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ABSTRACT
Introduction Postoperative delirium (POD) is seen in 
approximately 15% of elderly patients and is related to 
poorer outcomes. In 2017, the Federal Joint Committee 
(Gemeinsamer Bundesausschuss) introduced a ‘quality 
contract’ (QC) as a new instrument to improve healthcare 
in Germany. One of the four areas for improvement of 
in- patient care is the ‘Prevention of POD in the care of 
elderly patients’ (QC- POD), as a means to reduce the risk 
of developing POD and its complications.
The Institute for Quality Assurance and Transparency 
in Health Care identified gaps in the in- patient care of 
elderly patients related to the prevention, screening and 
treatment of POD, as required by consensus- based and 
evidence- based delirium guidelines. This paper introduces 
the QC- POD protocol, which aims to implement these 
guidelines into the clinical routine. There is an urgent need 
for well- structured, standardised and interdisciplinary 
pathways that enable the reliable screening and treatment 
of POD. Along with effective preventive measures, these 
concepts have a considerable potential to improve the care 
of elderly patients.
Methods and analysis The QC- POD study is a non- 
randomised, pre–post, monocentric, prospective trial with an 
interventional concept following a baseline control period. 
The QC- POD trial was initiated on 1 April 2020 between 
Charité-Universitätsmedizin Berlin and the German health 
insurance company BARMER and will end on 30 June 2023. 
Inclusion criteria: patients 70 years of age or older that are 
scheduled for a surgical procedure requiring anaesthesia 
and insurance with the QC partner (BARMER). Exclusion 
criteria included patients with a language barrier, moribund 
patients and those unwilling or unable to provide informed 
consent. The QC- POD protocol provides perioperative 
intervention at least two times per day, with delirium 
screening and non- pharmacological preventive measures.

Ethics and dissemination This protocol was approved by 
the ethics committee of the Charité-Universitätsmedizin, 
Berlin, Germany (EA1/054/20). The results will be 
published in a peer- reviewed scientific journal and 
presented at national and international conferences.
Trial registration number NCT04355195.

INTRODUCTION
The term delirium describes acute mental 
disorders with an organic cause, and is asso-
ciated with an attention deficit disorder. The 
symptoms fluctuate and may be accompa-
nied by other cognitive impairments (mental 
disorder and/or consciousness disorder).1 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The quality contract (QC)- postoperative delirium 
(POD) study is a monocentric clinical trial, being 
conducted in a standard clinical setting.

 ⇒ The QC- POD protocol is inexpensive, with a bal-
anced and interdisciplinary division of tasks through 
holistic, perioperative intervention protocols.

 ⇒ The effectiveness of the QC- POD protocol will de-
pend on the adherence of clinicians and relatives 
to the intervention protocol, after being briefed on 
preventive strategies.

 ⇒ Delirium is a fluctuating disorder, and detection may 
occasionally be missed despite rigorous and validat-
ed assessment methods.

 ⇒ Pre–post design generates bias according to inter-
nal validity, such as seasonal influences, and does 
not allow blinding of study personnel, patients or 
relatives.
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The incidence of acute postoperative delirium (POD) 
for different surgical patient groups ranges between 5% 
and 72%.2–7 Patients at high risk of developing POD have 
predisposing und precipitating risk factors,8 whereas 
with an increasing amount of predisposing risk factors, 
the organic brain systems of patients become increas-
ingly unstable. This instability renders patients more 
susceptible to the development of POD, even if faced 
with minor precipitating factors. Elderly patients are 
an extremely vulnerable group, seen by higher rates of 
POD, as well as an increased risk of subsequently devel-
oping persistent postoperative neurocognitive disorders 
(NCDs), often associated with loss of functionally and 
care dependency.9 10 Failure to diagnose POD or treat-
ment delays can directly increase the rates of complica-
tions and mortality.11 Additionally, POD is associated 
with a high level of distress for the affected patients and 
their relatives, an additional workload for the medical 
staff and significantly higher costs.12 13 Unfortunately, the 
significantly higher medical workload related to delir-
ious patients is not adequately represented within the 
German system of Diagnosis- Related Groups, and the 
higher costs associated with their care are not covered in 
the current system. Delirious patients are often admitted 
to ICUs, where the standard workload scores in intensive 
care units (ICUs) (Therapeutic Intervention Scoring 
System (TISS)- 10, TISS- 28, Nine Equivalents of Nursing 
Manpower) also fail to reflect the increased daily effort 
of medical staff.14 Furthermore, delirium often remains 
undetected in the absence of structured screening strat-
egies, so that patients and relatives receive no guidance 
on long- term consequences, such as postoperative NCDs. 
With an increasing life expectancy and medical prog-
ress, complex surgical procedures in older patients are 
increasingly common, and this trend is clearly reflected 
in patient care: in 2017, from 60.0 million operations 
and medical procedures performed as full in- patient 
cases in Germany, 31.4 million (52.3%) were performed 
on patients age 65 or older. In 2018, these numbers rose 
further to 32.2 million (52.5%).15 In summary, there is a 
lack of consistent and reliable screening strategies for POD 
that employ validated screening tools in in- patient care, 
especially in the normal wards. As a consequence, POD 
is regularly not recognized, or is associated with signifi-
cant diagnosis and treatment delays. Furthermore, there 
is a lack of well- structured, protocol- based interventional 
measures to prevent POD, as well as follow- up concepts 
and continued outpatient care for affected patients. The 
current situation is unsatisfactory for all involved, and will 
get progressively worse as our society ages.

