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Abstract

Background: Use of isolation precautions (IP) may represent a trade-off between reduced 

transmission of infectious pathogens and reduced patient satisfaction with their care.

Objective: Perform a systematic literature review and meta-analysis to identify if and how IPs 

impact patients’ care experiences.

Data sources: MEDLINE, ClinicalTrials.gov, the Cumulative Index to Nursing and Allied 

Health Literature (CINAHL), EMBASE, PsychInfo, HSRProj, and the Cochrane Library 

databases.

Study eligibility criteria: Interventional and observational studies published January 1990 to 

May 2019 were eligible for inclusion.

Participants: Patients admitted to an acute-care facility.

Interventions: Isolation precautions versus no isolation precautions.

Methods: Six reviewers screened titles, abstracts, and full-texts. Experience of care reported by 

patients using the Hospital Consumer Assessment of Healthcare Providers and Systems 

(HCAHPS) survey was assessed as the outcome for the meta-analysis. Pooled odds ratios were 

calculated using the random effects model. Heterogeneity was assessed using the I2 value.
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Results: After screening 7,073 titles and abstracts, 15 independent studies were included in the 

review. Pooling of unadjusted estimates from the HCAHPS survey demonstrated that IP patients 

were less likely to give top scores on questions pertaining to respect, communication, receiving 

assistance, and cleanliness compared with the no IP patients. Patients under IP with longer length 

of stay appeared to have more negative experiences with the care received during their stay 

compared with no IP.

Conclusions: Patients under IP were more likely to be dissatisfied with several aspects of 

patient care compared with patients not under IP. It is crucial to educate patients and healthcare 

workers in order to balance successful implementation of IP and patient care experiences, 

particularly in healthcare settings where it may be beneficial.

INTRODUCTION

Isolation precautions (IP) have been used as an integral part of infection control practices to 

prevent transmission of pathogens (1). One of the key components of IP includes isolation or 

cohorting of hospitalized patients with known or suspected colonization or infection with 

pathogens that may be transmitted within hospitals (e.g., multidrug resistant organisms 

[MDROs]) (2). Studies have noted unintended consequences of isolation on several aspects 

of supportive care to patients (3–6). Two independently conducted systematic reviews 

observed decreased frequency and duration of healthcare personnel visits; increased 

frequency of preventable physical adverse events; negative impact on behavior and mental 

well-being; and negative patient experience due to lack of awareness of their treatment plan 

(7, 8). A large cluster randomized trial of intensive care units in US hospitals noted that use 

of universal contact precautions significantly increased exit hand hygiene compliance and 

decreased methicillin-resistant Staphylococcus aureus (MRSA) acquisitions compared with 

the control arm. This trial also noted that while use of universal contact precautions reduced 

the rate of health care worker (HCW) room entry it did not affect the rate of physical adverse 

events (9).

There is variable evidence regarding the effectiveness of precautions, particularly contact 

precautions at preventing transmission of MDROs in healthcare settings (10–17). Variation 

in implementation and poor compliance are potentially responsible for disparate results on 

the effectiveness of these practices (18, 19). A major limitation that affects the validity of 

results in the published literature is lack of risk adjustment for underlying comorbidities and 

severity of illness. Risk-adjustment is necessary since patients placed under IP typically are 

infected or colonized with MDROs and would be expected to have higher severity of illness 

or comorbidity (20, 21). Severely ill patients are noted to be less satisfied with their care 

(22).

The objectives of our study were to perform a systematic literature review and to conduct a 

meta-analysis to assess the association between IP use and patient experience

METHODS

We conducted a systematic literature review to evaluate the association between use of IP for 

healthcare-associated pathogens and patient experience. This review was conducted per the 
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Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) guidelines 

(23). The study was registered with the international prospective systematic review register 

(PROSPERO CRD42015027816).

Study Eligibility Criteria

Inclusion and exclusion criteria were established a priori. The search strategy and reasons 

for exclusion are detailed in Figure 1. Studies were included if IP (contact/droplet/airborne) 

was assessed as an exposure and results on patients’ experience with care was reported as 

one of the outcomes. Experience with care was not pre-defined for this review and 

definitions provided by each study measuring this outcome was considered as presented. 

