
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



ww.sciencedirect.com

Journal of Hospital Infection 76 (2010) 97e102
Available online at w
Journal of Hospital Infection

journal homepage: www.elsevierhealth.com/journals / jhin
Review

Adverse effects of isolation in hospitalised patients: a systematic review

C. Abad a,b, A. Fearday a,b, N. Safdar a,b,*
a Section of Infectious Diseases, Department of Medicine, University of Wisconsin Medical School, Madison, Wisconsin, USA
bUniversity of Wisconsin Hospital and Clinics, Madison, Wisconsin, USA
a r t i c l e i n f o

Article history:
Received 13 October 2009
Accepted 23 April 2010
Available online 10 July 2010

Keywords:
Isolation
Patient psychology
Patient safety
* Corresponding author. Address: H4/574 Universit
Clinics, Madison, WI 53792, USA. Tel.: (1) 608 263 15

E-mail address: ns2@medicine.wisc.edu (N. Safdar

0195-6701/$ e see front matter � 2010 The Hospital
doi:10.1016/j.jhin.2010.04.027
s u m m a r y

The use of transmission precautions such as contact isolation in patients known to be colonised
or infected with multidrug-resistant organisms is recommended in healthcare institutions.
Although essential for infection control, contact isolation has recently been associated with
adverse effects in patients. We undertook a systematic review to determine whether contact
isolation leads to psychological or physical problems for patients. Studies were included if
(1) hospitalised patients were placed under isolation precautions for an underlying medical
indication, and (2) any adverse events related to the isolation were evaluated. We found
16 studies that reported data regarding the impact of isolation on patient mental well-being,
patient satisfaction, patient safety or time spent by healthcare workers in direct patient care.
The majority showed a negative impact on patient mental well-being and behaviour, including
higher scores for depression, anxiety and anger among isolated patients. A few studies also
found that healthcare workers spent less time with patients in isolation. Patient satisfaction
was adversely affected by isolation if patients were kept uninformed of their healthcare.
Patient safety was also negatively affected, leading to an eight-fold increase in adverse events
related to supportive care failures. We found that contact isolation may negatively impact
several dimensions of patient care. Well-validated tools are necessary to investigate these
results further. Large studies examining a number of safety indicators to assess the adverse
effects of isolation are needed. Patient education may be an important step to mitigate the
adverse psychological effects of isolation and is recommended.

� 2010 The Hospital Infection Society. Published by Elsevier Ltd. All rights reserved.
Introduction

Antimicrobial resistance has reached near epidemic proportions
in US hospitals, leading to establishment of mandatory infection
control programmes. Multiple modalities to prevent transmission
of resistant organisms have included the development of antimi-
crobial stewardship programmes, promotion of hand hygiene
products, heightened education, and use of strict barrier and
isolation precautions.1

Since 1996 the Centers for Disease Control and Prevention
(Atlanta, GA, USA) have recommended the use of Standard and
Contact Precautions for multidrug-resistant organisms (MDRO)
such as meticillin-resistant Staphylococcus aureus (MRSA), vanco-
mycin-resistant enterococcus (VRE) and certain Gram-negative
y of Wisconsin Hospital and
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).
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bacilli (GNB) that are ‘judged by an infection control program . to
be of special clinical and epidemiologic significance.’2

To prevent transmission of these MDRO, use of contact isolation
in patients known to be colonised or infected with these MDRO is
recommended andwidely used in healthcare institutions. Although
essential for preventing transmission of multidrug-resistant path-
ogens in healthcare institutions, patient isolation has recently been
associated with adverse effects in patients, including the possibility
of less than optimal care.3 For example, some have mentioned that
the requirement to wear gown and gloves before patient exami-
nation may impede the physician’s ability to perform adequate
physical examination, or provide a disincentive for healthcare
workers to enter patient rooms.4,5 Similarly, other studies have
pointed out the concern that isolation may negatively affect
patients’ mental health.6e10

We undertook a systematic review of the literature to determine
whether or not there are physical and psychological adverse effects
that are associated with patient isolation.
evier Ltd. All rights reserved.
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Methods

