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Abstract

Background—Contact Precautions (CP) are a standard method for preventing patient-to-patient
transmission of multiple drug-resistant organisms (MDROSs) in hospital settings. With the ongoing
worldwide concern for MDROs including methicillin-resistant Staphylococcus aureus (MRSA)
and broadened use of active surveillance programs, an increasing number of patients are being
placed on CP. Whereas few would argue that CP are an important tool in infection control, many
reports and small studies have observed worse noninfectious outcomes in patients on CP.
However, no review of this literature exists.

Methods—We systematically reviewed the literature describing adverse outcomes associated
with CP. We identified 15 studies published between 1989 and 2008 relating to adverse outcomes
from CP. Nine were higher quality based on standardized collection of data and/or inclusion of
control groups.

Results—Four main adverse outcomes related to CP were identified in this review. These
included less patient-health care worker contact, changes in systems of care that produce delays
and more noninfectious adverse events, increased symptoms of depression and anxiety, and
decreased patient satisfaction with care.

Conclusion—Although CP are recommended by the Centers for Disease Control and Prevention
as an intervention to control spread of MDROs, our review of the literature demonstrates that this
approach has unintended consequences that are potentially deleterious to the patient. Measures to
ameliorate these deleterious consequences of CP are urgently needed.

Isolation has long been employed to control the spread of infectious diseases. During
epidemics, it has been applied for short durations to many patients. Prior to the availability
of effective therapy for mycobacterial disease, isolation was often used for years, as
exemplified by tuberculosis sanitariums and leper colonies. With these forms of isolation,
however, came social stigmatization and limited access to medical care.:2 More recently,
Blood and Body Fluid Precautions, introduced in the 1980s, in response to the HIV
epidemic, were associated with social stigmatization of patients until they were replaced by
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Universal Precautions.® Beginning in the 1960s, isolation was employed for longer duration
within hospitals, first for protective isolation of severely immunocompromised patients* and
later to prevent cross-transmission from patients with multiple drug-resistant bacterial
organisms (MDROs), principally methicillin-resistant Staphylococcus aureus (MRSA).>
Reports of psychologic stress and anxiety in patients in isolation appeared soon after the
development of protective isolation.®

As Contact Precautions (CP) became more commonly used in an attempt to control the
spread of various MDROs, including MRSA, awareness has grown regarding potential
unintended consequences of CP. A 1997 British Medical Journal editorial raised the
question “is it time to stop searching for MRSA?” in which the authors suggested that the
use of CP may have a psychologically detrimental impact and cause patients to receive less
medical attention, resulting in a delay of medical progress and discharge.” These
unsupported statements were soon followed by multiple studies on the subject that will be
reviewed herein.

The large literature addressing the efficacy of CP to control MDROs has been reviewed
elsewhere.8-12 CP are the standard approach to managing hospitalized patients colonized or
infected by MDROs.12 Few discussions of hospital control of MRSA or other MDROs,
however, are without mention of potential adverse outcomes related to CP.11-14 A survey
from one hospital found that the majority of physicians believed that CP were associated
with worse outcomes.® The Centers for Disease Control and Prevention (CDC)
recommends that, while caring for patients on CP, hospitals should “counteract possible
adverse effects on patient anxiety, depression, and other mood disturbances; perceptions of
stigma; reduced contact with clinical staff; and increases in preventable adverse events.”12
Likewise, the Society for Healthcare Epidemiology of America and the Association of
Professionals in Infection Control and Epidemiology, Inc, have recommended accurate
determination of “the safety of isolation and optimizing practice to ensure the best outcome
for patients.”11

Recent initiatives to control MRSA in the United States include mandatory active
surveillance for high-risk patients at all hospitals in the state of Illinois and for all patients
being admitted to hospitals within the federal Department of Veterans Affairs.16:17 Patients
found to be colonized with MRSA will be placed into CP. Active surveillance is estimated
to detect selected MDROs (MRSA and vancomycin-resistant enterococcus) in 3 to 6 times
the number of patients identified by clinical cultures.18-20 Now is therefore an opportune
moment to consider the overall consequences of this routine infection control intervention.
Although some studies have been synthesized by other sources,1:12:21 we know of no
systematic review of the literature.

METHODS

We required studies to use the CDC definition of CP: the use of gowns and gloves for all
staff who have contact with the patient or patient’s environment, as well as housing patients
in a single room or a room shared with other patients on CP.12 The terms barrier restriction,
source fsolation, CP, and contact isolation were used synonymously. For all studies
discussed in this review, patients were on CP because of MDROs.

In our literature review, a systematic search for studies or commentaries related to adverse
outcomes and CP was completed via MEDLINE, PubMed, and Google Scholar search
engines from 1970 to 2008. We also reviewed abstracts from the 2005-2007 annual
scientific meetings of the Society for Healthcare Epidemiology of America. The search
terms included adverse effects, outcomes, depression, anxiety, psychiatric, isolation, contact,
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source, barrier, precaution, and restriction. Articles that addressed adverse outcomes of
patients on CP were reviewed, and those that were published in peer-reviewed journals with
standardized collection of data or inclusion of control groups were described in greatest
detail.

We found 15 articles evaluating adverse outcomes related to CP. One was rejected because
of unclear indications for CP. Nine articles are described in greater detail because of
standardized collection of data and inclusion of a control group.

