
Running head: EFFECTS OF CONTACT ISOLATION 

 

1 

Patients with multidrug-resistant organisms feel inadequately informed about their status: 

Adverse effects of contact isolation 

Susanne Gaube1,2, Sara Däumling1,3, Isabell Biebl2,3, Anca Rath1, Aila Caplunik-Pratsch1, & 

Wulf Schneider-Brachert 1 

1 Department of Infection Prevention and Infectious Diseases, University Hospital Regensburg, 

Regensburg, Germany 

2 LMU Center for Leadership and People Management, LMU Munich, Munich, Germany 

3 Department of Experimental Psychology, University of Regensburg, Regensburg, Germany 

Word count main text: 3359 (incl. 800 words for the figure and tables) 

Word count abstract: 201 

Number of references: 39 

Number of figures: 1 

Number of tables: 3 

Correspondence concerning this article should be addressed to Susanne Gaube, Franz-

Josef-Strauß-Allee 11, 93053 Regensburg, Germany. Phone: 0049 (0) 941-944-8960. E-mail: 

susanne.gaube@ukr.de 

                                                                                                                                                 

    

mailto:susanne.gaube@ukr.de


EFFECTS OF CONTACT ISOLATION  
2 

Abstract 

Background: Contact isolation of patients with multidrug-resistant organisms (MDROs) 

is an essential element of infection prevention strategies in hospitals worldwide. However, this 

practice may be associated with adverse side effects on patients’ health and well-being. 

Aim: This study is the first to assess mental health and well-being variables among 

isolated patients compared to non-isolated control patients in a German cohort. 

Methods: We conducted a matched case-control study among N = 267 patients admitted 

to a tertiary care teaching hospital in Germany. Their levels of anxiety, depression, loneliness, 

and dissatisfaction with their hospital experience were assessed using a questionnaire. 

Additionally, among isolated patients, it was evaluated how well they felt informed about their 

MDRO status. 

Findings: In our cohort, patients under contact isolation were significantly more 

dissatisfied than non-isolated control patients but did not show higher levels of anxiety, 

depression, and loneliness. A large proportion of patients felt insufficiently informed about their 

MDRO status. This lack of information was the strongest predictor of dissatisfaction among 

isolated patients. 

Conclusion: These findings underline the importance of adequate patient communication. 

It is essential for patients’ well-being to receive timely, relevant, and understandable information 

about the background and consequences of their infection or colonisation with MDROs. 

keywords: contact isolation; effect on patients; mental health; well-being; MDRO; 

matched case-control study 
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Background 

Antimicrobial resistance is a major public health concern and a threat to the well-being of 

millions of people worldwide [1,2]. Transmissions of and infections with multidrug-resistant 

organisms (MDROs) are also a challenge for German healthcare facilities [3–5]. MDROs are 

spreading easily in hospitals, narrowing treatment options and thus, leading to prolonged illnesses 

and increased mortality [6]. To prevent the transmission of MDROs in hospitals, many patients 

who are known to be colonised or infected are placed under contact isolation. These patients are 

usually accommodated in single rooms or cohorts, and additional infection control/prevention 

measures such as wearing personal-protective-equipment are implemented [3–5]. 

While contact isolation is generally regarded as an essential element of hospital infection 

prevention strategies, some have questioned its effectiveness as a standalone measure [e.g., 7]. 

Moreover, it has been shown that contact isolation is associated with adverse side effects on 

patients’ physical health. It has been reported that isolated patients get fewer visits from 

healthcare workers and have a higher risk of falls, medical errors, and other “objective” adverse 

events [8–10]. Scholars have also argued that contact isolation might harm patients’ mental 

health and well-being. According to findings from several reviews/meta-analyses, isolated 

patients have higher levels of anxiety and depression than non-isolated patients [8,11,12]. 