Literature search and selection

We searched the Medline and Cumulative Index to Nursing and
Allied Health Literature (CINAHL) databases by using the search
term ‘isolation’ plus ‘adverse effect’, ‘psychological impact’ or
‘safety’. The search was limited to articles written in the English
language, involving either children or adults from 1966 to 30 April
2009. Studies were included if (1) hospitalised patients were placed
under isolation precautions for an underlying medical indication
(i.e. MDRO infection or immune suppression) and (2) any adverse
events related to the isolationwere evaluated. A list of trials that did
not meet inclusion criteria and the reasons for exclusion are
available from the authors.

Data extraction and validity assessment

Data were extracted independently and corroborated by all
authors using a standard data collection form.We extracted data on
setting, study design, methodologic quality, type of intervention,
and outcomes.

Statistical analysis

The studies were descriptive and heterogeneous, and a formal
statistical analysis could not be performed.

Results

We identified a total of 40 studies that described the use of
hospital isolation precautions for a medical indication.1,4e42 Of
these, 16 met our inclusion criteria.1,4,5,9,10,26e28,31,32,34,36,37,39,40,42

Two of these articles formed a two-part study series and will be
combined in this review henceforth.37,42 The remainder were
excluded due to the following reasons: there was no clinical
assessment involved,7,11,14,15,19e22,24 patients were isolated in Life-
Islands (germ-free isolation units),16,18,23,25 which are no longer in
use, the reason for or specific type of isolation was not speci-
fied,6,8,12,29,30,33,35,38,41 or patient-related events were not evalu-
ated.13,17 The details of the literature search leading to final
selection are shown in Figure 1.
Articles excluded (N = 24)
Not a clinical study (9)

- Patients isolated in Life-Islands (4)
Reason for isolation not specified (9)

- Patient-related events not evaluated (2)

Articles identified by using computer-based
databases (N = 35)

Articles identified by manual review of
references (N = 5)

Articles meeting review criteria (N = 16)

-

-

Figure 1. Literature search process.
Of the 15 studies included in the review, seven were case/
control studies.1,5,10,26e28,39 The rest were prospective cohorts
except one which was retrospective.34 There was a single ran-
domised controlled trial.32 Most studies had small sample sizes, of
which the smallest was N¼ 19.34,36 The largest study comprised
a total of 234 patients.39

The majority of the studies included adults.1,4,5,9,10,27,28,31,34,36,
37,39,40,42 There were two studies that included children.2,26 Most
of the studies were located in the general ward; two were under-
taken in the intensive care unit,5,32 and two involved both sites.1,34

For all included studies, the reason for isolation was infection. Of
these, five exclusively identified VRE or MRSA infection.10,31,36,39,40

Three reported infection with either hospital-acquired or multi-
drug-resistant organisms.1,5,26 One used protective isolation for
severe acute respiratory syndrome (SARS),34 and the remaining
studies used isolation for infections by several different organisms
including Salmonella spp., Clostridium difficile, Scabies spp., and
Mycobacterium tuberculosis.27,28,37,42 Three did not identify the
specific type of infections.4,9,32 In 11 studies, patients were placed
exclusively under contact isolation.4,5,9,10,27,28,31,32,36,39,40 In the
remaining four studies, a combination of either airborne, contact, or
droplet precautions was used.1,26,34,37,42 A summary of study
demographics is shown in Table I.

Seven studies used a standardised scoring scale to assess the
psychological impact of isolation.9,10,27,28,31,37,40,42 These included
Hamilton Anxiety/Depression Rating Scale (HAM-D or HAM-A),
Hospital Anxiety and Depression Scale (HADS), Health Illness
Questionnaire (HIQ), Self-Esteem Scale (SES), Consumer Assess-
ment of Healthcare Providers and Systems (CAHPS), Beck Depres-
sion Inventory (BDI), State Anxiety Inventory (STAI), Profile of Mood
States (POMS), Abbreviated Mental Test Score (AMTS), Barthel
Index, Geriatric Depression Scale (GDS), and CrowneCrisp Experi-
ential Index (CCEI). Two studies developed their own questionnaire
or patient survey to evaluate their primary outcomes.1,26 Three
other studies used direct observation,4,5,32 and two used the
interview method.34,36 A number of studies used one or more of
these methods in combination (Table II).1,26,39