Four main adverse outcomes related to CP were identified in this review. (1) CP are
associated with less patient-health care worker (HCW) contact. (2) CP are associated with
delays and more noninfectious adverse events. (3) CP are associated with increased
symptoms of depression and anxiety. (4) CP are associated with decreased patient
satisfaction with care.

CP are associated with less patient-HCW contact

Four studies examined HCW behavior toward patients on CP (see Table 1). Kirkland and
Weinstein observed HCWs within a medical intensive care unit.22 Over 35 hours of
observation, they documented hourly HCW room entry rate at 49% for patients on CP
versus patients in regular intensive care unit rooms (P = .06), patient-HCW physical contact
rate at 50% for patients on CP compared with non-CP patients (P=.03), and overall HCW
duration in CP patient rooms at 62% of the time spent in non-CP rooms (P = .6). Using an
embedded observer during morning rounds on a general medicine floor, Saint et al reported
that attending physicians were half as likely to examine patients on CP (relative risk, 0.49, P
< .001) (although senior residents were equally likely to examine patients on CP).23 The
most exhaustive study to examine the effects of CP on HCW behavior was performed by
Evans et al among surgical intensive care unit and general surgery patients.2* They observed
that patient-HCW encounters were approximately half as frequent for patients on CP (5.3 vs
10.9 HCW hourly encounters, £ < .001) and that in-room contact time with HCWs was 22%
less in patients on CP (29 vs 37 minutes per hour, respectively, £=.008). Severity of illness
as measured by Acute Physiology and Chronic Health Evaluation (APACHE) Il score was
similar between CP and non-CP groups.

One study reported no difference in HCW behavior between patients on CP and those not on
CP.25 Investigators randomized ventilator-dependent patients in the pediatric intensive care
unit to CP or non-CP (without regard to carriage of MDROSs) and evaluated adverse
outcomes related to CP. As a safety monitoring practice, they selected 25 patients on CP and
25 not on CP (of 32 and 38 patients, respectively) and observed HCW contact for 1 hour
each, finding no difference in rates of contact at days 0, 1, and 7. Although this safety
monitoring study was embedded in a randomized controlled trial, details of patient selection
for monitoring were not provided, and the strength of the conclusion is not that of a
randomized controlled trial. It does, however, demonstrate that changes in provider setting
may overcome the effects of CP.

CP are associated with delays and more noninfectious adverse events

In a report examining the financial impact of a program to remove patients from CP, pilot
data revealed that patients on CP awaiting transfer to long-term care facilities experienced
an average of 10.9 delay-days compared with 4.3 delay-days for similar patients not on
CP.26 The relative paucity of beds available for out-of-hospital care of patients on CP is
presumably the reason for such a delay (Table 2).
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Adverse events in patients on CP have been studied in a meticulously performed historical
matched cohort reviewing charts for 150 patients on CP and 300 controls not on CP at 2
hospitals: one in Ontario, Canada, and the other in Massachusetts.2” Two matched cohorts
were formed: one composed of general medicine patients and the other of congestive heart
failure patients. Controls occupied the same room before and after the case. The primary
finding was a higher number of adverse events in patients on CP than those not on CP, both
in absolute terms and adjusted for length of stay. A rate of 31 versus 15 adverse events/1000
days was observed in patients on CP versus those not on CP (P < .001). This difference
reflected preventable adverse events (20 vs 3/1000 days, respectively, £<.001) and not
nonpreventable adverse events (11 vs 12/1000 days, respectively, £=.98). Preventable
adverse events were all termed Service Care Errors, and included falls, pressure ulcers, and
fluid/electrolyte disorders. General process of care measures, such as inappropriate
documentation of vital signs (14% vs 9%, respectively, £<.001) and days without a
physician note (26% vs 13%, respectively, < .001) or nursing note (14% vs 10%,
respectively, P<.001), were worse in CP patients. Congestive heart failure—specific process
measures, including stress testing (14% vs 45%, P< .001) and evaluation of left ventricular
function (57% vs 69%, £ =.049), were worse in CP patients. Patient satisfaction was also
modified and is discussed in the next section.

The main limitation of this study is concern about the appropriateness of the matched
control group. APACHE 11 severity of illness scores and Charlson co-morbidity index scores
were similar between cases and controls. However, patients appear to have been isolated
because of clinical isolates, which increases the chance that they had a hospital-acquired
infection with MDROs, which is associated with increased morbidity.28 The other limitation
is that patients on CP had much longer stays than those not on CP (general cohort, 31 vs 12
days and congestive heart failure cohort, 8 vs 6 days, respectively, £<.001). Although some
outcomes, such as rate of adverse events, were adjusted for length of stay, others, including
all patient outcome and satisfaction measures, were absolute numbers and therefore are
difficult to interpret. Whereas patient length of stay is a potential confounder for other
results, it should also be seen as an outcome. CP cause delay in transfer to long-term care
facilities.2627 Those patients who are awaiting transfer to long-term care facilities are those
who have the most need for supportive care and are at a higher risk of falls and bedsores.
Therefore, the risk for increased length of stay associated with CP falls disproportionally on
those with the most need for supportive care.

This study demonstrated an increase in preventable adverse events in patients on CP. The
applicability of these results to patients on CP for positive active surveillance cultures
instead of clinical cultures and the importance of confounding disease notwithstanding, this
study established the importance of specific patient safety concerns when CP are applied.

