vital signs accu-
rately recorded, to have daily physi-
cian progress notes documented, and
to achieve selected disease-specific stan-
dards of care for heart failure manage-
ment. Isolated patients also were more
likely to experience a preventable ad-
verse event and to express dissatisfac-
tion with their care. Hospital mortal-
ity rates were similar for both groups.

Patient safety has become an increas-
ingly prominent issue.1 Much of the at-
tention has focused on medications32 and
surgery,33 yet any medical intervention
can have adverse consequences. Isola-
tion represents one such intervention.
A large body of observational studies
supports the effectiveness of isolation
policies in preventing nosocomial in-
fections.10-11 Furthermore, prominent au-
thorities endorse such procedures for se-
lected patients.9,12,13 However, persistent
concerns remain about the safety of iso-
lation policies because infection con-
trol is only one component of patient
safety.6-8,14-16

Our study provides some of the
strongest data to date on how a sys-
tems change can result in frequent, sys-
tematic, and predictable medical er-
rors. It is unlikely that the lapses in
processes, outcomes, and satisfaction
documented in this study were delib-
erate; hence, our results underscore the
importance of examining any interven-
tion (eg, isolation precautions) for un-
intended consequences. In addition,
multicomponent interventions (eg, bar-
riers, restricted access, reduced mobil-
ity) should have their individual parts
examined to determine whether all el-
ements are essential. For example, it
may be possible to disentangle which
isolation policy components are most
important for infection control and
which may be most deleterious to the
isolated patient. Finally, the need for in-
dividualization is highlighted because
the patients who experienced the most
negative effects from isolation strate-
gies might not necessarily be those who

presented the highest risk of disease
transmission. The interdependence of
individual patient characteristics, cli-
nician factors, environmental con-
straints, and organizational climate is
likely to significantly influence safety.

Our study also underscores some of
the challenges of improving patient
safety. First, adverse consequences are
not always easily detected; further-
more, rigorous clinical trials may mini-
mize adverse events because special at-
tention by research assistants provides
an extra layer of safeguard and error in-
terception. Second, difficult trade-offs
may emerge, such as the tension be-
tween preventing injury to other pa-
tients (such as reducing nosocomial
transmission of pathogens) and maxi-
mizing thewell-beingof an individualpa-
tient (by avoiding barrier restrictions).
Third, because most medical interven-
tions are well intentioned, faulty sys-
tems often arise when a focus on one pri-
ority detracts from other unrelated
clinical concerns. Interventions that sim-
plify tasks (such as minimizing barriers
between patients and clincians) and
minimize distractions are likely to im-
prove safety.2,5 Fourth, while educa-
tional or regulatory policies that update
clinicians with new information on an
intervention’s risks and benefits (such as
unintentional discrepancies in the care
of isolated patients) have intuitive ap-
peal, they are unlikely to have a signifi-
cant effect on safety.34 Rather, creative so-
lutions that recognize the limitations of
clinicians are badly needed. Ultimately,
the only foolproof way to eliminate medi-
cal errors is by eliminating disease—for
example, effective eradication tech-
niques might allow patients with mul-
tidrug-resistant pathogen colonization to
avoid isolation altogether.

Our study also highlights the limi-
tations of science applied to medical er-
rors. Similar to most research in this
field, our data are quasi-experimental
in nature and raise the question of
whether the differences between the 2
study groups are simply a function of
illness severity. This concern seems less
worrisome in our study because the pa-
tient characteristics of our groups were

Table 4. Measures of Patient Dissatisfaction*

Measures

General Cohort
Congestive Heart

Failure Cohort Isolated Patients vs
Control Patients†

Isolated
Patients
(n = 78)

Control
Patients
(n = 156)

Isolated
Patients
(n = 72)

Control
Patients
(n = 144)

Odds Ratio
(95% CI)

P
Value

Any complaint‡ 30 (38) 8 (5) 12 (17) 5 (3) 23.5 (8.20-66.4) �.001

Informal complaint 28 (36) 6 (4) 9 (12) 4 (3) 17.0 (6.11-47.6) �.001

Formal complaint 8 (10) 2 (1) 4 (6) 1 (1) 14.8 (3.07-71.3) �.001
Abbreviation: CI, confidence interval.
*Data are expressed as number (percentage) of patients.
†Comparisons between isolated and control patients are adjusted for study cohort and patient demographic, hospital,

and clinical characteristics.
‡Subtotals of patient complaints do not sum because some patients had both informal and formal complaints.

SAFETY OF PATIENTS ISOLATED FOR INFECTION CONTROL

1904 JAMA, October 8, 2003—Vol 290, No. 14 (Reprinted) ©2003 American Medical Association. All rights reserved.

 by guest on December 14, 2009 www.jama.comDownloaded from 

http://jama.ama-assn.org


remarkably similar. Nevertheless, un-
measured differences in illness sever-
ity in our study may cause our results
to underestimate quality-of-care differ-
ences if isolated patients were inher-
ently sicker than control patients be-
cause the standard of care for isolated
patients should therefore have been
higher. In addition, our data were ob-
tained through retrospective chart re-
view, as with most articles on patient
safety. Chart review is problematic be-
cause it tends to miss subtle lapses in
care.35,36 Finally, our results are based
on patients with MRSA at 2 major North
American teaching hospitals. Patients
isolated because of other infectious
agents or treated in smaller hospitals
may have different experiences.

In summary, hospital infection con-
trol policies may prevent the spread of
communicable infections but may also
inadvertently lead to poorer quality of
careandadverseevents.Ourresults illus-
trate the importance of balancing the
risks and benefits of an intervention
while highlighting that mandatory poli-
cies may not always be appropriate. In
addition, our findings provide greater
incentives for the eradication of chronic
disease states and promote the use of
human factors research to develop safer
medical policies. The complexities of
health care are likely to increase in the
future, making the detection of unin-
tendedadverseconsequencesevenmore
difficult. Well-designed, carefully evalu-
ated, and appropriately implemented
interventions will be essential in ensur-
ing the safety of all patients.
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