Study results and outcome
Impact of isolation on patient psychological well-being
Themain outcome for most of the studies was assessment of the

impact of isolation on patient psychology and behav-
iour.9,10,27,31,34,36,40 A few studies focused on the effect of isolation
on patient safety,39 satisfaction,28 or time spent in direct patient
care.1,4,5,26 Rees et al. focused on the impact of isolation on both
patient psychology and satisfaction.37,42 The primary outcome of
the study by Klein et al. was incidence of nosocomial infection, but
it also examined the influence of isolation on quality of care.32

Among the studies that focused on the psychological impact of
isolation, the majority showed a negative impact on patient
psychology and behaviour, including higher scores for depression
and anxiety,9,10,27,40 higher angerehostility scores,31 and reports of
fear and loneliness.34,36

In the study by Catalano et al., for example, the HADS scores
of patients in isolation increased in proportion to their length of
isolation, from 7.25 at baseline to 8.83 at week 1 and 11.5 at week
2.10 By contrast, the scores of controls decreased from 9.78 at
baseline to 5.44 at week 1, and finally 4.22 at week 2 (P< 0.001).
Similarly, Gammon found that patients on day 7 of isolation also
had higher mean scores for anxiety (12.75 vs 8.15) and depression
(12.45 vs 7.3), and lower self-esteem scores (14.35 vs 16.1)
compared to controls.27 Tarzi et al. also found that patients in
isolation had significantly higher rates of depression (P< 0.01) and



Table I
Study demographics

Study Study design Controls Target
population

No. of patients
(N) cases/controls

Setting Reason
for isolation

Type of
isolation

Catalano et al.10 Caseecontrol Non-isolated patients
with infection

Adults 27/24 Infectious
disease ward

VRE, MRSA C

Cohen et al.26 Caseecontrol Patients on standard
precautions

Children 24/41 Medical ward HAI C, A, D

Evans et al.1 Caseecontrol Non-isolated matched
controls in SICU/ward

Adults 48/48 Surgical ward/ICU HAI C, D

Gammon27 Caseecontrol Non-isolated patients
in the ward for at least 7 days

Adults 20/20 Medical ward Mixed infection C

Gasink et al.28 Caseecontrol Non-isolated patients
in the ward for at least 3 days

Adults 43/43 Medical/surgical
ward

Mixed infection C

Kennedy and Hamilton31 Prospective cohort e Adults 16/16 Medical ward MRSA C
Klein et al.32 Randomised

controlled trial
Patients randomised

to standard hospital care
Children 32/38 ICU Infection, NS C

Kirkland and Weinstein5 Caseecontrol Non-isolated patients in the ICU Adults 29/88 MICU MDRO C
Maunder et al.34 Retrospective cohort e Adults 19 ICU, medical

ward
SARS A, C

Newton et al.36 Prospective cohort e Adults 19 Medical ward MRSA C
Rees et al.37,42 Prospective cohort e Adults 21 Rehabilitation

ward
Mixed infection A, C

Saint et al.4 Prospective cohort e Adults 31/108 Medical ward Infection, NS C
Stelfox et al.39 Caseecontrol with

two matched cohorts:
a general cohort plus

a CHF cohort

Non-isolated patient who occupied
the same bed, and was admitted

immediately before, or after
the patient in isolation

Adults 78/156
(72/144)

Medical ward MRSA C

Tarzi et al.40 Prospective cohort e Adults 22/20 Rehabilitation
ward

MRSA C

Wilkins et al.9 Prospective cohort e Adults 41 Infectious disease
ward

Infection, NS C

VRE, vancomycin-resistant enterococcus; MRSA, meticillin-resistant Staphylococcus aureus; HAI, hospital-acquired infection; SICU, surgical intensive care unit; SARS, severe
acute respiratory syndrome; NS, not specified; C, contact; A, airborne; D, droplet; CHF, congestive heart failure.
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anxiety (P< 0.02) than non-isolated patients.40 There was no
significant difference in anger scores. By contrast, Kennedy and
Hamilton did not find any statistically significant difference in
terms of depression and anxiety between isolated and non-isolated
patients, but found higher angerehostility mean scores for patients
in isolation (12.4 vs 4.9, P¼ 0.037).31