However, other studies, including one meta-analysis, did not report statistically significant 

differences in anxiety and depression [13–17] or had mixed findings [18]. Furthermore, a large 

meta-analysis found that loneliness is significantly associated with depression [19]. Since isolated 

patients have fewer in-person human interactions, it is plausible that they might feel lonelier than 

non-isolated patients [see 20 for a qualitative study], which could also affect their level of 

depression. However, quantitative data confirming this assumption are still missing. Another 

well-being factor potentially impacted by contact isolation is patient satisfaction or 
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dissatisfaction. Most studies, including two systematic reviews, showed that isolated patients are 

less satisfied than non-isolated control patients [9,21,22]. However, some studies did not find 

significant differences [17,23,24]. One critical factor contributing to patient 

satisfaction/dissatisfaction is communication and providing information regarding the reason, 

procedure, and consequences of the contact isolation measure. Communication deficits and lack 

of information have been found to negatively affect the care experience of patients under contact 

isolation [20,24–28]. 

In our literature search, we could not find a study investigating the effect of contact 

isolation on patients’ mental health and well-being conducted in Germany. Consequently, in the 

present study, it was assessed whether isolated patients in a German hospital exhibited higher 

levels of anxiety, depression, loneliness, and dissatisfaction than non-isolated patients. Moreover, 

it was examined how well patients feel informed about the reason for their contact isolation and 

what implications their colonisation or infection with an MDRO should have on their behaviour 

inside and outside of healthcare facilities. With this work, we aim to improve the understanding 

of the impact of contact isolation on the mental health and well-being of hospitalised patients 

with MDROs. 

Methods 

Study Design 

We conducted a matched case-control study of patients admitted to a tertiary care teaching 

hospital in Germany. Patients under contact isolation (cases) were compared to non-isolated 

patients (controls), matched by hospital ward, sex, condition severity, age, and length of stay. The 

sample planning was guided by a previous paper with a similar study design [18]. The hospital 

enforces contact isolation measures for a range of pathogens; however, only isolated patients with 
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MDROs were included. Data were collected between June 2021 and February 2022. Lists of 

eligible cases and matched controls at the hospital were generated several times per week. We 

approached all listed patients and asked if they wanted to participate. Patients who gave informed 

consent were administered a questionnaire, with or without assistance, as requested. The response 

rate was 74.2% for isolated patients and 73.2% for control patients. The study design was 

approved by the Research Ethics Committee at the University Hospital Regensburg (# 21-2428-

101). 

Material and Measures 

The questionnaires for the isolated patients and control patients contained 36 and 31 items, 

respectively. Both questionnaires, the de-identified data, and the analysis script are available 

online (https://osf.io/znqjf/). We used the well-validated German version of the 14-item Hospital 

Anxiety and Depression Scale [HADS, 29] to measure anxiety and depression. For both 

subscales, a score ranging from 0 to 21 was calculated. Research has shown that a score of 8 and 

above is an indicator for both anxiety disorders and depression [30]. 

We used a single item to measure loneliness. Patients were asked to rate how lonely they 

felt from 0 (= not lonely) to 20 (= extremely lonely). Their response was converted into a 

percentage score ranging from 0-100 %. Single-item loneliness measurements have been shown 

to correlate highly with longer, well-validated loneliness scales [31]. 

The German version of the well-validated 15-item Picker Patient Experience 

Questionnaire [PPE-15, 32] was used to assess patient dissatisfaction. A dichotomous response 

was coded for every item with 1 = problem present and 0 = problem absent. Then, all answers 

were summed to an overall “problem score” ranging from 0 to 15. 

https://osf.io/znqjf/
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The isolated patients received five additional self-developed questions on how well they 

feel informed about their MDRO status (e.g., “How well do you feel informed by the staff about 

why you are being isolated?”). We calculated a mean information score ranging from 1 (= not at 

all informed) to 5 (= very well informed). The scale showed good internal consistency (α = 0.87). 

In addition, patients’ age, sex, length of stay, ward, and condition severity were taken from their 

patient records. 