Original articles, human studies, and studies on patients admitted to an acute-care facility 

were eligible for inclusion. Observational (cohort, case-control), quasi-experimental (before-

after or time-series analysis), and intervention studies were eligible for inclusion. No other 

limiters such as language or length of follow-up were used. Studies without a control group 

were included in the review for descriptive purposes but not included in the meta-analysis. 

We excluded reviews, editorials, correspondence, commentaries, and outbreak studies.

Study Search Strategy

A health sciences librarian (EK) performed extensive literature searches in MEDLINE, 

ClinicalTrials.gov, the Cumulative Index to Nursing and Allied Health Literature 

(CINAHL), EMBASE, PsychInfo, HSRProj, and the Cochrane Library databases from years 

2009 to 2018. A search strategy for MEDLINE was developed using headings and keywords 

for terms including disease transmission, cross infection, patient isolation, protective 
clothing, anxiety, depression, patient satisfaction, and adverse effects. For the full search 

strategy, please see Supplemental Table 1. Studies published with patient care experience 

outcomes before 2009 were identified from two systematic literature reviews published prior 

to this period (7, 8). Reference lists of published articles were reviewed and a ProQuest 

search between 1990 and 2017 was conducted to identify additional studies. We also 

reviewed proceedings for major conferences such as IDWeek and Society for Healthcare 

Epidemiology of America (SHEA) to find abstracts for unpublished studies. An additional 

search was conducted in MEDLINE to identify studies published between January and May 

2019 during the drafting of this manuscript.

Data Extraction and Quality Assessment

Titles of articles were screened to ascertain relevance to this review. We screened abstracts 

and articles by title to assess eligibility after excluding duplicates. Six independent reviewers 

(RN, MLS, MG, DJL, EB, ENP) abstracted data using a pilot-tested abstraction form 

developed for this study by the double-data entry method. Study data were collected and 

managed using Research Electric Data Capture (REDCap) electronic data capture tools 

hosted at the University of Iowa (24). Data was abstracted on study design, population, 

healthcare setting, specifics on implementation of IP, tools used to measure patient 

experience, and responses on patient experience measures. We used the Newcastle-Ottawa 

scale to assess the quality of included studies (25). Disagreements between reviewers were 

resolved by consensus.
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Data Analysis

A priori, we planned to present a single pooled estimate of the outcome measure and 

separately present qualitative data on the outcome as extracted from studies. We planned to 

abstract raw data for patient experience measures for IP and no IP groups and generate 

unadjusted odds ratios (OR) and 95% confidence intervals (CI) using the generic inverse 

variance method. We decided not to use risk-adjusted estimates for the meta-analysis since 

studies did not report risk-adjusted estimates or adjusted for different risk factors when 

reporting patient experience. We planned to report the pooled estimate obtained using a 

random-effects model as we expected heterogeneity among included studies. Heterogeneity 

between studies were reported using the I2 value.

The Cochrane Review Manager version 5.2.11 for Windows (Nordic Cochrane Center, 

Cochrane Collaboration) was used to generate the PRISMA flow diagram and forest plots.

RESULTS

The literature search yielded 7,073 unique records. After screening titles and abstracts, we 

reviewed 268 articles in detail and included 15 independent studies in the review. The search 

strategy and reasons for exclusion are detailed in the Figure 1. On reviewing the 15 studies, 

we noted that seven studies compared patient experience using the Hospital Consumer 

Assessment of Healthcare Providers and Systems hospital (HCAHPS) survey. The Center 

for Medicare and Medicaid Services (CMS) requires hospitals to use this tool to measure 

patient satisfaction, as part of the value-based purchasing program. Six of the seven studies 

used the tool in the original format. We chose to meta-analyze these six studies that reported 

on common HCAHPS questions. These six studies assessed experience with care among 

3,041 patients in IP and 28,457 no IP patients.

Patient experience was assessed on questions listed in the HCAHPS survey and was not 

assessed as a single outcome measure. Communication with healthcare workers (HCWs), 

respect from HCWs, assistance during hospital stay and during discharge, and environmental 

cleanliness measured using the HCAHPS survey were assessed as outcome measures. 

Patients overall rating of the treating hospital and willingness to recommend the hospital to 

family and friends was also assessed using the survey questionnaire.

Characteristics of included studies

Of the 15 studies, eight were prospective cohorts (6, 26–32), four were retrospective cohorts 

(3, 5, 33, 34), one was a case-control study (35), and two were surveys (36, 37) (Table 1). 

