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S U M M A R Y

Background: The spread of multi-drug-resistant organisms (MDROs) is a critical health
issue. Isolation measures imposed to prevent transmission may result in adverse psycho-
logical effects among affected patients. This emphasizes the need for better communi-
cation and information to improve their hospital experience and mental well-being as well
as to prevent inadequate treatment.
Aim: The present study examined whether tailored counselling sessions during contact
isolation could enhance patients’ understanding of their situation concerning the sig-
nificance of their MDRO status and enhance their well-being.
Methods: A pre-post-intervention study was conducted in a German tertiary-care hospital
in which N ¼ 64 patients who were isolated due to MDROs received tailored counselling.
The counselling included information about MDROs, the reason for hospital isolation
measures, and appropriate behaviour during and after hospitalization. Participants com-
pleted questionnaires before and after the counselling sessions to assess its impact on
their informedness, patient (dis)satisfaction and well-being measures.
Findings: Prior to the counselling session, patient dissatisfaction was associated with
anxiety and inadequate informedness about MDROs. After the counselling, patients
reported a significantly improved comprehension of their MDROs-related situation and a
notable decrease in dissatisfaction with their hospital situation, primarily attributed to
the acquired information.
Conclusions: This is the first German study to show how improved information about
MDROs impacts patient satisfaction in hospitals. The findings stress the crucial need for
improving healthcare workers’ interaction and communication with patients affected by
MDROs.
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Introduction

The spread of multi-drug-resistant organisms (MDROs)
increases the risk of severe and potentially life-threatening
infections with limited therapeutic options for adequate
treatment and is a global health problem [1,2]. Great efforts
have been made to find new antibiotics and develop new
therapies against MDROs [3]. However, there are relatively
few studies that directly address the experience of people
colonized and/or infected with these pathogens. Individuals
screened positively for MDROs in healthcare facilities are
often placed under contact isolation. Contact isolation
measures usually include being accommodated in a single
room or cohorts and being treated by staff wearing personal
protective equipment [4e6]. These measures can have
negative effects on patients’ health and well-being, includ-
ing but not limited to higher scores for depression and
anxiety [7e10]. Nevertheless, contact isolation will
undoubtedly remain an essential component of infection
prevention and control strategies to reduce nosocomial
transmission of MDROs. Therefore, it is necessary to identify
solutions to improve the patients’ experience in contact
isolation. Several studies have shown that patients feel ill-
informed about their MDRO status and the associated
infection prevention and control measures [8,11e16]. One of
these studies also reported that feeling inadequately
informed was the strongest predictor of dissatisfaction
among isolated patients [17]. Consequently, scholars have
argued that better communication and information could be
crucial in reducing the adverse psychological effects of
contact isolation [8,12,15,17]. Therefore, the present study
aimed to investigate whether improved communication with
isolated patients through tailored, face-to-face counselling
sessions can positively affect patients’ (i) knowledge
regarding their MDRO status and management, (ii) sat-
isfaction with their hospital experience, and (iii) well-being
during their hospitalization.
Methods

Study design

We conducted a pre-registered, pre-post-intervention study
among hospitalized patients under contact isolation due to
their positive MDRO status in a tertiary-care teaching hospital
in Germany. Data were collected from June to December 2022.
Lists of eligible patients at the study site were generated
several times weekly. We approached all listed patients, who,
according to patient records, should have been cognitively and
medically able to participate. The patients were asked
whether they were interested in a counselling session con-
cerning their MDRO status and whether they would complete a
questionnaire before and after the session, with assistance if
required. Individuals who gave informed consent went through
the first part of the questionnaire (¼ T1), followed by receiving
tailored information regarding their MDRO situation (¼ inter-
vention). The second part of the questionnaire (¼ T2) was
completed at least two days (minimum: two days; maximum:
19 days) after the intervention. The study design was approved
by the Research Ethics Committee at the University Hospital
Regensburg (# 21-2428-101).