CP are associated with increased symptoms of depression and anxiety

The literature related to psychological effects of isolation is extensive (Table 3). The bulk of
this literature has been primarily descriptive of the psychological impact of protective
isolation and serves as a background to explain sources of stress for patients on CP (See
Gammon for a review®). Knowles provides a good summary of the qualitative literature
relating to the psychology of patients on CP: most feel socially isolated and bored, many
question the state of their health, but many also appreciate the privacy of a single room.2°
These papers rarely used validated measures of psychiatric disease and did not include a
control group of patients not on isolation. Given that rates of depression at the time of
hospital admission range from 18% to 40%,3%-33 including a control group in studies of
depression related to CP is vitally important.
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In 1997, Kennedy and Hamilton studied a matched cohort of 32 spinal cord injury
rehabilitation patients, half of whom were on CP.34 Using the validated Beck Depression
Inventory, they found a nonsignificant difference in depression scores (16.5 CP vs 12.3 not
on CP). In a study in general inpatients, patients on CP were found to have higher levels of
anxiety (12.8 vs 8.2, respectively, < .001) and depression (12.5 vs 7.3, respectively, P<.
001) by the validated Hospital Anxiety and Depression scale as well as lower self-esteem
(14.4 vs 16.9, respectively, P < .005) and a perception of less control (11.4 vs 16.1,
respectively, £<.001).35 The investigators did not control for severity of illness in this
study. Tarzi et al studied a group of elderly patients from a rehabilitation facility who had
been hospitalized at least 4 weeks, using a matched cohort study design.3 Participants in the
2 cohorts did not differ by age, sex, length of hospitalization, medical diagnosis, degree of
disability, or cognitive function. Twenty-two patients on CP and 20 non-CP patients
submitted to the Geriatric Depression Scale (GDS)-Short Form. Of those on CP, 77% had
depression versus 33% of non-CP patients (P < .01). Anxiety scores were also higher in CP
than non-CP patients (15 vs 8.6, respectively, £<.01). The observed size of effect is large
and has particular importance to patients on CP in subacute and long-term care facilities.

Catalano et al performed a cohort study of 27 patients on CP compared with 24 patients not
on CP.37 An unreported number of the CP patients were evaluated within 48 hours of being
placed on CP and notat time of admission. Of those on CP, 22% had a prior Axis |
psychiatric diagnosis in comparison with 8% of the non-CP group (P =.17). The Hamilton
Depression Rating Scale (HAM-D) and Hamilton Anxiety Rating Scale (HAM-A) were
administered at admission, week 1, and week 2 for those still hospitalized. Depression
scores were initially similar for CP patients and for non-CP patients (8.4 vs 8.5,
respectively), but after 1 week those on CP had higher depression scores than those not on
CP (10.7 vs 6.0, respectively, P< .001). After 2 weeks of inpatient stay, these differences
persisted (11.5 vs 4.2, respectively, £<.001). Anxiety scores were also similar on admission
between CP and non-CP patients (8.0 vs 8.4, respectively). After 2 weeks, those on CP had
higher anxiety scores (11.1 vs 4.7, respectively, £<.001), and these differences continued at
2 weeks. The study was small, and those on CP had a higher baseline rate of Axis |
psychiatric diagnoses. This study suggests that patients on CP have more depression and
anxiety within 1 week of being placed on CP that persists for at least 2 weeks. The
applicability of these findings to patients on CP because of positive active surveillance
cultures rather than clinical cultures is not clear.

Depressive symptoms observed in these studies may, in part, contribute to other patient
outcomes in patients on CP. Elderly patients with depression by a screening survey at
hospital admission have a higher overall mortality.38

CP are associated with decreased patient satisfaction with care

The effect of CP on patient satisfaction has been examined in a rehabilitation setting and
among hospitalized inpatients (Table 3). Among those undergoing rehabilitation, anger has
been commonly reported. In a geriatric population, both those on CP and not on CP had
higher scores than previously reported on an anger scale, with a trend toward more anger in
patients on CP (P=.06).3% In a population of patients in rehabilitation after spinal cord
injury, those patients on CP expressed more anger than those not on CP (12.4 vs 4.9,
respectively, P=.037), 85% believed that CP had limited their rehabilitation, and 50%
believed that it had affected their mood.34

In an inpatient population, patients on CP were more likely to formally complain to the
hospital (8% vs 1%, respectively, < .001) as well as have informal documentation of a
complaint in the hospital chart (25% vs 3%, respectively, £<.001).27 In a small survey of 9
patients on CP and 17 not on CP, patients on CP perceived less interaction with HCWs but
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reported a better quality of care.24 There was also a trend toward CP patients being less
comfortable interacting with nursing. In a survey directed exclusively at patient satisfaction,
Gasink et al interviewed 43 patients on CP compared with 43 controls.3? A trend toward
being less likely to recommend the hospital to a friend was observed in patients on CP (81%
vs 95%, respectively, £=.08), and patients on CP reported an inadequate explanation of
medication side effects or other instructions from nursing staff (67% vs 93%, respectively, P
=.007). However, they found no difference in any measure of patient satisfaction with their
hospitalization when longer length of stay was accounted for with multivariable analysis.3?
This study emphasizes that length of stay is an important factor in interpreting patient
satisfaction and that adequate patient education is an important part of applying CP because
62% of patients believed CP were in place for their benefit.