The majority were studies of adults, except one that was conducted in a pediatric inpatient 

setting (27). Eight studies implemented IP in conjunction with passive surveillance (if 

patients had an infection or if their colonization status was known) of which two did not 

specify the organism targeted for surveillance (30, 31) and one study used IP in anybody at 

risk for MRSA and MDR gram-negative colonization or infection (28). Eight studies used IP 

for patients with MRSA colonization or infection (3, 5, 6, 26, 29, 32, 35, 37), and seven for 

patients with Clostridioides difficile infection (6, 26, 29, 32, 33, 36, 37). Other organisms 

targeted in studies were vancomycin resistant enterococci (VRE) colonization or infection 
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(26, 29, 37), gram-negatives (29, 37), tuberculosis (6, 32), scabies (32, 36), other MDROs 

(26, 33, 36), and one each for infection due to extended-spectrum beta lactamases producing 

pathogen (32), influenza (33) and varicella (32). The pediatric study performed active 

surveillance (test high risk patients for colonization) and implemented IP in patients with 

fever, diarrhea, or if they were transferred from a facility with high prevalence of MDRO 

(27). Eight studies used contact precautions (CP) by itself (3, 5, 6, 28, 29, 35–37) while 

seven implemented CP in conjunction with airborne (27, 30–34), six with droplet (26, 27, 

31–34), and one with enhanced respiratory (33) precautions.

Five studies matched IP and no IP patients in study design (3, 28, 30, 32, 36) and four 

studies adjusted for confounders in analysis (3, 29, 34, 35) (Table 1). Studies in which IP 

patients had significantly longer length of stay compared with no IP patients were observed 

to have more negative experiences, suggesting the potential for confounding by the duration 

of hospital stay (3, 5, 33, 34) (Table 2).

Only three studies assessed adherence to IP during the study period (26, 35, 37) and three 

assessed length of IP (6, 28, 35). None of the studies reported that their hospitals prepared 

patients for IP or had a strategy for removal of patients from IP. Of the four studies that 

compared prior history of hospitalizations (27, 28, 31, 35), one reported a significant 

difference in history of hospitalizations between the IP (35.7%) and no IP (20.1%) groups 

(p=0.01) (35).

Patient experience data was collected at different time points using methods such as 

interview or semi-structured interviews (5, 6, 26, 30, 31), self-reporting using questionnaires 

(28, 32, 37) and medical record abstraction of patient experience scores (3, 31). Seven 

studies used HCAHPS survey for data collection on patient experience with and without use 

of IP of which only six used questions in the format specified in the original tool (29, 30, 

32–36). Of these six studies, three matched IP and no IP patients (30, 35, 36), three adjusted 

for potential confounders in the analysis (29, 34, 35), and only one did not match or 

statistically adjust for confounders (33).

Study Quality Assessment

Majority of the included studies had appropriate selection of the representative cohort, 

ascertainment of the use of IP, and sufficient follow-up of patients to measure their 

satisfaction with use of IP (Supplement Table 2). Three of the 15 studies did not use a 

control group to compare patient experience with and without IP (6, 28, 37). Ten studies did 

not assess patient experience before the start of the study, eight studies used self-reporting 

tools with no independent assessment of the response, and nine studies did not report 

adequacy of follow-up of cohorts by the IP group to ensure that being lost to follow-up was 

not related to the use of IP or due to patients’ experience with care. Two of the six meta-

analyzed studies did not assess patient experience prior to study (30, 36), and one lacked in 

cohort comparison since they did not risk-adjust or match on confounders (33).

Meta-analysis of HCAHPS questions

We chose to meta-analyze each question in the HCAHPS survey instead of providing a 

pooled estimate given the heterogeneity in responses on questions. Raw data on the number 
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of patients marking top box responses on each HCAHPS question was collected from IP and 

no IP groups. Calculated OR identified the likelihood of top box responses (marked 

“always” or “definitely yes”, or “9” or “10”) on survey questions. Top box responses from 

the no IP group was considered the reference category such that an estimated OR < 1.00 

suggests that patients in the IP group were less likely to pick top scores for the question on 

the HCAHPS survey compared with the no IP group.