Inclusion and exclusion criteria

To be included in the study, patients had to be under contact
isolation due to a positive MDRO status with one or more of the
following bacteria: meticillin-resistant Staphylococcus aureus
(MRSA), vancomycin-resistant enterococci (VRE), and multi-
drug-resistant Gram-negative (MRGN) bacteria. The latter
includes bacteria classified according to German criteria into
3MRGN and 4MRGN, which generally refers to MRGN rods with
resistance to three or four of the following antibiotic groups:
acyl ureidopenicillins, 3rd/4th generation cephalosporins, car-
bapenems, and fluoroquinolones [5]. We chose to focus on
MRGN, MRSA, and VRE because they are a focus of infection
control efforts in German hospitals due to their prevalence and
challenges in treating infections [18]. Affected patients from all
wards except intensive care units, palliative, and radio-
therapeutic wards could participate if they were at least 14
years old (from 14 to 17 years, with parental consent). Patients
with a documented severe cognitive impairment, severe func-
tional impairment (Barthel score�50), or acute infectionwith a
non-MDRO (e.g., SARS-CoV-2) were excluded from the study.
Patients who could not understand the questionnaire or the
content of the counselling, either because of undocumented
cognitive impairment, reduced general condition, or insuffi-
cient German language skills, were also excluded.

Intervention

The intervention consisted of a tailored counselling session
in which patients were offered information about MDROs, the
rationale behind contact isolation measures at the hospital,
and how they should behave during their current hospital stay,
in future healthcare settings, and in everyday life. The con-
versation was aided by a checklist developed with experienced
infection prevention and control team members to provide
consistent and comprehensive information to our patients (see
Supplementary data). At the beginning of the consultation,
patients were asked whether they were aware of the detection
of an MDRO and, if affirmed, whether they knew the location of
the positively tested site. The counselling sessions lasted
between 10 and 30 min.

Measures

Anxiety and depression (at T1 and T2)
Anxiety and depression were measured with the well-

validated 14-item German version of the Hospital Anxiety and
Depression Scale (HADS) [19]. For both subscales, we computed
a score ranging from 0 to 21, whereby a score of 8 or more can
be an indication of anxiety disorders or depression [20]. The
depression scale showed good internal consistency at T1
(Cronbach’s a ¼ 0.81) and T2 (a ¼ 0.83). For anxiety, internal
consistency was also good at T1 (a ¼ 0.78) and T2 (a ¼ 0.80).

Loneliness (at T1 and T2)
To measure loneliness, we used a single item adopted from

Gaube et al. [17]. Patients could indicate how lonely they



Table I

Patient demographics and characteristics

(N ¼ 64)

Sex
Female 28 (43.8%)
Male 36 (56.3%)

Age (years)
Mean (SD) 60.3 (12.2)
Median (min, max) 62.0 (30.0, 87.0)

Type of MDRO
3MRGN 7 (10.9%)
4MRGN 1 (1.6%)
MRSA 10 (15.6%)
VRE 40 (62.5%)
Multiple MDROs 6 (9.4%)

Length of stay at
T1 (days)
Mean (SD) 12.6 (15.3)
Median (min, max) 8.0 (1.0, 82.0)

Charlson Comorbidity
Index
Mean (SD) 5.1 (2.5)
Median (min, max) 5 (0, 11)

Method of survey
administration
Without assistance 39 (60.9%) at T1, 21 (32.8%) at T2
With assistance 25 (39.1%) at T1, 43 (67.2%) at T2a

MDRO, multi-drug-resistant organism; MRGN, multidrug-resistant
Gram-negative; MRSA, meticillin-resistant Staphylococcus aureus; SD,
standard deviation; VRE, vancomycin-resistant enterococci.
a Thereof 14 by phone after discharge.

V. Gillitzer et al. / Journal of Hospital Infection 154 (2024) 53e59 55
currently felt, ranging from 0 (¼ not at all) to 20 (¼ extremely
lonely), which was converted into a percentage score from 0 to
100%.

Patient dissatisfaction (at T1 and T2)
Patient dissatisfaction was rated on the German version of

the well-validated 15-item Picker Patient Experience Ques-
tionnaire (PPE-15) [21]. For every item, a dichotomous
response with 1 (¼ problem present) and 0 (¼ problem absent)
was coded. From the sum of all answers, an overall ‘problem
score’ ranging from 0 to 15 was calculated. The scale showed
good internal consistency at T1 (a ¼ 0.82) and T2 (a ¼ 0.75).