Approaches to minimize adverse outcomes associated with contact isolation

The CDC’s 2007 guideline for isolation precautions recommends efforts to counteract
possible adverse effects of CP.12 However, no specific recommendations have been made by
the CDC or other organizations. Most studies that demonstrated adverse outcomes

associated with CP suggest reconsideration of CP as a means to prevent the spread of
MDROS.22’24'27’34_36

Interviews with 5 patients who reported negative experiences while on CP reported that
education, improved communication with staff, and provisions to improve social contact
while on CP would be beneficial.*% An unpublished study reported in a review found that
education prior to initiation of CP decreased anxiety and depression in patients on CP.41
Staff education has been advocated as a way to improve outcomes of patients on CP42;
however, this may have a limited effect because nurses have reported being aware of
difficulties with CP but of having limited time to address them.2°

More frequent adverse events in patients on CP appear to be primarily service care errors.
Increased staffing ratios of HCWs caring for patients on CP may potentially improve
outcomes, but this has not been investigated. Higher nursing ratios in a general hospital
population correlate with more rapid discharge, fewer nosocomial infections, and potentially
a lower mortality.43

Others have recommended educational interventions to encourage equally attentive care be
provided to all patients, including decreasing the sense of social isolation by increased
involvement of social work, physical therapy/occupational therapy, clinical psychology, and
psychiatry services.2! Active monitoring for adverse outcomes related to CP have been
suggested, including monitoring HCW-patient contacts, noninfectious adverse events, and
patient satisfaction.?!

CONCLUSION

CP are typically employed to isolate a patient who is colonized or infected with any of a
number of MDROs. This intervention has been a mainstay of infection control programs for
many decades. However, being placed on CP during an acute care hospitalization has been
associated with less HCW contact, more service care errors, decreased satisfaction with care,
and higher rate of depression and anxiety. There is no definitive study of adverse outcomes
associated with CP, and no studies have examined patients placed on CP for colonization
recognized because of active surveillance. Education of patients and hospital staff has been
the most commonly suggested means to limit adverse outcomes.5:29:40.41

In this review, we found that reports of adverse outcomes associated with CP are dispersed
over many specialty journals and generally are methodologically weak. All studies are
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observational, and many contain methodologic problems such as lack of a control group or
standardized inclusion criteria that limit their interpretation.** A publication bias toward
studies showing worse outcomes with CP may also affect the available literature. Although
all forms of isolation affect a patient’s experience and potentially the quality of care they
receive, this review was limited to CP because it is the most commonly used form of
isolation in hospitals.

In the absence of a definitive study, we recommend efforts to improve patient education
prior to initiation of CP along with education of staff regarding potential shortcomings of
care received by patients on CP. For institutions that employ CP, we recommend monitoring
to ensure that CP implementation is not detrimental to patient safety.2!

The impact of adverse outcomes associated with CP may be large, given that both
depression3? and adverse events3? have been documented to be approximately twice as
common in patients on CP and that depression occurs in approximately one third39-33 of
medical inpatients and adverse events in up to 28% of inpatients.4’ In comparison, the rate
of hospital acquisition of MRSA for general admissions is approximately 1 of 30,18 and
approximately one quarter of patients acquiring MRSA become infected.18

Further study of adverse outcomes in patients on CP is needed. Critical factors to address
include evaluating psychiatric outcomes as well as adverse events in the same population,
using carefully matched controls, using validated measures, and focusing on colonized
patients to limit confounding by severity of illness. Adequate funding for appropriately
designed multicenter studies is needed, given that findings from single centers will be
limited by sample size and generalizability issues.

Acknowledgments

Supported by National Institutes of Health T32 Al07613 (to D.J.M.) and US Department of Veterans Affairs,
Health Services Research, and Development Service grants RCD-02-026-2 and 11R-05-123-1 (to E.N.P.).

References

1. van den Broek, PJ. Historical perspectives for the new millennium. In: Wenzel, RP., editor. Chapter
1. Prevention and control of nosocomial infections. 4. Philadelphia: Lippincott, Williams & Wilkins;
2003. p. 3-14.

2. Snider GL. Tuberculosis then and now: a personal perspective on the last 50 years. Ann Intern Med.
1997; 126:237-43. [PubMed: 9027277]

3. Garner JS, Simmons BP. Guideline for isolation precautions in hospitals. Infect Control. 1983;
4:245-325. [PubMed: 6309693]

4. Fine L, Wachspress M, Grauber DN. Psychological adaptation of patients during treatment of acute
leukaemia in life island isolator. Adv Exp Med Biol. 1969; 3:27-34.

5. Garner JS. and the Hospital Infection Control Practices Advisory Committee. Guideline for isolation
precautions in hospitals. Am J Infect Control. 1996; 24:24-52. [PubMed: 8651517]

6. Gammon J. The psychological consequences of source isolation: a review of the literature. J Clin
Nurs. 1999; 8:13-21. [PubMed: 10214165]

7. Teare EL, Barrett SP. Stop the ritual of tracing colonized people. BMJ. 1997; 314:665-6. [PubMed:
9066485]

8. Muto CA, Jernigan JA, Ostrowsky BE, Richet HM, Jarvis WR, Boyce JM, et al. SHEA. SHEA
guideline for preventing nosocomial transmission of multidrug-resistant strains of Staphylococcus
aureus and enter-ococcus. Am J Infect Control. 2007; 35:73-85. [PubMed: 17327185]

9. Cooper BS, Stone SP, Kibbler CC, Cookson BD, Roberts JA, Medley GF, et al. Isolation measures
in the hospital management of methicillin-resistant Staphylococcus aureus (MRSA): systemic
review of the literature. BMJ. 2004; 329:533. [PubMed: 15345626]