Maunder et al. focused on the psychosocial response of both
patients and healthcare staff to a SARS outbreak.34 Although no
quantitative analysis was performed, the authors found that in
patients isolated for SARS, the most prominent emotional effects
included fear, loneliness, boredom and anger. In Rees et al.’s cohort
where patients were isolated for different types of infections, they
found that 12 of 21 patients had mood disturbances as evidenced
by high HADS scores.37,42 In Newton et al.’s study, among a total of
19 patients, seven felt isolated and complained about lack of
attention from nursing staff. Nevertheless 10 patients identified the
positive impact of isolation including greater freedom and privacy.
Interestingly, most of the patients did not have a clear under-
standing for the reason for isolation.36 Wilkins et al. had a cohort of
41 isolated patients.9 Their CCEI scores for anxiety and hysteria
were found to be higher than that in the general population. Scores
were also higher on admission than on discharge. Not surprisingly,
history of mental illness was associated with higher scores for
anxiety.

Impact of isolation on patient contact, satisfaction and safety
Four studies focused on the difference in time spent in direct

patient contact.1,4,5,26 In the study by Evans et al., there was a total
of 485 patienteprovider encounters spent with patients in isolation
over a period of 91.6 h (5.3 encounters/h), compared with 1002
encounters in non-isolated patient rooms observed for 91.2 h (10.9
encounters/h).1 In addition, they found that providers spent less
time with isolated versus non-isolated patients regardless of
whether it was in the ward (29� 5 vs 37�3, P¼ 0.008) or ICU
setting (42�10 vs 47� 5 min/h, P¼ 0.03). Similarly, Kirkland and
Weinstein also found that healthcare workers were about two
times less likely to enter the room of patients in contact isolation,
with mean room entry/h of 3.9 vs 7.9 (P¼ 0.06).5 Contact was also
two-fold less in isolated patients, with mean contacts/h of 2.1 vs 4.2
(P¼ 0.03). The duration of interaction was not significantly
different between isolated patients and controls (4.5 vs 2.8, P¼ 0.6).
By contrast, Saint et al. found no difference in the number of
examinations by senior medical residents among patients in
isolation and controls [risk ratio (RR)¼ 0.96, P¼ 0.58].4 However,
attending physicians examined patients in isolation less frequently
than their non-isolated counterparts (RR¼ 0.49, P< 0.001).

Two studies showed no difference in either direct patient care or
quality of care between isolated patients and controls.26,32 In the
study by Cohen et al., attending physicians were found to spend an
average of 9 min in the patients’ rooms, regardless of whether they
were in isolation or not (516 vs 480, P¼ 0.503). Overall PFSQ scores,
to assess quality of care were also similar in both groups (4.7 vs 4.8,
P¼ 0.209).26 Similarly Klein et al. found that frequency of contact
between patients in isolation and between those under standard
precautions was comparable. Patients in isolation also tolerated
this well, without apparent adverse effects.32

Gasink et al. evaluated patient satisfaction by using the CAHPS
survey.28 Among a cohort of 86 patients, of whom half were iso-
lated, they did not find any statistical difference between the
responses of patients in isolation and patients not in isolation,
regarding inpatient care. Of the 39 patients in isolation, only 3
(7.7%) thought that isolation worsened their care, whereas 24
(61.5%) thought that it improved theirs. In the second part of the
two-part study by Rees et al., patient satisfaction was greatest in
the patients whowere kept informed regarding their care.37 Among
the 21 patients, 66.7% felt that theywere given enough information,
and 85.7% felt that they knew someone they could ask regarding
healthcare issues.