Impulse of ‘quality contract: prevention of pod in the care of 
elderly patients’ (POD): justification
Non- pharmacological preventive measures for delirium 
are highly effective and have the highest degree of 
recommendations in the guidelines.16 17 Due to their 
preventive nature, these measures can only be effec-
tive if they are applied continuously and as complete 

as possible.18–22 However, in current practice, there is a 
lack of preventive measures and screening for delirium 
during in- patient care (online supplemental figure S1).23 
Even if performed, there is no structured and trans-
parent mapping tool for documentation, so that missing 
preventive measures maybe not noticed in a busy work-
flow environment. This represents a dangerous gap in 
the treatment concept for patients who are at high risk 
of developing POD.24 25 When applied thoroughly, the 
antidelirium bundle measures can improve the short- 
term and long- term outcome of elderly patients. An opti-
mised treatment pathway for POD is shown in figure 1. 
In this flow chart, preventive measures are taken into 
account from the very first contact until discharge from 
the hospital.

Objectives
POD has an organic cause, and quality contract (QC)- POD 
intervention aims to systematically assess and compensate 
for deficits that could trigger the development of POD. 
Screening documentation in the patient data manage-
ment system (PDMS) with validated delirium, anxiety and 
pain scores at least twice a day objectively and systemat-
ically maps the patient’s course up to the third, respec-
tively, fifth postoperative day. The QC- POD intervention 
includes all non- pharmacological preventive measures 
against POD, and employs validated screening instru-
ments to ensure early diagnosis. At the first notice of 
POD, medical staff can systematically seek triggers among 
a list of possible differential diagnoses and provide early 
and targeted treatment. Therefore, the current protocol 
will actively employ measures to prevent the development 
of POD and limit its complications, shorten hospital 
stays and reduce treatment costs. The hypothesis is that 
a higher implementation rate of delirium screening 
(primary outcome) can be achieved within the period of 
the QC- POD study (three study years).

Study design
The proposed QC- POD study is designed as an open, 
non- randomised, monocentric, pre–post, prospective 
clinical trial with an intervention period of 33 months 
(intervention group), following a baseline period of 6 
months (control group).

METHODS: PARTICIPANTS, INTERVENTIONS AND OUTCOMES
Study setting
The QC- POD study is performed in academic hospitals 
of Charité-Universitätsmedizin Berlin, Germany: Campus 
Virchow- Klinikum, Charité Campus Mitte, and Campus 
Benjamin Franklin.

Eligibility criteria
Enrolment requires written informed consent for data 
processing from patients or their legal representatives. 
In case of emergency surgery, written consent may 
be obtained at the earliest 24 hours after the surgical 
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procedure.All required preventive measures of QC- POD 
protocol (online supplemental table S1–S4) are assessed 
immediately after hospital admission. The target popula-
tion are patients of at least 70 years of age and insurance 
with the QC partner (BARMER), requiring surgery in 
general, local or combined anaesthesia. All types of oper-
ations and urgency levels (elective and emergency proce-
dures) may be included. Exclusion criteria are moribund 
patients and patients with a significant language barrier 
(table 1). Currently, only patients who are insured by the 
QC partner BARMER may be included, although addi-
tional health insurers may participate in the QC- POD 
over the course of the contract period. This possibility 
has the potential to increase the number of participants 
significantly. A professional team of trained employees 
(Delirium- Expert- Support- Team (DES- Team)) will carry 
out the intervention. Within the intervention period 
(33 months), the DES team supports ward staff on the 

normal wards and offers needs- based training. At the end 
of the intervention period, the ward staff (nurses and 
physicians) perform the intervention in the intervention 
group according to the QC- POD protocol.

Study population and participant timeline
The study population is divided in a control group and 
an intervention group. Control group patients have been 
included between 1 April 2020 and 30 September 2020, 
and the routine data of at least n=500 participants will 
be collected. Intervention group patients will be included 
between 1 October 2020 and 30 June 2023, and they 
will receive the entire interventional bundle, including 
protocol- based preventive measures for POD (figure 2). 
For detailed information on each prevention measure 
based on the QC- POD protocol, please refer to online 
supplemental table S1–S4.