Participants 

Overall, N = 267 patients agreed to participate and were included in the analysis1. Table I 

displays their demographics stratified by the patient group. All patients under contact isolation 

had a positive MDRO status with either one or more of the following bacteria: multidrug-

resistant gram-negative bacteria [according to the German classification MRGN; [3]], 

Methicillin-resistant Staphylococcus aureus (MRSA), and Vancomycin-resistant enterococci 

(VRE). These patients are accommodated in single rooms or cohorts, and healthcare workers 

(and, to some extent, visitors) wear personal protective equipment while caring for and treating 

the patients. All study participants had to be at the hospital for at least four days prior to the 

evaluation. We included patients from various wards except ICUs, palliative, and oncology 

wards. Patients with severe cognitive impairment or inability to respond to the questionnaire were 

not approached. 

  

 

1 Five patients had to be excluded from the analysis. Two people for double participation, two 

people for length of stay < 4 days, and one person had more than 30% missing values on the 

questionnaire. 
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Table 1: Patient demographics 

  
Isolated 

(N=118) 

Non-isolated 

(N=149) 

Overall 

(N=267) 

Sex    

  Male 69 (58.5%) 83 (55.7%) 152 (56.9%) 

  Female 49 (41.5%) 66 (44.3%) 115 (43.1%) 

Age (years)    

  Mean (SD) 63.1 (12.2) 62.6 (10.9) 62.8 (11.4) 

  Median [Min, Max] 64.5 [21.0, 90.0] 63.0 [25.0, 86.0] 64.0 [21.0, 90.0] 

Length of stay (days)    

  Mean (SD) 16.0 (18.2) 11.7 (8.72) 13.6 (13.9) 

  Median [Min, Max] 8.00 [4.00, 123] 9.00 [4.00, 67.0] 9.00 [4.00, 123] 

Severity of disease    

  Low 0 (0%) 0 (0%) 0 (0%) 

  Medium 51 (43.2%) 65 (43.6%) 116 (43.4%) 

  High 67 (56.8%) 84 (56.4%) 151 (56.6%) 

Method of survey administration    

  w/o assistance 69 (58.5%) 80 (53.7%) 149 (55.8%) 

  w assistance 49 (41.5%) 69 (46.3%) 118 (44.2%) 

Note: N = 267; w/o assistance = questionnaire answered without assistance;  

w assistance = questionnaire answered with assistance 

Data Analysis 

All statistical analyses were run in R version 4.2.0. In total, 2.03% and 2.57% of the data 

from the case and control patients were missing, respectively. Missing data were imputed using 

the MICE package. To test if there were differences between the two patient groups, we 

calculated a mixed-effects logistic regression model with the patient group as the binary 

dependent variable (1 = patients in contact isolation, 0 = non-isolated patients). The model 

included fixed effects for the predictors (see Table II) and a random effect for the matching 

patient ID to account for the association between cases and controls. Moreover, a multiple linear 

regression model was calculated to explain which predictors (see Table III) affected patients’ 

dissatisfaction with their hospital stay. 
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Results 

First, we tested whether isolated patients exhibit higher levels of anxiety, depression, 

loneliness, and dissatisfaction than non-isolated control patients, as shown in some previous 

research. Only case-control pairs with a good match (i.e., same hospital ward, sex, condition 

severity, age difference ≤ 7 years, and difference in length of stay ≤ 9 days) were included, 

resulting in an N = 164 for the analysis. Table II shows the results of the logistic regression. 

Depression levels did not differ between isolated (M = 6.40, SD = 4.46) and non-isolated patients 

(M = 6.43, SD = 4.56). Patients under contact isolation reported slightly higher levels of anxiety 

(M = 6.27, SD = 4.26) and loneliness (M = 32.01, SD = 28.15) compared to the controls (anxiety: 

M = 6.12, SD = 3.97; loneliness: M = 27.38, SD = 28.83) but the differences were not statistically 

significant. Only patient dissatisfaction varied significantly between the two groups, with isolated 

patients (M = 6.20, SD = 4.08) being more dissatisfied than the non-isolated patients (M = 4.85, 

SD = 3.11). 