Am J Infect Control. Author manuscript; available in PMC 2013 January 28.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Morgan et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Page 8

Aboelela SW, Saiman L, Stone P, Lowy FD, Quiros D, Larson E. Effectiveness of barrier
precautions and surveillance cultures to control transmission of multidrug-resistant organisms: a
systemic review of the literature. Am J Infect Control. 2006; 34:484-94. [PubMed: 17015153]

Weber SG, Huang SS, Oriola S, Huskins WC, Noshkin GA, Harriman K, et al. Legislative
mandates for use of active surveillance cultures to screen for methicillin-resistant Staphylococcus
aureus and vancomycin-resistant enterococcr. position statement from the joint SHEA and APIC
Task Force. Infect Control Hosp Epidemiol. 2007; 28:249-60. [PubMed: 17326014]

Siegel, JD.; Rhinehart, E.; Jackson, M.; Chiarello, L. the Healthcare Infection Control Practices
Advisory Committee. 2007 guideline for isolation precautions: preventing transmission of
infectious agents in healthcare settings. Atlanta, GA: Centers for Disease control and prevention;
Jun. 2007

Sack, K. Deadly bacteria found to be more common. New York Times. Oct 17. 2007 Available at:
http://www.nytimes.com/2007/10/17/health/17infect.htmI?hp

Farr BM. What to think if the results of the National Institutes of Health randomized trail of
methicillin-resistant Staphylococcus aureus and vancomycin-resistant enterococcus control
measures are negative (and other advice to young epidemiologists): a review and an au revoir.
Infect Control Hosp Epidemiol. 2006; 27:1096-106. [PubMed: 17006818]

Khan FA, Khakoo RA, Hobbs GR. Impact of contact isolation on health care workers at a tertiary
care center. Am J Infect Control. 2006; 34:408-13. [PubMed: 16945685]

Illinois General Assembly. [Accessed February 1, 2008] Bill HB0378. 2007. Available at: http://
www.ilga.gov/legislation/95/HB/PDF/09500HB0378lv.pdf

Kussman, MJ. VHA directive 2007-002. Department of VVeterans Affairs Veterans Health
Administration; Jan 12. 2007 Available at: http://www1.va.gov/VHAPUBLICATIONS/
publications.cfm?pub=1

Davis KA, Stewart JJ, Crouch HK, Florez CE, Hospenthal DR. Methicillin-resistant
Staphylococcus aureus (MRSA) nares colonization at admission and its effect on subsequent
MRSA infection. Clin Infect Dis. 2004; 39:776-82. [PubMed: 15472807]

Lucet JC, Grenet K, Armand-Lefevre L, Harnal M, Bouvet E, Regnier B, et al. High prevalence of
carriage of methicillin-resistant Staphylococcus aureus at hospital admission in elderly patients:
implications for infection control strategies. Infect Control Hosp Epidemiol. 2005; 26:121-6.
[PubMed: 15756880]

Salgado CD, Farr BM. What proportion of hospital patients colonized with methicillin-resistant
Staphylococcus aureus are identified by clinical microbiological cultures? Infect Control Hosp
Epidemiol. 2006; 27:116-21. [PubMed: 16465626]

Diekema DJ, Edmond DJ. Look before you leap: active surveillance for multidrug-resistant
organisms. Clin Infect Dis. 2007; 44:1101-7. [PubMed: 17366459]

Kirkland K, Weinstein J. Adverse effects of contact isolation. Lancet. 1999; 354:1177-8.
[PubMed: 10513715]

Saint S, Higgins LA, Nallamothu BK, Chenoweth C. Do physicians examine patients in contact
isolation less frequently? Am J Infect Control. 2003; 31:354-7. [PubMed: 14608302]

Evans HL, Shaffer MM, Hughes MG, Smith RL, Chong TW, Raymond DP, et al. Contact isolation
in surgical patients: a barrier to care? Surgery. 2003; 134:180-7. [PubMed: 12947316]

Klein BS, Perloff WH, Maki DG. Reduction of hosocomial infection during pediatric intensive
care by protective isolation. N Engl J Med. 1989; 320:1714-21. [PubMed: 2733733]

Goldszer RC, Tamplin E, Yokoe DS, Shadick N, Bardon CG, Johnson PA, et al. A program to
remove patients from unnecessary contact precautions. J Clin Outcomes Manage. 2002; 9:553-6.
Stelfox HT, Bates DW, Edelmeier RDA. Safety of patients isolated for infection control. JAMA.
2003; 290:1899-905. [PubMed: 14532319]

Cosgrove SE, Sakoulas G, Perencevich EN, Schwaber MJ, Karchmer AW, Carmeli Y. Comparison
of mortality associated with methicillin-resistant Staphylococcus aureus bacteremia: a meta-
analysis. Clin Infect Dis. 2003; 36:53-9. [PubMed: 12491202]

Knowles HE. The experience of infectious patients in isolation. Nurs Times. 1993; 89:53-6.
[PubMed: 8233859]

Am J Infect Control. Author manuscript; available in PMC 2013 January 28.


http://www.nytimes.com/2007/10/17/health/17infect.html?hp
http://www.ilga.gov/legislation/95/HB/PDF/09500HB0378lv.pdf
http://www.ilga.gov/legislation/95/HB/PDF/09500HB0378lv.pdf
http://www1.va.gov/VHAPUBLICATIONS/publications.cfm?pub=1
http://www1.va.gov/VHAPUBLICATIONS/publications.cfm?pub=1