Intervention
Genesis of the QC-POD protocol
The guiding principle for the development of the QC- POD 
protocol are the existing evidence- based guidelines.16 17 26 
All steps of this multistage process are explained below.

Step 1 (selection of suitable intervention parameters): 
the content of the European Society of Anesthesiology 
guideline for POD16 and the S3 guideline for analgesia, 
sedation and delirium management17 were reviewed. All 
evidence- based and consensus- based recommendations 
for the prevention of postoperative and ICU delirium 
mentioned in the guidelines were selected and processed 
in their individual aspects. In addition, the recommenda-
tions of the modified Hospital Elderly Life Programme 

Figure 1 Optimised treatment pathway for postoperative delirium (POD), modified figure of the Institute for Quality Assurance 
and Transparency in Health Care (IQTIG). Optimisation of the inpatient treatment pathway includes training and continuous 
education of medical staff (nurses, physicians, therapists) on the topic of delirium, its preventive measures and therapy, 
screening for risk factors for postoperative delirium on hospital admission, screening on admission and immediate treatment 
of the cause of delirium in case of a positive delirium screening. Delirium prevention measures are listed as an integral part of 
treatment and form the core of the optimised treatment pathway. At discharge, for patients who have been affected by delirium, 
the duration and treatment of delirium is documented in the discharge document. The boxes outlined in red and blue represent 
new structures for preventing POD in current inpatient care practices and compensate for the deficits mentioned in online 
supplemental figure S1.

Table 1 Inclusion and exclusion criteria of QC- POD

Inclusion criteria Exclusion criteria

 ► Male and female patients, ≥70 
years requiring surgery or invasive 
intervention

 ► Patients who are insured through 
the contractual health insurance 
company (BARMER)

 ► Written informed consent by the 
patient or legal representative

 ► Moribund 
patients (palliative 
situation)

 ► Insufficient 
language skills.

POD, postoperative delirium; QC, quality contract.
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(mHELP),27 28 a delirium prevention and treatment 
protocol for geriatric in- patient care of elderly patients 
were integrated.

Step 2 (preparation of the checklist): all selected 
preventive measures were placed into a structured 
chronological order that reflects the course of in- patient 
treatment during the hospital stay. Each individual area in 
in- patient care was considered with its specific modalities 
and mapped in a checklist format. The selected preven-
tive measures for the individual areas (preoperative, 
perioperative and postoperative) were embedded in an 
interdisciplinary and interunit treatment concept for the 
care of hospitalised elderly patients. In terms of an opti-
mised treatment pathway, the Institute for Quality Assur-
ance and Transparency in Health Care (here referred to 
as IQTIG) recommends ensuring preventive measures 
throughout in- patient care. The optimised treatment 
pathway is completely implemented into the QC- POD 
protocol in all in- patient areas (preoperative, periopera-
tive, postoperative) (figure 1).

Step 3 (planning the process steps): the checklist 
obtained from the completion of steps 1 and 2 was the 
basis for planning all further process steps. Additional 
personnel expenditure resulting from the implementa-
tion of all QC- POD protocol- based preventive strategies 
was calculated based on the internal clinical evaluations 
of previous clinical studies. The details for the implemen-
tation and documentation of each individual preventive 
measure were defined in terms of minutes per patient 
or minutes per case. In addition, the implementation of 
preventive measures and the documentation effort was 
distributed according to the workload of the different 
professional groups or relatives (nurse/doctor/therapist/

relatives). Patient representatives were involved in the 
planning and implementation of the QC- POD protocol, 
providing valuable opinions and suggestions for educa-
tional concept for patients and relatives.

Step 4 (consensus- building): in a multistage process 
within the hospital, all preventive measures summarised 
in the checklist were agreed on. The approved form of 
the checklist was transferred to a data dictionary.

 ► Preoperative area (anaesthesia out- patient clinic).
 ► Perioperative area (operating room).
 ► Postoperative area (ICU/intermediate care 

(IMC)/postanesthesia care unit (PACU)/recovery 
room/normal ward).

 ► Out- patient care area (anaesthesia out- patient clinic).
The entire QC- POD study protocol for interventional 

with preventive measures were implemented in the PDMS 
as a COPRA6- form. The preventive measures were added 
to the existing documentation templates in COPRA6- 
form, whereas a completely new documentation template 
was created for the postoperative documentation of 
the preventive measures. These innovations tools were 
made available to the medical staff in practical training 
courses, video tutorials and theoretical work instructions 
for self- study and blended learning concepts (e- learning, 
simulator- training and on the job training). Each area was 
included in a workflow and uniformly defined from the 
initial contact with patients until discharge. The docu-
mentation of the items was summarised in a work instruc-
tion for the medical staff.