Table 2: Logistic mixed multilevel regression model with patient group as criterion 

Predictors OR SE 95% CI Statistic p  

(Intercept) 0.67 0.23 0.35 – 1.31 -1.16 0.244  

Anxiety 0.99 0.05 0.89 – 1.09 -0.28 0.777  

Depression 0.96 0.04 0.88 – 1.05 -0.92 0.359  

Loneliness 1.01 0.01 0.99 – 1.02 0.69 0.489  

Dissatisfaction 1.12 0.06 1.01 – 1.24 2.09 0.037 * 

Note: N = 164; N Match_ID = 82; OR = odds ratio; SE = standard error; σ2 = 3.29 

Signif. codes: 0 <= '***' < 0.001 < '**' < 0.01 < '*' < 0.05 < '.' < 0.1 < '' < 1 
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Next, we looked at how well patients felt informed about the reason for their contact 

isolation and the implications of their MDRO colonisation/infection for their behaviour inside 

and outside healthcare facilities. Figure 1 shows the response distribution for the five questions 

included in the questionnaire. Around a quarter of the patients felt insufficiently informed about 

why they were placed under contact isolation and how they were supposed to behave during their 

hospital stay. Moreover, approximately half of the respondents reported being insufficiently 

informed about what implication the MDRO has for their future hospital stays, doctor’s 

appointments, and everyday life. 

 

Finally, since isolated patients were more dissatisfied with their hospital experience than 

the control patients, we ran a linear regression to test which factors most affected their 

dissatisfaction (see Table III). Feeling insufficiently informed had the most substantial adverse 

effect on isolated patients’ care experience and vice versa. The only other factor in the model 

significantly increasing patient dissatisfaction was higher levels of depression. Neither anxiety, 

loneliness, duration of the hospital stay, sex, age, nor whether the MDRO diagnosis was new or 

pre-existing was significantly associated with their care experience. 
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Table 3: Linear regression model with dissatisfaction as criterion 

Predictor Estimates SE 95% CI Statistic p  

(Intercept) 9.03 2.34 4.39 – 13.68 3.86 <0.001 *** 

Information -1.30 0.35 -1.99 – -0.62 -3.77 <0.001 *** 

Anxiety 0.02 0.10 -0.18 – 0.22 0.17 0.863  

Depression 0.23 0.10 0.04 – 0.42 2.42 0.017 * 

Loneliness 0.03 0.01 -0.00 – 0.05 1.92 0.057 . 

Duration of stay -0.03 0.03 -0.08 – 0.02 -1.35 0.180  

Sex [female] 0.74 0.64 -0.53 – 2.01 1.15 0.251  

Age -0.04 0.03 -0.09 – 0.01 -1.47 0.145  

MDRO diagnosis [pre-existing] 0.95 0.80 -0.63 – 2.53 1.19 0.235  

Note: N = 114; SE = standard error; R2 / R2 adjusted = 0.337 / 0.286 

Signif. codes: 0 <= '***' < 0.001 < '**' < 0.01 < '*' < 0.05 < '.' < 0.1 < '' < 1 

 

Discussion 

The present study is the first to compare mental health and well-being variables among 

patients under contact isolation with matched control patients in Germany. The results showed 

that isolated patients were significantly more dissatisfied with their hospital experience than non-

isolated patients but did not report higher levels of anxiety, depression, and loneliness. We also 

found that a substantial proportion of patients with MDROs felt insufficiently informed about the 

reason for their isolation and what they need to be aware of in current and future healthcare 

settings as well as in everyday life. Further analyses showed that feeling inadequately informed 

about their MDRO status was the strongest predictor of dissatisfaction among isolated patients. 