Informedness (at T1 and T2)
The questionnaires contained five questions adopted from

Gaube et al. [17] on how well the patients felt informed about
their MDRO status, rated on a five-point Likert scale. We cal-
culated a mean information score ranging from 1 (¼ not at all
informed) to 5 (¼ excellently informed). The scale showed
excellent internal consistency at both time points (a ¼ 0.87 at
T1 and a ¼ 0.90 at T2).

Evaluation of the intervention (only at T2)
The intervention was evaluated using two self-developed

questions (‘How satisfied were you with the personal MDRO
consultation?’ and ‘How helpful was the personal MDRO con-
sultation for you?’) on a five-point Likert scale. We calculated a
mean evaluation score ranging from 1 (¼ extremely satisfied)
to 5 (¼ not satisfied at all). The scale showed acceptable
internal consistency (a ¼ 0.63).

Additional information
Moreover, we recorded how long patients had known about

their MDRO status, whether they researched their MDRO and, if
affirmed, how they assessed that information, as well as their
occupational status and highest level of education. From the
patient record, we retrieved age, sex, ward, length of stay,
date of MDRO detection, comorbidities, and Barthel score. The
Barthel index is a standard measure of a patient’s ability to
perform activities of daily living [22]. To quantify physical
condition, we calculated the Charlson Comorbidity Index [23]
for every approached patient.
Data and material availability

To maximize the reproducibility of our research, we uploa-
ded the following documents to an online repository (https://
osf.io/ba78v/?view_
only¼90fca92f1a224ca08d23d55f6d4df0a0): pre-registration,
anonymized data file, analysis script, translated ques-
tionnaire, and translated checklist.
Results

All statistical analyses were conducted in R version 4.3.2. A
total of 3.1% of the data were missing and imputed using the
MICE package [24]. Initially, 69 patients agreed to participate
in the study, but five patients had to be excluded from the
analysis due to a missing second questionnaire. Two of them
could not remember the first survey, two declined to complete
a second survey, and one patient could not be contacted after
discharge. This left us with a final sample of N ¼ 64. Table I
provides an overview of their demographics and patient
characteristics.

First, we examined whether patient dissatisfaction was
positively correlated with higher levels of depression and lower
levels of informedness about MDRO prior to receiving the
intervention (at T1), as demonstrated in a prior study [17].
Therefore, we conducted a linear regression with patient dis-
satisfaction as the dependent variable and depression and
informedness as predictors while controlling for anxiety and
loneliness. As shown in Table II, feeling better informed about
the MDRO status was significantly and inversely linked to
patient dissatisfaction. We did not find a statistically significant
association between patients’ self-reported levels of depres-
sion or loneliness and their dissatisfaction. However, self-
reported anxiety emerged as a significant positive predictor
of patient dissatisfaction.

Next, we investigated whether the counselling had a pos-
itive impact on patients’ informedness regarding their MDRO
status and reduced their dissatisfaction with the hospital
experience. To accomplish this, patients’ levels of informed-
ness about MDRO status and dissatisfaction before and after
the intervention (T1 vs T2) were compared using paired t-tests.
As illustrated in Figure 1, patients reported feeling significantly
better informed after the intervention (t ¼ -7.67, df ¼ 63,
P<0.001, 95% confidence interval (CI) (-1.38 to -0.81)) and less
dissatisfied with their hospital experience (t ¼ 3.56, df ¼ 63,
P¼0.001, 95% CI (0.53e1.90)).

https://osf.io/ba78v/?view_only=90fca92f1a224ca08d23d55f6d4df0a0
https://osf.io/ba78v/?view_only=90fca92f1a224ca08d23d55f6d4df0a0
https://osf.io/ba78v/?view_only=90fca92f1a224ca08d23d55f6d4df0a0
https://osf.io/ba78v/?view_only=90fca92f1a224ca08d23d55f6d4df0a0


Table II

Linear regression model with patient dissatisfaction (at T1) as the criterion

Predictor Estimates SE 95% CI Statistic P

Intercept 5.62 0.39 4.85 to 6.40 14.51 <0.001 ***
Informedness -0.97 0.38 -1.73 to -0.22 -2.59 0.012 *
Depression -0.09 0.12 -0.33 to 0.15 -0.75 0.458
Anxiety 0.54 0.15 0.24 to 0.84 3.61 0.001 ***
Loneliness -0.00 0.02 -0.03 to 0.03 -0.32 0.749