Subject/rationale of this method protocol
As part of its role as the highest decision- making body 
within the German statutory healthcare system, the 

Figure 2 Timeline of quality contract (QC): first patient in 1 April 2020, last patient in: 30 June 2023. DES- Team, Delirium- 
Expert- Support- Team (professional team of trained nurses and physicians, 24/7 service).
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Federal Joint Committee (Gemeinsamer Bundesauss-
chuss, G- BA) introduced the QC in May 2017, as a new 
instrument to improve healthcare in Germany. The G- BA 
defined four in- patient service areas (Leistungsbereiche) 
for which the new instrument of QC should be evaluated, 
and one of these areas was the ‘Prevention of POD in the 
care of elderly patients’. Evaluation of the QC has been 
assigned to the IQTIG, a scientifically independent insti-
tution responsible for evaluating quality of care in the 
German statutory healthcare system. IQTIG is the central 
institute for legally anchored quality assurance in the 
healthcare system in Germany, and it has created many 
indicators to address issues (P0–P6) with the current 
healthcare practice (online supplemental figure S1). All 
indicators add to the entire optimised overall treatment 
pathway (figure 1). Related to POD, these indicators 
reflect the evidence- based and consensus- based recom-
mendations for preventive measures from the national, 
international and European guidelines for POD.16 17 26 
The main approach to resolve issues related to POD would 
be the systematic closure of gaps in current practice by 
implementing a transparent interdisciplinary and holistic 
concept for non- pharmacological prevention of POD. 
The implementation of evidence- based and consensus- 
based medical measures are prerequisites to avoid POD 
in the care of elderly patients, as specified in the service 
area (Leistungsbereich) of QC- POD.

Intervention per QC-POD protocol in general
The intervention in QC- POD is a holistic approach 
consisting of well- defined, non- pharmacological preven-
tive measures to avoid POD, early detection and early 
initiation of therapy for POD (figure 1 and online supple-
mental table S1, S3 and S4). All preventive measures are 
subject to the current evidence- based recommendations 
of national and European guidelines on POD.16 17 For 
each area that patients stay during their hospitalisation, 
specific preventive measures are summarised as an inter-
vention and are implemented by trained professional staff 
at the bedside. Interdisciplinary exchange, integration of 
relatives into the treatment concept, training of relatives 
and staff, and documentation of preventive measures are 
important elements and clearly defined in the QC- POD 
protocol. If patients are affected by POD, there are well- 
structured algorithms for confirming the diagnosis and 
treating the cause(s). To explain the algorithm in detail 
is beyond the scope of this protocol. Therefore, the algo-
rithm will be published in a further paper.

Patient and public involvement
In addition, the content for the QC- POD protocol was 
evaluated through patient and family interviews. The 
needs of patients and relatives were given priority in 
the protocol. These include the desire for rapid provi-
sion with aids (glasses, dentures, hearing aids) to 
compensate for sensory deficits or the desire of rela-
tives to be in contact with the patient even in times of 
severe pandemic. In addition to the patient and public 

participation, an information flyer on the prevention of 
POD with important information for patients and rela-
tives was prepared with patient representatives (QC- POD 
Flyer). The information flyer was additionally dubbed 
as an audio file to make the contents of the flyer acces-
sible to patients with severe visual impairment (QC- POD 
Audio). A film for the visual presentation of the preven-
tive measures was also produced in this cooperative effort 
and is freely available to the public (QC- POD Video).

Intervention preoperatively at baseline assessment
The European guidelines on POD suggested that base-
line assessment includes cognitive, functional and mental 
function,16 so the QC- POD intervention begins with the 
first contact with patients in the anaesthesiology outpa-
tient clinic. This intervention involves screening for 
predisposing and precipitating risk factors for POD,9 16 29 
as well as employing a screening to detect delirium before 
surgery. Our intervention also includes the results of a 
minigeriatric assessment, including a modified Fried 
frailty assessment30 with questions on unintentional 
weight loss, fatigue, physical activity measured by meta-
bolic equivalents, measurement of hand strength with 
a dynamometer and measurement of gait speed.30 31 In 
addition, the Timed Up and Go Test is performed at 
baseline, along with information regarding the patient’s 
history of falls.32 The social situation is assessed with a 
questionnaire created by Nikolaus et al (SOS- I)33; nicotine 
consumption with Heaviness of Smoking Index,34 and 
alcohol consumption with Alcohol use Disorders Identifi-
cation Test- Consumption Items35 36 are also recorded with 
a specific questionnaire. Furthermore, the assessment 
of an existing polypharmacy and check for anticholin-
ergic medication,37 38 the health questionnaire (Patient 
Health Questionnaires- 8, PHQ- 8) for signs of depres-
sion,39 and a mini- cognitive test (clock drawing test, 
three- word memory test) are included. Anxiety or stress 
is measured with the self- assessment tool Faces Anxiety 
Scale,40 41 and pain with the 0- 10 visually Numeric Rating 
Scale (NRS- V).42