Table II
Summary of study methodology and outcomes

Study Methodology Psychometric tools Main outcome Time of assessment Results

Catalano et al.10 Psychometric tools Hamilton Depression Rating Scale
(HAM-D), Hamilton Anxiety Rating
Scale (HAM-A)

Psychological impact At day 7 and day 14 HAM-D and HAM-A scores were
higher for cases than controls
(P< 0.0001)

Cohen et al.26 Direct observation by a single worker
not part of the healthcare team during
morning rounds.
Questionnaire

Pediatric Family Satisfaction
Questionnaire (PFSQ)

Time spent in direct patient care.
Quality of care

At 48 h No difference in either direct patient
care or quality of care

Evans et al.1 Direct observation by a healthcare
worker.
Questionnaire

16 item questionnaire Time spent in direct patient care 2 h daily for 5 weeks No. of encounters/h and contact time/
h was higher for non-isolated than for
isolated (P< 0.001, and P¼ 0.0078)

Gammon27 Multiple psychometric tools Hospital Anxiety and Depression
Scale (HADS), Health Illness
Questionnaire (HIQ), Self-Esteem
Scale (SES)

Psychological impact At day 7 Mean Anxiety and Depression scores
higher in isolated patients (P< 0.001,
and P< 0.001). Mean self-esteem
scores lower in isolated patients
(P< 0.005)

Gasink et al.28 Questionnaire Consumer Assessment of Healthcare
Providers and Systems (CAHPS)

Patient care satisfaction At day 3 No difference in patient care
satisfaction

Kennedy and Hamilton31 Multiple psychometric tools Beck Depression Inventory (BDI),
State Anxiety Inventory (STAI
eForm), Profile of Mood States
(POMS)

Psychological impact In isolation for at least 2 weeks Isolated patients with higher POMS
AngereHostility scores

Klein et al.32 Direct observation by investigator e Incidence of nosocomial infection For 1 h on days 1, 3 and 7 Isolation reduced nosocomial
infection rates. Patient care was not
compromised, and isolation was well-
tolerated

Kirkland and Weinstein5 Direct observation (not specified
by whom)

e Frequency of patient encounters 35 observation periods lasting 1 h
each, over 7 months

Patients in isolation: fewer room
entries/h (P¼ 0.06), contacts/h
(P¼ 0.03). No difference in duration
of interaction (P¼ 0.6)

Maunder et al.34 Interview of patients with and
without SARS by mental health
professionals and
consultationeliaison psychiatrists

e Psychological impact 4 weeks Isolated patients reported fear,
loneliness, anxiety, depression

Newton et al.36 Interview by infection control nurse e Psychological impact During isolation Mixed patient experiences during
isolation

Rees et al.37,42 Psychometric tools HADS Psychological impact and patient
satisfaction

During isolation 12/21 had depression, based on
HADS. Satisfaction was related to
information/education

Saint et al.4 Direct observation by study
investigator

e Time spent in direct patient care On several days/month for 6
months, during morning rounds

Attending physicians spent less time
examining patients in isolation
(RR¼ 0.49, P< 0.001)

Stelfox et al.39 Medical chart review e Patient adverse events, described as
injuries caused by medical
management

During isolation Cases had fewer vital sign recordings
(P¼ 0.02), less nursing narrative
(P< 0.001) and physician notes
(P< 0.001) in the chart, and were
twice as likely to experience adverse
events (20 vs 3/1000 days, P< 0.001).
Cases had more complaints and were
less satisfied with their care (30 vs 8,
P< 0.001)

Tarzi et al.40 Multiple psychometric tools Abbreviated Mental Test Score
(AMTS), Barthel Index (BI), Geriatric
Depression Scale (GDS), POMS

Psychological impact e GDS scores were higher in isolated
patients (P< 0.01)

Wilkins et al.9 Psychometric tools CrowneCrisp Experiential Index
(CCEI)