N ¼ 64. CI, confidence interval; SE, standard error. R2/R2 adjusted ¼ 0.341/0.297. *** P�0.001, ** P�0.01, * P�0.05.
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Moreover, to test whether the improvement in informedness
about their MDRO status indeed caused the reduction in
patients’ dissatisfaction, we conducted a mediation analysis
using the mediation package [25]. In this analysis, we consid-
ered the time point of the intervention (T1 vs T2) as the
independent variable, dissatisfaction as the dependent varia-
ble, and informedness as the mediator. The results indicate
that improvements in informedness about the MDRO status
fully mediate the impact of the counselling sessions on patient
dissatisfaction (see Figure 2). Approximately 73% of the total
effect of the intervention on patient dissatisfaction was
mediated through the change in informedness.

Finally, we explored whether patients’ perceptions of the
intervention influenced its effectiveness. Specifically, we
examined whether patients who assessed the intervention
more positively (in contrast with those who evaluated it less
positively) experienced an improvement in their informedness
after the intervention. A linear regression to predict the dif-
ference between informedness before and after the inter-
vention (informedness T2 e informedness T1) based on the
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Figure 1. Results of the t-tests showing the mean differences in (a) i
and (b) dissatisfaction with the hospital experience before and after
patient’s evaluation of the counselling session was calculated.
As demonstrated in Table III, the association between the
evaluation of the intervention and the change in informedness
before and after the intervention was not found to be stat-
istically significant. Therefore, no further analysis was
conducted.
Discussion

This is the first study in Germany to assess the impact of
improved communication with isolated patients on their
understanding of their situation, satisfaction, and well-being.
First, we found a significant association between patient dis-
satisfaction before the counselling and a perceived lack of
information about their MDRO. Contrary to our expectation, we
did not find that patients’ levels of depression were sig-
nificantly linked to dissatisfaction; instead, their levels of
anxiety played substantial roles. Crucially, after the counsel-
ling intervention, patients reported substantially higher levels
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nformedness regarding their multi-drug-resistant organisms status
the intervention. *** P�0.001, ** P�0.01, * P�0.05.
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Figure 2. (a) Proposed mediation model and (b) results of the mediation analysis. The Average Causal Mediation Effect (ACME) was
estimated at -0.90 (95% confidence interval (CI) (-1.53 to -0.35), P<0.001). The Average Direct Effect (ADE) was not statistically sig-
nificant (estimate ¼ -0.32, 95% CI (-1.11 to 0.51), P¼0.460). The Total Effect, representing the overall effect of the independent variable
on the dependent variable, was estimated at ¼ -1.21 (95% CI (-1.888 to -0.53), P<0.001).

Table III

Linear regression model with informedness about multi-drug-resistant organism status as the criterion

Predictor Estimates SE 95% CI Statistic P

Intercept 1.09 0.14 0.81 to 1.38 7.76 <0.001 ***
Evaluation -0.41 0.26 -0.93 to 0.12 -1.55 0.127

N ¼ 64. CI, confidence interval; SE, standard error. R2/R2 adjusted ¼ 0.037/0.022. *** P�0.001, **P� 0.01, *P� 0.05.
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of informedness regarding their MDRO status and management,
coupled with significantly lower dissatisfaction with their hos-
pital stay. We could demonstrate that the predominant factor
contributing to the positive impact of counselling on reducing
patient dissatisfaction was the improvement in feeling
informed. Finally, we did not find a significant association
between the evaluation of the counselling session and the
change in perceived informedness.