Intervention intraoperatively
The incidence of POD in the elderly can be reduced 
by monitoring depth of anaesthesia with a routine EEG 
monitoring device, with the aim to prevent burst suppres-
sion during surgical procedures.16 43 In the Charité 
Universitätsmedizin Berlin, such devices (Root with 
SedLine Brain Function Monitoring, MASIMO Corpora-
tion, California/ USA,) are routinely employed for moni-
toring depth of anaesthesia during surgery. Additionally, 
a multimodal pain concept for opioid- sparing strategy 
is in place, including the use of regional anaesthesia as 
an optional procedure, which may be combined with 
general anaesthesia if indicated (and in the absence of 
contraindications). Other intraoperative and perioper-
ative preventive measures include avoiding anticholin-
ergic medication, the use of patient blood management, 
limiting fasting periods (only in the necessary time 
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window) and patient- oriented treatment (sensory aids, 
barriers to mobilisation, etc).

Intervention perioperatively and postoperatively
Screening for POD in the project is performed with 
validated screening instruments in the anaesthesiology 
outpatient clinic (Nu- DESC: Nursing Delirium Screening 
Scale), recovery room (Nu- DESC), normal ward (Nu- 
DESC, Delirium Observation Scale)44 45 and ICU/IMC 
(Confusion Assessment Method for ICU, Intensive 
Care Delirium Screening Checklist, Delirium Detec-
tion Score).46 47 In the intervention group, delirium 
screening takes place postoperatively at least once per 
shift in three shift service systems. However patients 
will not be awakened for screening during the night in 
order not to disrupt their circadian rhythm. In case of 
a positive delirium screening with Nu- DESC in the areas 
outside the ICU/IMC, delirium is verified by an attending 
trained physician according to the Diagnostic and Statis-
tical Manual of Mental Disorders -fifth edition (DSM- 5) 
criteria.48 The delirium screening will be repeated once 
per shift until day 5 postoperatively.

Every patient in the QC- POD study intervention group 
receives at least two visits per day from the DES- Team. 
During these visits, preventive measures are applied 
and documented by using the QC- POD protocol in the 
PDMS. Daily visits also include screening with validated 
instruments for delirium, anxiety and pain at least twice 
a day. Due to the structured, protocol- based documen-
tation in the PDMS, deficits can be quickly noticed and 
rectified by the DES- Team. An example is a patient who 
has an unplanned intensive care unit stay following an 
operation, and arrives there without his/her aids (glasses, 
hearing aids, telephone, dentures). The early compen-
sation of sensory deficits supports the reorientation and 
the circadian rhythm. Through a systematic query as to 
whether and which aids are needed, these can be imme-
diately brought from the normal ward and given to the 
patient.

Intervention: follow-up 3 months after discharge
Postoperative follow- up care is offered to patients of the 
intervention group who were affected by POD during their 
in- patient stay. Patients affected by POD who consented to 
follow- up will be contacted 3 months after their discharge 
and interviewed via phone or video consultation. The 
intervention is a protocol- based interview according to an 
in- house standardised operating procedure (SOP) with 
validated questionnaires:

 ► Video Montreal- Cognitive- Assessment (Video MoCA) 
(only for video consultation).

 ► MoCA Blind Version.
 ► Self- assessment of memory performance.
 ► Multifactorial Memory Questionnaire.
 ► Instrumental Activities of Daily Living Scale
 ► PHQ- 8.
 ► Generalised Anxiety Disorder Scale- 7.

 ► Brief diagnostic interview for mental disorders (Diag-
nostisches Kurz- Interview bei psychischen Störungen).

 ► The Informant Questionnaire on Cognitive Decline 
in the Elderly.

In addition, a paper- based questionnaire is handed out 
per mail for patients and for relatives to complete and 
return:

 ► Insomnia Severity Index.
 ► Perceived Stress Questionnaire- 20.
 ► Berlin Social Support Scales- 17.
 ► NRS- V.
 ► Questions about hospitalisation after discharge and 

current medication.
The interview is conducted by trained personnel with 

psychological training. A questioning of the life partner 
or a person close to the patient is the subject of the SOP. 
For this purpose, patients and relatives are offered an 
appointment following discharge to discuss neurocogni-
tive testing results, functional and mental states, as well as 
outpatient support and care options. The goal is to offer 
patients and relatives interdisciplinary support if cogni-
tive impairment develops after delirium, objectively or as 
a matter of subjective concern.

Additional data collection
The baseline assessment of the QC- POD protocol 
routinely collects demographic information, a detailed 
medical history, surgical history, current medication and 
physical examination results.