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Morgan et al.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Page 9

Koenig HG, Meador KG, Cohen HJ, Blazer DG. Depression in elderly hospitalized patients with
medical illness. Arch Intern Med. 1988; 148:1929-36. [PubMed: 3415405]

Koenig HG, Meador KG, Shelp F, Goli V, Cohen HJ, Blazer DG. Major depressive disorder in
hospitalized medically ill patients: an examination of young and elderly male veterans. J Am
Geriatr Soc. 1991; 39:881-90. [PubMed: 1885863]

von Ammon Cavanaugh S, Furlanetto LM, Creech SD, Powell LH. Medical illness, past
depression, and present depression: a predictive triad for in-hospital mortality. Am J Psychiatry.
2001; 158:43-8. [PubMed: 11136632]

Kathol RG, Wenzel RP. Natural history of symptoms of depression and anxiety during inpatient
treatment on general medicine wards. J Gen Intern Med. 1992; 7:287-93. [PubMed: 1613609]

Kennedy P, Hamilton LR. Psychological impact of the management of methicillin-resistant
Staphylococcus aureus (MRSA) in patients with spinal cord injury. Spinal Cord. 1997; 35:617-9.
[PubMed: 9300970]

Gammon J. Analysis of the stressful effects of hospitalization and source isolation on coping and
psychological constructs. Int J Nurs Pract. 1998; 4:84-96. [PubMed: 9748937]

Tarzi S, Kennedy P, Stone S, Evans M. Methicillin-resistant Staphylococcus aureus. psychological
impact of hospitalization and isolation in an older adult population. J Hosp Infect. 2001; 49:250-4.
[PubMed: 11740872]

Catalano G, Houston SH, Catalano MC, Butera AS, Jennings SM, Hakala SM, et al. Anxiety and
depression in hospitalized patients in resistant organism isolation. South Med J. 2003; 96:141-5.
[PubMed: 12630637]

Covinsky KE, Fortinsky RH, Palmer RM, Kresevic DM, Landefeld CS. Relation between
symptoms of depression and health status outcomes in acutely ill hospitalized older persons. Ann
Intern Med. 1997; 126:417-25. [PubMed: 9072926]

Gasink LB, Singer KR, Fishman NO, Holmes WC, Weiner MG, Bilker WB, et al. Contact
isolation for infection control in hospitalized patients: is patient satisfaction affected? Infect
Control Hosp Epidemiol. 2008; 29:275-8. [PubMed: 18205528]

Ward D. Infection control: reducing the psychological effects of isolation. Br J Nurs. 2000; 9:162—
70. [PubMed: 11033629]

Lewis AM, Gammon J, Hosein I. The pros and cons of isolation and containment. J Hosp Infect.
1999; 43:19-23. [PubMed: 10462635]

Joint Commission Resources. [Accessed February 1, 2008] 2004. Available at: http://
www.jcrinc.com/26813/newsletters/7215/

Needleman J, Buerhaus P, Mattke S, Stewart M, Zelevinsky K. Nurse staffing levels and the
quality of care in hospitals. N Engl J Med. 2002; 346:1715-22. [PubMed: 12037152]

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Van-denbroucke JP. STROBE
Initiative. The Strengthening of the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines for reporting observational studies. Ann Intern Med. 2007; 147:573-7.
[PubMed: 17938396]

Davies H, Rees J. Psychological effects of isolation nursing (1): mood disturbance. Nurs Stand.
2000; 14:36-8.

Rees J, Davies H. Psychological effects of isolation nursing (2): patient satisfaction. Nurs Stand.
2000; 14:32-6. [PubMed: 11309925]

Weissman JS, Schneider EC, Weingart SN, et al. Comparing patient-reported hospital events with
medical record review: do patients know something hospitals do not? Ann Intern Med. 2008;
149:100-8. [PubMed: 18626049]

Am J Infect Control. Author manuscript; available in PMC 2013 January 28.


http://www.jcrinc.com/26813/newsletters/7215/
http://www.jcrinc.com/26813/newsletters/7215/

Page 10

Morgan et al.