Among the six meta-analyzed studies, IP patients had a lower likelihood of giving top scores 

on questions about doctors treating them with respect (OR=0.70, 95% CI 0.56–0.89, 

I2=26%), doctors explaining things in an understandable manner (OR=0.75, 95% CI 0.66–

0.85, I2=5%), nurses treating them with respect (OR=0.78, 95% CI 0.69–0.88, I2=0%), 

nurses explaining things in an understandable manner (OR=0.74, 95% CI 0.61–0.88, 

I2=20%), receiving help after pressing the call button (OR=0.67, 95% CI 0.61–0.73, I2=0%), 

and reporting that their room or bathroom was kept clean (OR=0.71, 95% CI 0.65–0.78, 

I2=0%) compared with no IP patients (Figure 2A).

The IP group was less likely to pick top scores for recommendation of the hospital to family 

and friends (n=3, OR=0.67, 95% CI 0.50–0.88, I2=0%) and patients’ overall rating of the 

hospital (n=4, OR=0.69, 95% CI 0.62–0.76, I2=0%) (Figure 2B). Patients under IP were 

30% (n=5, 95% CI 0.62–0.79, I2=4%) and 23% (n=5, 95% CI 0.70–0.86, I2=0%) less likely 

compared with no IP patients, to give top scores to questions that HCWs (doctors and nurses 

respectively) listened to them carefully. IP patients were also 38% less likely to assign top 

scores to the question that the staff did everything to help them with pain (n=5, 95% CI 

0.57–0.69, I2=0%) and 25% less likely to report that their pain was well controlled (n=5, 

95% CI 0.68–0.82, I2=0%) compared with the no IP group. IP patients were less likely to 

give top scores to the question on being informed about symptoms and problems to look for 

after discharge (n=4, OR=0.79, 95% CI 0.65–0.97, I2=6%) compared with no IP patients. 

The groups did not differ on explanation of new medicine by staff, description of adverse 

events of new medicine by staff, and staff discussing help after discharge (Figure 2B).

Patient reported experiences with use of IP

Table 2 describes patient experiences that could be considered as negative perceptions with 

use of IP. Spinal cord injury patients who were under IP for a MRSA infection reported that 

IP adversely affected their rehabilitation process due to lack of assistance and space for 

physiotherapy, and that isolation negatively affected their adjustment to injuries (6). Another 

study found that adult inpatients under contact precautions were more likely to be 

discharged to a second facility compared with adult inpatients who were under airborne 

precaution (33). A third study conducted among acute care patients found that patients under 

IP reported significantly higher dissatisfaction with getting help with daily living activities, 

and human relations (32).

Conversely, there were also some factors that patients reported as a positive experience with 

use of IP (Table 2). A study in which the duration of isolation was recorded between 1–8 

weeks found that more than half of their patients reported that they had enough information 

on IP, someone was available to give more information, had correct reason for isolation, and 

were satisfied that they were kept up to date with isolation (6). More than 80% patients in 
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another study reported being informed about measures and thought that isolation was safe, 

short, and useful (36). A study conducted in Spain observed that more than 50% of their 

isolated patients were explained the importance of hand hygiene while only 25% of non-

isolated patients got this information (30). Moreover 97% of patients in this Spanish study 

reported that the room atmosphere was sufficiently quiet. A fourth study reported that the 

rationale for use of isolation was explained to > 60% of their patients, > 90% believed that 

isolation prevented infections, about 80% of their staff adhered to isolation practices, and > 

80% of patients reported that they were happy to be treated in a hospital with isolation (37).

DISCUSSION

This systematic literature review and meta-analysis observed that based on unadjusted data 

from published studies, the use of IP negatively affected perceptions of care among patients 

under IP in acute care facilities, particularly if patients had longer length of stay compared 

with no IP patients.

Our findings on patient experience with IP are similar to the findings from other studies. A 

cross-sectional study that interviewed all patients under IP with and without a personal 

protective equipment (PPE) free zone in the room noted that patients expressed concerns 

about interaction and visibility of HCWs, unanswered questions, and long response time, 

regardless of the PPE free zone. Patients also expressed feelings of distress, alienation or 

being a burden to healthcare staff, and confusion related to IP. Over half of the patients in 

that study received little to no education on use of IP (38). Morgan et al published a review 

to aid in decision-making on the use of IP for endemic MRSA and VRE in US hospitals 