Outcomes
The primary outcome of the project is the implementa-
tion rate of delirium screening according to the guide-
line recommendations.16 17 The implementation rate 
is measured as the number of patients who received 
delirium screening at least twice a day within the first 
three postoperative days, divided by the total number of 
participants in the respective period. Implementation 
rates of at least 60% for screening should be achieved, 
growing to at least 70% in the second year and at least 
80% in the third year.

Secondary outcomes of the QC- POD project are imple-
mentation rate within the first five postoperative days, 
incidence rate of POD in the study population and total 
duration of POD in days. The intention to- treat principle 
will be followed for all analyses, and group differences will 
be presented with 95% CI. A complete list of secondary 
outcomes is available under the study registration ( Clini-
calTrials. gov Registry NCT04355195).

In order to assess the progress of the implementation, 
the G- BA defined general milestones for the project, 
which will be independently evaluated by the IQTIG.

Sample size
The control group will include at least n=500 patients for 
standard procedure and collection of routine data. The 
approximate number of patients eligible for the interven-
tion group is estimated to be n=1700 per year. In both 
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groups currently only patients who are insured by the QC 
partner BARMER will be assessed.

Recruitment
Eligible participants will be identified primarily by 
reviewing the operation schedule in the PDMS. Addi-
tionally, all patients ≥70 years old that take part in the 
QC- POD (control group and intervention group) will 
receive a risk factor analysis of their individual predis-
posing and precipitating risk factors for POD during the 
preoperative evaluation with the anaesthesiologist. The 
risk factors for POD, preoperative delirium screening, 
preoperative anxiety screening and pain screening, as 
well as the geriatric assessment are all collected in the 
digital COPRA6 form. All relevant items are visible in the 
routine layout of the standard preoperative evaluation 
interview forms (online supplemental table S2–S4). The 
enrolment of the patients is required exclusively for data 
processing and analysis. The intervention can, therefore, 
start independently from written consent. This occurs in 
emergencies, when written consent cannot be obtained 
immediately.

Methods: assignment of interventions (for controlled trials)
Assignment
Participants will not be randomly assigned to either 
control or intervention group. Study physicians will assign 
participants in the first period of the QC- POD study to the 
control group (for standard procedure and collection of 
routine data), and in the following three periods partic-
ipants will be automatically assigned to the intervention 
group (participant timeline, figure 3).

Implementation
For the implementation of the intervention, interdisci-
plinary conferences, education of patients, training of 
staff (physicians, nurses, therapists) and relatives will be 

key to improve POD sensitisation and awareness. Content 
of staff trainings are:

 ► Intervention with preventive measures according to 
the QC- POD protocol.

 ► Use of validated screening tools to screen for delirium, 
anxiety/stress and pain.

 ► Procedure in case of positive delirium screening: algo-
rithm for a practical intervention scheme.

 ► Relatives integration as an elementary component of 
the intervention.

Patient and relatives education sessions are based on 
provided informational material on POD. Patients and 
relatives have the option to access analogue or QR code 
informational material as brochure, audio file or video 
clip. Additional monitoring and integration of relatives 
in the treatment pathway is accompanied by the on- site 
support team.

Blinding (masking)
No blinding mechanism has been established.

Methods: data collection, management and analysis
Data collection and data management
COPRA is the standard PDMS documentation programme 
for all anaesthesiology and ICU units at the Charité Univer-
sitätsmedizin Berlin. Since 2015, premedication rounds, 
surgical protocols, postoperative recovery room stays and 
all aspects of treatment at the intensive care units, as well 
as in the pain clinic, have been fully and transparently 
documented in this program (COPRACOPRA6).

The COPRA6 program allows data exchange with the 
POD documentation form, so that scores (validated 
delirium screening scores, pain scores, anxiety score) 
are directly transferred into the POD documentation 
form and are available for all medical staff. In the 
surgical setting, and postoperatively in the recovery 
room or intensive care unit, all non- pharmacological 