‘(Burionuow)
uoro9|8s Jusied Joy

‘syuaed 40

'd0

"JORJUOI AADH SS9 U1nNsal  BLIBNID ON "dlIeIpad "SaJnijnd -Uou Gz pue dd Gz usamiaq / ‘T ‘0 SAep e 81ed/s1oejuod JO e} Pa]|0JIu0 paziwopuel 526861
AJUesSsadau 10U Sa0p 40 Inoyum Ajwopuel patjdde 4o 10 Jaquinu ul 8dUdJaIp ou pajeanal Builonuow Alayes Jo Bunoyuow Aves NI du1eIpad ‘e 18 U1
dD-uou
"9S10M 8 0] PaAladJad Jou gD uo ajiym are) LT ‘dD UO 6 :SM3IAJBIUI Judlled
'ssaul| |t "(800°'=¢ ‘Inoy Jad 4Q-uou 'SalUd
J0 A11anas Aq paurejdxa jou ‘syuaiyed May Yum Ul /€ SA dD 62) SMOH Yl a1} 1081U09 SS9 %22 Wo0J G8Y "SUOITRAIBSUO dD suun
SI Yya1ym ‘4D uo suaized yym SMaIAJIBIU] "dD Uo suaiied "(T00"> /) SI83UN0JUB -UOU pue 42 8¥ "SUOIBAIBSHO jusnedul eaibins +2€002
awn ssa| puads SMOH 11V 10 Jagquinu [e10} Jeajoun MOH 100]4/N DI |[e48A0 dD-Uou 60T SA dD €S sInoy OG~ :MOY0d Paydren pue NI [ea1bing ‘e 18 suen3
*1a1e| sjusiied aulwexs 0} (100> ‘67°0 ‘HY ‘AjpAndadsal ‘04e)
‘dD  pauinial aney Aew sBuipusiny "SA 94G€) dD Uo Ssjusired Jamay paulwexa sBulpusiy SI19)Ud
uo sjuaired auiwrexa 0 Ay 'ssau||l o A1ianaes oN (86'=d ‘Alanndadsal ‘0.8 'SA (dDuo Tg)  [eaIpaw Ajisianlun £2€00¢
ssa] sueldisAyd Buipusny ‘Aluo sueldisAyd ~ 9%g8) Ajjenba gO-uou pue 49O paullexs sjuspisal Joluss sjuaed gET PAAISSTO :1IoyoD Z spunoJ Butulo ‘[e 18 uleS
(100> ‘A1aA1ndadsal ‘y4v€ SA %¢8) siuaned
*adA) M\OH Ag umopsieaiq ON d2 Bu1aas Jaye spuey ysem o3 Ajay1| alow SApMOH SalIIUa W00l 6TZ 726667
"dQ uo spusied NO| ‘pajejnofed (€0'=d) do-uou saspusned  ‘(dO-uou siy TZ ‘dO sinoy $T) ‘uIsIsuIB
HSIA 0} A[9X1] $S8] SMOH J0U SSau||l J0 ANIBASS dD 10} MOH Aq s1oe3u09 Juapied AlINOH 27 SA T'Z UOIeAI3SO SIN0Y GE :HoyoD NI [e3IpaN pue puepIy
suolrealjdw | suolrelw! 199413 ubsaQg Bunes

NIH-PA Author Manuscript

suonnesald 192100 Uo Syuaied YIIM JOIARYSQ J8XJOM 818D L1[eay 10 SaIpns

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Infect Control. Author manuscript; available in PMC 2013 January 28.



Page 11

Morgan et al.

'dD uo sjuaned
Ul UOWWO0J dJow

*Aels [endsoy Jo yibusj Jo

"(T00">d/) dD-uou

10 9%T SA Sjutejdwod ew.oy syusired 42 J0 %8 (100> ‘AlaAndadsal ‘shep
9 SA 8 pue ZT SA TE) dD uo sjuaired Joy Jabuoj uoirezifeidsoy jo uoneing
(9T'=¢) AjoAnoadsal ‘00T SA 0%/.T ‘Alljeliow Ul 8oualaIp JuediyubisuoN

"(T00">d/) dD-uou

10 %T SA Sjutejdwod few.oy syuaired 42 J0 %8 (100> 4 ‘AlaAndadsal ‘sAep
9 SA 8 pue ZT SA TE) dD Uo Sjuaired Joy Jabuo| uonezijendsoy o uoneing
(9T'=d) AlaAnoadsal ‘o40T SA %/T ‘Al[elIoW Ul 90UaJIaIp Jue I
(T00>d ‘€8 'ud)

dD Ul UOWWIOD 310W SIUSAS 8SISAPE 31ed dAI0ddnS *(T0™> o) AjoA1dadsal

*$]0JU0D T
SA ¢/ 10yod 4HD

*$]0JU0D T
SA ¢/ 10Yyod 4HD
'$]0U0D

9GT SA 8/ 10Y0D
3UIDIPaW [eJauUsD)

$I8)UB Z :swiaiedul

aq 01 Jeadde sjuana  ssau||i 40 A1LIBASS Jo) Juswisnipe ‘sAep 000T/E SA 0z ‘@1qeiuanald atam yoiym (T00'> ) AjoAndadsal ‘shep :M3IA3] 1Jey2 110Yy0d ABojoipuea pue 126002 ‘Ie

9SI9APR 3|gRIUBASId "S31R|0S1 /2IIUIII 10} dD 000T/ST SA SAep 000T/TE ‘dD uo sjuanred ui Juanbaly 210w SIUBAS 3SIBAPY payorew [edlloIsiH aUIdIPaW [eJauRD 19 X0}J91S

‘Mo}y Juaied "3 wouy sAejap uolssiwpy “Ajioes 92200 ‘Ie

uo 49 40 anssi pasiey "PaIUBINIOP 10U SPOYISN 242 PapuaIXa 0} Jolid dD-uou sAep-Aejap £ SA 4D 10} sAep-Aejad 60T 1oyoD lendsoy [eJsuss) 13 J9ZSP|0D)
suolreorduw | suolrelwl 199413 ubseg Bunes

NIH-PA Author Manuscript

suonnesald 192100 U Syuaied Ul SJUSAS 3SISAPR PUB 31ed JO SWAISAS J0 SaIpms

¢?olqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Infect Control. Author manuscript; available in PMC 2013 January 28.



Page 12

Morgan et al.