The only other significant predictor of patients’ dissatisfaction was higher levels of depression. 
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Several reviews/meta-analyses have found that isolated patients experience more anxiety 

and depression than non-isolated patients [8,11,12]. Consequently, we were surprised that this 

was not the case in the present study. There are various reasons why effects found in the literature 

are not replicable. One explanation seems most likely in the present case: The survey was 

conducted during the COVID-19 pandemic. Several meta-analyses found that during the 

pandemic, people in general [33–35] and hospital patients in particular [33] showed heightened 

levels of anxiety and depression. Two risk factors for psychological distress during the pandemic 

are of particular importance to our research: poor health/pre-existing health conditions and social 

isolation [33,34,36]. For the participants in our study, both risk factors apply to a certain degree. 

Obviously, all patients, regardless of their isolation status, were hospitalized for a health 

condition. Moreover, throughout the data collection phase, contact restrictions were imposed by 

the hospital on all patients (only one visitor per patient per day for a limited amount of time), and 

face masks had to be worn by everyone. And indeed, in our sample, the mean anxiety (M = 6.12) 

and depression (M = 6.43) levels of non-isolated patients were higher than the average mean 

anxiety (Maverage = 5.38) and depression (Maverage = 5.35) levels of non-isolated patients in the 

comparable studies using the HADS [15,18,37,38]. Interestingly, previous studies in which the 

non-isolated patients had above-average anxiety and depression levels also found smaller and 

non-significant effects [15,18]. The pandemic-related contact restrictions might also help to 

explain why the isolated patients did not feel lonelier than non-isolated patients since neither 

group was allowed to receive many visitors. Overall, the hospital experience of isolated and non-

isolated patients during the pandemic was more similar than in the pre-pandemic times, in which 

all the previous studies were conducted. Consequently, this study should be replicated after all 

COVID-19-related restrictions have been lifted to examine whether they indeed masked 
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otherwise existing differences in anxiety, depression, and loneliness among isolated and non-

isolated patients. 

In line with previous research [9,21,22], we found that isolated patients were more 

dissatisfied than non-isolated control patients. The difference was not strikingly high (Miso = 6.20 

vs. Mcon = 4.85) but statistically significant. Again, it would be interesting to see if the results 

would have been more extreme without pandemic-related contact restrictions and precaution 

measures imposed on all hospital patients. As expected from the literature [20,24–28], patients 

who were feeling ill-informed about their MDRO status were more dissatisfied with their hospital 

experience. Looking more closely at what information patients are missing, we saw that 26% felt 

insufficiently informed (= not good or not at all) about why they were placed in contact isolation. 

Moreover, a large proportion of patients reported being inadequately informed about what they 

needed to be aware of during their current hospital stay (29%), future hospital stays (49%), visits 

to a doctor’s office (61%), and everyday life (54%). The perceived level of information about the 

MDRO status was by far the most important predictor of dissatisfaction. The only other 

significant positive predictor of dissatisfaction among our patients under contact isolation was 

depression (i.e., patients with higher levels of depression were generally more dissatisfied). This 

association between depression and patient satisfaction/dissatisfaction is well-established in the 

literature [see 39 for a systematic review]. 

Limitations 

The present study has several limitations: a) the cross-sectional design does not allow a 

causal interpretation of the results; b) it was conducted at a single centre; c) the sample size for 

the logistic regression was restricted by the number of suitable matches found between cases and 
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controls; d) we did not control for pre-existing mental-health disorders; e) the fact that the data 

were collected during the COVID-19 pandemic might have biased the results. 

Conclusion 

This is the first German study investigating the adverse effects of contact isolation for 

patients with MDROs. The results highlight the importance of timely and tailored communication 

with patients about their condition. Considering that a lack of information was the strongest 

predictor of dissatisfaction among the isolated patients, better communication strategies need to 

be implemented. Future research should test whether optimised communication with isolated 

patients will improve their overall hospital experience and well-being. 
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