Figure 3 Participant timeline. Control group patients will be included between 1st April 2020 and 30th September 2020, and will 
receive standard procedure (TSP). Intervention group patients will be included between 1st October 2020 and 30th June 2023, 
and will receive the entire interventional package, including protocol- based preventive measures for POD from T- 1 to T90. T- 1: 
day of hospital admission, T0: day of surgery, T1: first postoperative day, T2: second postoperative day, T3: third postoperative 
day, T4: fourth postoperative day, T5: fifth postoperative day, TD: day of discharge, T90: day of follow- up treatment 
three months after discharge. For more detail information about single prevention measures intervention period, we kindly refer 
to online supplemental table S1–S4. EEG, electroencephalography.
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preventive measures are already part of the standard 
procedure and are mapped and documented in the 
protocols of these areas (operation/intensive care 
unit/ recovery room). The COPRA6 form for the docu-
mentation of preventive measures during the postop-
erative phase on the normal ward is divided into five 
domains: (1) delirium screening, (2) pain/stress/
anxiety screening, (3) stimulation of cognition and 
circadian rhythm, (4) nutrition and mobilisation and 
(5) indwelling catheters and external devices (online 
supplemental table S4). The domains can be accessed 
easily and independently using a sidebar. Each domain 
contains queries on non- pharmacological preventive 
measures, which are stored along with the date and 
time of the conducted visit. The checklist format is 
kept for the postoperative phase and is intended to 
ensure that staff can complete it quickly and easily 
during bedside visits. When patients are discharged or 
transferred from the hospital, the documentation in 
the postoperative COPRA6 application also ends with 
a final query on the presence of delirium. Patients 
affected by a POD will be offered a follow- up consul-
tation to the out- patient anaesthesiology department 
3 months after discharge.

Statistical methods
Data analysis
After study completion, the clinical impact of the QC- POD 
protocol implementation will be evaluated by using a pre- 
specified rate. The primary outcome (implementation 
rate) is measured by the number of patients who received 
delirium screening and preventive measures at least twice 
a day within the first three postoperative days, divided by 
all recruited patients in the respective study period. This 
rate comprises the number of days with respect to the first 
three postoperative days (or length of hospitalisation, if 
less than 3 days) in which the patients received at least two 
daily interventions. One intervention consists of delirium 
screening and preventive measures. Our aim is to achieve 
at least a 60% implementation rate in the first year of the 
intervention phase, at least 70% in the second and at least 
80% in the third year.

The secondary outcomes are implementation rate 
for delirium screening and preventive measures at least 
twice a day within the first five postoperative days divided 
by all recruited patients in the respective study period, 
the reduction of POD incidence and a decrease in the 
duration of POD. To account for the problem of interval 
censoring and the oscillatory nature of POD, each posi-
tive delirium screening score after the establishment of 
the diagnosis will add 12 hours to the total POD dura-
tion for a given patient. Within this period, if the patient 
receives another positive screening score, only the differ-
ence in time between these two scores will be added to 
the total, plus another 12 hours. The same procedure is 
defined for negative screening, so that a delirium- free 
phase is assumed for 12 hours or in the period until the 
next negative screening. This form of analysis achieves a 

summation of hours for each study patient for the dura-
tion of POD. A sensitivity analysis will be performed using 
the last seen state as unchanged, until another assessment 
has been made.

Statistical evaluation of all other secondary outcomes 
will be defined depending on the distribution and the 
research question in the future papers. The statistical 
evaluation pertaining to these secondary outcomes and 
other research questions begins with a detailed explor-
atory analysis of the data in the form of determining statis-
tical parameters such as mean value and variance (metric 
scaling), median and IQR (ordinal scaling) or frequen-
cies with percentages (qualitative data), and is carried out 
by examining the distributions of the parameters added. 
Multivariable regression analysis will be done to better 
estimate the effect size of different covariates in relation 
to the outcomes. Effect estimates with the corresponding 
95% CIs will be reported.

Data monitoring
Patient data from the entire QC- POD study protocol 
for baseline and intervention with preventive measures 
was implemented in the PDMS as a COPRA6 form. The 
preventive measures have been added to the existing 
documentation templates in COPRA6 form, with an 
innovative documentation template being created for the 
postoperative documentation of the preventive measures. 
Data quality control is ensured by on- site monitoring by 
the study team to ensure accuracy and to query implau-
sible or missing data on a regular basis.

DISCUSSION
The QC- POD protocol was developed to close the gaps 
in prevention of POD in in- patient care for the elderly 
through consistent application of existing guidelines.

Each preventive measure listed in national and 
international guidelines has been shown to have 
an effect on the incidence of POD in preliminary 
studies.16 17 26 In summary, preoperative (assessment 
of risk factors for delirium, avoidance of benzodiaz-
epines and excessive preoperative fasting), intraop-
erative (EEG monitoring during general anaesthesia, 
multimodal analgesia) and postoperative (screening 
for delirium, pain and anxiety with validated tools, 
cognitive stimulation and training, delivering sensory 
aids, non- pharmacological support of circadian 
rhythm, involvement of relatives, enhanced recovery 
after surgery through early mobilisation, early enteral 
nutrition, early removal of indwelling catheters) 
interventions can potentially reduce delirium and 
NCDs in this surgical population. Since each of these 
measures is relevant to avoid POD, the effect will 
be more powerful and long- lasting if they are used 
permanently in a bundle, as shown in other settings, 
such as mHELP.49 Efforts to support preoperative 
neurocognitive function in an elderly surgical popu-
lation might constitute a further preventive measure, 
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which is not yet recommended by current guidelines 
nor routinely employed in preoperative care. More-
over, surgery in elderly patients is not always appro-
priately planned, especially in cases of urgent surgery, 
which does not allow enough time for preoperative 
physical or neurocognitive training. Especially in 
emergency situations requiring immediate surgical 
treatment, there is a high risk for POD with limited 
or no capacity for prehabilitation, preparation and 
mobilisation of resources in elderly patients.50