"1sa81ul
1580 1841 Ul S1 11 8A8I|3q
Aaup 41 Jamo| Apueaiyiubis
aq jou Aew 4D

UM UONOBJSITES Jusied

*dD Ynm uolssaidap
pue Ajaixue alow Buimoys
Apnis euipnibuoT

‘syuaiyedul

|edauab uey) asiom aq
Aew sjun uoneljiqeyas ut
dD Ym uoissaidap aioN

‘uonoeysiyes
0} Juepodwi uoieINPd
pue Wea} YIm 19ejuo)

'dD uo sjualred Ul uowwod

Ajgixue pue uoissaidaQg

'd0
uo syusijed ui uoissaidap
pue AJaIXue 310N

‘uoissaidap

2I0W PJeMO) puai} pue
JauBue Jun uoneN|Igeyas
ur dJ uo sjualied

'dD uo Buiaq

01 pae|aJ sbuljasy annebau
aney sjuaiied Auew
Buimoys Apnis Alojelojdx3

“LUBYY 0} 1J3USQ JO SeM 4O
pansijaq siusied 4O jo Auoley

"(LT'=d ‘AjaAnoadsal ‘g
SA 9522) SIsouBelp | SIXy auljaseq
aney 0} Ajaxj1] aJow sjuaned 4O

‘uoissaidap Jo ajel
auljaseq ybiH ‘syuanedur [eisuah
o} Auiqezifelauab paywi

*Jeajoun uonezifeydsoy
J0 uoieIng "sjoJju0d oN

‘sasouBelp auye1ydAsd Jouid yum
sjuaned papnjox3 Apnis |[ews

"Aliqezifessusb pauwi

'S)INsaJ 40 uoreanuenb oN
*$]0U00 ON
"BLISIIO UOND[3S ON

"wiay} 03 Jiauaq papiaoid

dD panal|aq siualred Jo 9429 "Uone)sITes

10 sainseaw ul souasayIp oN “(200'=

d ‘dD-UOU 94E6 SA 95/9) suoneuejdxs Buisinu
puessiapun 0} Aja31| s3] sjusiied (500°'=o)
dD-uou sAep 9 sA 4D sAep QT ‘Aels Jo yibua

(100> ¢ ‘Alannoadsal ‘2 'y SA T'TT)

dD U0 yaam T Jaye Jaybiy sa109s AlBIXuy
"(T00">d ‘AlaAnoadsas ‘0'9 A £°0T)

dD 10 x9am T Jaye Jaybiy sa109s uoissaidaq

‘AlaAndadsal ‘(10> o

'9'8 SA GT) siuaned dO-uou uey 42 ut Jaybiy
9JaM $3102s A1aIXue ues|A “(T0™> ) Siuaned
dD-UOU %EE SA dD J0 %/ / ‘uoissaidag

"(20'=d) dD J0 uoneInp ayewnss

01 9|qe Bulag yim pale|ariod AIxuy
'S|0JJU02 ON “J3pJosIp AJaIXue G ‘passaldap
sjualyed / :89UBQINISIP POOW YU TZ/2T

‘AjaAnoadsal (100> o

‘T°9T SA #'TT) 104U09 ss3] Jo uondsdiad pue
(S00">d ‘69T SA t'#T) Was1se-4|9s JamoT]
‘Alannoadsal

(T00'>d ‘€’L SA §°ZT) uoissaidap

/(100>d ‘2’8 SA 8'2T) AIdIXue BI0

‘uoney|iqeyas payiwi|

pey 4O panal|aq siuaired 4o 968 "(SN ‘€T
SA G'9T ‘syuanied 42 ul 8103s uoissaldaqg
'J€0°0 =d ‘AjaAnadsal ‘6 v SA 2T "aJed
ul suolye)iwi| Inoge Aibue asow syusned 4O

"dD Aq papiojge apnijos
pue AoeAlid ay) panjeAa awos ‘pajejosi pue
pa10a)Bau Buljasy passaidxa swualred 1SON

dJ-uou € SA 40
¢ :Apnis [euonoss
-S040 |011U00-85BD)

dd-uou g ‘'d0
/2 :10y02 payoIeiN

abe 40 IA g9<
S]0J3U02 0Z PUB 4D
02 :1oyod payoiein

douo
sjuaned aAIINJasUOD

T¢ ‘Hoyoo

$]0J1U0D OZ SA S8SBD
02 :10y02 payoIeN

'$]0J3U02
/S8SeD) 9T "MaIAIBIUI
papus-uado

21009 payoreN

'sasinu
118y pue sjusied g
:SM3IAJIBIUI JO SBLIBS

uonendod |eudsoy elauss

SHUN UOIIB|0S1/aSeasIp SNO1J3U|

11un uonEN|IgeySY

SHUN UoREN|Igeyal pue Juaiedu)

sfendsoy Jeauab € wouy syuaiedu|

nun
uoneM|igeyas Ainfur piod jeurds

1un uaiedu|

6¢800¢ ‘[e 19 juiseD

1£€00¢2
‘|e 19 oueeIRD

0eT00C ‘e 38 1ZreL

9v000C ‘Selneq

pue $984/¢,0002
‘soay pue saineq

48667 ‘UowieD

eL66T ‘UO)IWeH
pue Apauuay|

6zE66T ‘SoIMOU

suoireolduw |

suolrewI

143

ubsea

Buies

NIH-PA Author Manuscript

suonnedsaid 19e1u09 uo sjuaned Jo sawodIno JLyeIydAsd pue a16ojoydAsd Jo saIpns

€9lgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

available in PMC 2013 January 28.

Am J Infect Control. Author manuscript