Psychological impact On admission Admission scores for hysteria, anxiety
and total scores were increased for
patients in isolation
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In a study that assessed patient safety, the authors found that
compared with patients not in isolation, isolated patients had more
errors in processes of care, and had increased likelihood for adverse
events.39 For example, isolated patients were more likely to have
either incomplete recordings of vital signs (14 vs 9%, P< 0.001), or
to have days with no vital sign recordings at all (5 vs 1%, P¼ 0.02). In
addition, they hadmore dayswith either no nursing narrative notes
(14 vs 10%, P< 0.001), or physician progress notes (26 vs 13%,
P< 0.001) recorded in the chart. Isolated patients were twice as
likely as control patients to experience adverse events per 1000
days (31 vs 15, P< 0.001). This reflected preventable (20 vs 3,
P< 0.001) as opposed to non-preventable events (11 vs 12,
P¼ 0.98). Specifically, patients in isolation were as much as eight
times more likely to experience supportive care failures such as
falls, ulcers, and fluid and electrolyte abnormalities. There were no
significant differences in terms of severity of adverse event or
death. Not surprisingly, patients in isolation expressed greater
dissatisfaction regarding their care, as reflected by both formal and
informal complaints (30 vs 8%, P< 0.001). A summary of these
findings is shown in Table II.

Discussion

Our systematic review examines the impact of isolation precau-
tions on patients’ psychological well-being, provider contact with
patient, patient satisfaction and patient safety. The majority of the
literature we reviewed suggests that adverse psychological conse-
quencesof isolationexist. Our results update, and are inkeepingwith,
a recent systematic review published on this subject.43

Most of the studies that focused on patient psychology used
standardised scoring scales to assess patient mood and behaviour.
However, the use of several different scoring scales makes
comparison among studies challenging. In addition, the timing of
assessment during isolation was also highly varied. This may have
impacted the overall results because of recall bias. Nevertheless, the
majority of studies found that the physical process of isolation has
a negative impact on patients’ moods, including increased rates of
depression, anxiety, fear, and hostility.

The reason behind the psychologically negative effects of
isolation is probably linked to uncertainty and loss of control, which
is derived from multiple sources, but ultimately stems from isola-
tion itself.27 Some authors have suggested that preparing these
patients emotionally, prior to isolation, may help decrease their
anxiety.29 Similarly, patient education regarding the isolation may
also be beneficial and may help patients understand the necessity
for isolation and cope with it better.33 Rees et al.’s study corrob-
orates this, as they found that a patient’s satisfaction, regardless of
being in source isolation, was highly associated with keeping in
good communication with their healthcare providers.37 The Joint
Commission’s Patient Safety Goals for 2009 include a recommen-
dation for patient education regarding MDRO and isolation.

We found that although patient isolation is an established and
important aspect of infection control, it may also negatively influ-
ence direct patient care. Studies included in our review found that
time spent by healthcare professionals in direct patient care is
either less frequent or shorter with patients in isolation, than with
patients not in isolation. Some have postulated that the require-
ment to don a gown and a pair of gloves has itself become a barrier
for healthcare workers, as it provides an additional, occasionally
cumbersome, step that needs to be performed prior to entering
patients’ rooms. Whether the less frequent contact or shorter time
spent with patients is associated with adverse clinical outcomes is
unclear, but deserves further study.

Our review has several limitations. We only included studies in
the English language. Several other studies done in laminar air-flow
units, and which also looked at the impact of source isolation on
patient psychology, were excluded due to the lack of information
regarding the specific type of isolation. The studies were limited by
sample size, were heterogeneous, and lacked adjustment for
severity of illness.

In conclusion, we find that although studies have shown that
isolation may negatively impact patient psychological well-being,
patient safety and satisfaction, and patient care, well-validated
tools and larger studies are needed to examine this further. Patient
education at the time of isolation is a critical component of the
process to reduce anxiety and distress. Future studies to assess the
adverse impact of isolation precautions should examine a broader
array of safety indicators, in addition to the psychological aspects.
As the problem of antibiotic-resistant bacteria in healthcare insti-
tutions continues to grow, isolation will remain and increase in
importance as a critical infection control intervention to reduce
nosocomial transmission of MDRO. Attention must be paid to the
possible collateral damage of isolation, and adverse effects should
be monitored closely.
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