(39). Their review of studies on potential harms associated with IP established that 

modification of HCW behavior towards IP resulted in significantly fewer bedside visits, 

shorter contact time, and less frequent patient examinations. Longer admission time, delayed 

discharge or transfer time, and rates of adverse events were inconsistent among studies 

included in their review and were mostly impacted by low study quality. A semi-structured 

interview of HCWs identified barriers such as patient care demands, time pressures, 

practices of other peers, and need for additional signs to indicate patient’s necessity for IP, 

with implementation of IP for MRSA, (40). A recently published systematic review by 

Rump et al., noted that MDRO carriers had limited understanding of the benefit of IP and 

felt stigmatized due to isolation from their social circle (41). Our review was different from 

that review in that we included all studies regardless of the causative pathogen and meta-

analyzed data collected on patient care experience by a standardized survey tool. Despite the 

difference in methodologies, our review found similar results on the potential for indifferent 

behavior by HCWs towards patients in isolation, patient perception of delay in receiving 

care, and impact of isolation on the quality of care. These concerns have resulted in 

complete elimination of IP in some hospitals, which could potentially result in increased 

transmission of pathogens that could have been controlled using IP.

One of the major limitations of our review was the inclusion of studies that did not risk-

adjust for important confounders. This was due to limited availability of studies that 

accounted for confounders in evaluating the association between patient experience and use 

of IP. The validity of results in such studies may be questionable, as noted by the ORION 
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statement (42). We noted that global patient satisfaction differed significantly in IP groups in 

a study that presented results that were not adjusted for confounders (32) while patient care 

experiences between IP groups did not differ in studies that either blinded patients to study 

objectives (27) or reported risk-adjusted results (35). Due to the limited number of studies 

included in the meta-analysis, we did not assess for publication bias. There is potential for 

publication bias given the ambiguity in use of IP that could affect the publication of 

completed studies. Reporting bias due to negative results attributed to lack of power, no 

effect of IP, or opposite than estimated effect of IP could result in misinformation in 

developing recommendations for implementation of IP. Identification of methodological 

concerns with the existing literature such as inconsistent risk-adjustment methods is one of 

the major strengths of our review, which can be used to design and conduct better studies to 

report on the association between patient experience and IP.

In summary, our systematic literature review observed that use of IP negatively affected 

some experiences of care among patients admitted to acute care facilities. Given the lack of 

risk-adjustment for potential confounders among included studies, these results should be 

considered with caution. The leading infection control societies in US recommend the use of 

IP, particularly when caring for patients colonized or infected with MRSA or VRE (43–45). 

Alternate strategies such as horizontal infection control measures that reduce the burden of 

all microorganisms, and discontinuation of IP for MRSA and VRE in hospitals with low 

endemic rates have been proposed (21). While HCWs are susceptible to compliance fatigue 

in application of IP components, patients are negatively affected by seclusion or insufficient 

contact with HCWs while under IP (46).

Based on these results we recommend the following IP practices in acute care facilities. 

Firstly, determine which patient populations are highest priority for IP to ensure judicious 

management of resources. Second, develop educational toolkits to prepare patients before 

putting them under IP, have a strategy for removal of patients from IP once they are no 

longer colonized or infected, and educate patients on the benefit and perceived harms of IP. 

Third, involve a patient’s closest social circle in the caregiving process to deter feelings of 

isolation. Finally, assign dedicated IP trained staff to alleviate the perception of lack of care 

among isolated patients, to avoid HCW burnout, and to avoid potential gaps in treatment of 

isolated patients.

A weak evidence base of published studies is one of the major challenges in formulation of 

relevant recommendations that support or challenge the use of IP. Based on findings from 

our systematic literature review and meta-analysis, we recommend conducting well-

designed studies that use a comparable homogeneous control group, collect data on care 

experience from patients before and after implementation of IP using a validated tool, risk-

adjust for important confounders, and assess “ideal” implementation of IP compared with 

standard implementation in building the foundation to make impactful decisions on use of IP 

as an efficient infection control measure.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
PRISMA diagram on literature search for articles on use of isolation precautions and patient 

experience
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Figure 2A. 
Forest plots for Hospital Consumer Assessment of Healthcare Providers and Systems 

(HCAHPS) survey questions measuring patient care experience with isolation precautions 

Abbreviations: CI – confidence interval, IV – inverse variance, SE – standard error
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Figure 2B. 
Forest plots for Hospital Consumer Assessment of Healthcare Providers and Systems 

(HCAHPS) survey questions measuring patient care experience with isolation precautions 

Abbreviations: CI – confidence interval, IV – inverse variance, SE – standard error
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