Our finding that patient dissatisfaction is linked to their
perception of being inadequately informed about their MDRO
status closely aligns with a substantial amount of research
[12e14,16,17,26e28]. This growing body of evidence highlights
that having a limited understanding of what the positive MDRO
status means for patients currently and in the future has a
negative effect on the overall hospital experience and sat-
isfaction. This poses a concern because patient satisfaction has
been identified as a significant predictor for compliance with
medical advice in different contexts [26,29e32]. Research has
shown that informed and satisfied patients are more likely to
adhere to their medication regimen [33], to participate in
preventive screenings [34] and to attend follow-up appoint-
ments [32]. In the context of patients with MDROs, it is
therefore conceivable that higher satisfaction could also lead
to better compliance with hygiene measures. According to our
results, reducing patient dissatisfaction depends primarily on
improving patients’ perception of being well-informed. The
burden experienced by patients with MDROs is not solely due to
their health condition but is often directly linked to the
isolation they experience, as it can exacerbate feelings of
uncertainty and a loss of control, contributing to psychological
strain [8,35]. In this regard, patient counselling might play a
crucial role in empowering patients by providing them with a
sense of control and participation in their care. This, in turn,
can reduce the psychological burden of isolation and sig-
nificantly increase overall satisfaction. Another potential fac-
tor contributing to the effectiveness of our counselling sessions
may be their in-person format rather than simply providing
written information. This allowed patients to not only absorb
information but also to share their personal experiences and
ask questions directly [36]. Finally, improved communication
might create a collaborative, trustworthy bond between
patients and healthcare providers [31].

The association between heightened anxiety levels and
patient dissatisfaction, while consistent with previous inves-
tigations [37], contrasts with findings from a similar study with
a comparable population and setting that did not establish this
relationship as significant [17]. Notably, in the earlier study,
depression was linked to dissatisfaction, a connection not
replicated in our current study. The exact reasons for the dif-
ferent results remain unclear, but one plausible explanation
could be the variation in anxiety levels between the two
studies. The mean anxiety was much lower in the current study
(MT1 ¼ 5.02) compared with the previous (M ¼ 6.27), while the
mean depression (MT1¼ 6.17) was not dissimilar to the previous
study (M¼ 6.40). The earlier study suggested that the negative
impact on patient well-being observed in their research might
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be attributed to the COVID-19 pandemic during which the data
was collected [17]. It is plausible that the pandemic-related
adverse effect on well-being was no longer present in the
current patient population.

Finally, we were unable to confirm that a positive evaluation
of the intervention would increase its effectiveness, which
would have been expected based on previous research [38].
There are two possible explanations for this. First, the lack of a
significant association between the intervention evaluation
and the change in informedness may be due to a substantial
ceiling effect in the evaluations. Patients predominantly
assessed the intervention as good or very good, resulting in
limited variability in the data. Second, the effectiveness of the
intervention might not depend on whether patients perceive it
as positive or not.

Our study had several limitations. First, the sample size was
smaller than planned, primarily due to the challenge of
recruiting patients who were both sufficiently healthy to par-
ticipate and had a long enough hospital stay. Second, the study
was conducted in a single centre, limiting the results’ gen-
eralizability. Third, some T2 surveys were conducted over the
telephone for patients who had already been discharged from
the hospital. This approach may have introduced a confounding
effect on their well-being measures at T2. Finally, the study
lacked a control group as a basis for comparison, which would
have made it possible to isolate the effects of the intervention.

Future research should explore whether patient counselling
can encourage compliance with contact isolation measures and
other protective behaviours to prevent the spread of MDROs in
healthcare facilities. Moreover, it should be investigated
whether the intervention improves patient satisfaction in other
settings requiring contact precautions beyond MDROs.
Patients’ cultural background and language skills might influ-
ence the type of questions asked, so future studies should
account for these factors to ensure effective communication
and understanding across diverse patient populations. For
healthcare facilities planning to implement a similar inter-
vention, we recommend considering age-appropriate language
for children and adolescents and providing translator support
when needed. Finally, we acknowledge the challenges in
scaling this intervention due to resource constraints. Hospitals
might utilize well-trained medical students, while future
studies could explore using digital health technologies, such as
carefully trained chatbots, as cost-effective alternatives.

This is the first study to assess the effect of tailored in-person
counselling sessions on isolated patients’ understanding of their
situation, satisfaction, andwell-being in aGermanhospital. The
counselling led to a significant increase in patients’ perceived
informedness, resulting in a notable decrease in dissatisfaction.
This shows that it is vital to develop an effective communication
strategy for patients with MDROs, which can help to reduce the
negative effects of contact isolation. Healthcare professionals
can ensure that patients are well informed about their treat-
ment and feel engaged and empowered, leading to a more
favourable healthcare experience.
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