In the current hospital routine, there is a lack of 
standardised protocols to prevent POD in elderly 
surgical patients.51 Furthermore, regulation of respon-
sibilities for monitoring preventive measures for POD 
are in general not yet supported by multiprofessional 
delirium- teams in in- patient care. This makes it diffi-
cult to guarantee the implementation of preventive 
measures. Especially in postoperative in- patient care 
and follow- up out- patient care, there is a lack of 
structured concepts that enable medical staff to act 
quickly and provide appropriate treatment. There are 
no comparable publications describing concepts of 
structured documentation and transparent mapping 
of all preoperative, intraoperative and postoperative 
preventive measures for POD in hospitalised elderly 
patients. However, the mHELP of Inouye et al.27 28 
offers a concept for the prevention of delirium in 
these patients. It describes a comprehensive package 
with a free toolkit for the targeted implementation of 
a prevention strategy for delirium that focuses on a 
mobility programme. General goals in the treatment 
of geriatric patients for the prevention of POD are 
summarised in mHELP and are also used in our proto-
cols. The lack of structured documentation templates 
for transparent mapping and survey of the preven-
tive measures limits comparability with the concept 
of QC- POD. The present concept is not restricted to 
elective procedures, but includes all levels of urgency 
as well. This is important, as emergency surgical 
procedures often increase the risk of POD due to a 
generally increased predisposing and precipitating 
risk profile in this patient population. Every patient 
with a minimum age of 70 years receives a report of 
the predisposing and triggering risk factors present. 
Based on this assessment, the treatment team can 
quickly identify deficits that are present in patients, 
so that each step in the treatment concept can be 
quickly and easily adapted to the needs of the indi-
vidual patient. The holistic and transparent mapping 
of preventive measures enables medical staff to iden-
tify deficits in the application of preventive measures 
at any time during in- patient treatment. Thus, identi-
fied gaps in the provision of care can be quickly recti-
fied by medical staff. This concept, coupled with the 
described documentation framework, can improve 
care for patients ≥70 years of age, and allows staff to 
quickly detect acute events in affected patients and 
offer treatment at an early stage. At this point, it must 

be emphasised that there is no pharmacological inter-
vention to cure delirium, and medication should only 
be considered to control symptoms of the condition. 
Non- pharmacological preventive strategies, on the 
other hand, have been shown to decrease the inci-
dence of POD significantly. So far, they are the most 
powerful tool available against POD and its conse-
quences. A standardised delirium prevention and 
treatment strategy, especially designed for elderly 
patients undergoing surgery, must no longer remain 
theoretical, but requires urgent implementation in 
routine practice.

Outlook
After the adaptation of the COPRA6 delirium documen-
tation form has been completed, the visualisation of 
the status of preventive measures is the next program-
ming milestone. The visualisation provides a simple 
and comprehensive overview of the status of preventive 
measures, for each individual domain, for the entire staff 
and for every patient. The intention is to sensitise medical 
personnel for the individual domains. In practical appli-
cation, this form of visualisation helps to identify deficits 
in the implementation of preventive measures more effi-
ciently. With this tool, medical personnel can intervene 
faster and in a more targeted manner.

The final system for the early detection of POD, 
after adequate development and evaluation, should 
be able to close the gap identified by the Federal 
Joint Committee in the prevention of POD in elderly 
patients. The closing of the gap will be achieved 
through the consistent application of already existing 
guidelines, assisted by a newly created and compre-
hensive digital documentation template to survey the 
application of the bundle measures in clinical prac-
tice. If a relevant improvement in performance can 
be demonstrated within the framework of this QC, 
the processes described here are to be made perma-
nent and thus become the new standard of care in the 
surgical and interventional care of elderly patients in 
Germany.

Success of the QC- POD protocol will be demonstrated 
by improvements in the following areas related to the 
care of elderly patients:

 ► Implementation rate for delirium screening (primary 
outcome).

 ► Lower incidence rate of POD (secondary outcome).
 ► Reduction in the duration of POD (secondary 

outcome).
 ► Reduction in the length of hospitalisation (secondary 

outcome).
 ► Reduction in treatment costs (secondary outcome).
 ► Lower risk of rehospitalisation or need for long- term 

nursing care (secondary outcome).
QC- POD allows for a comprehensive evaluation of the 

effectiveness of both individual and combined preven-
tive interventions for healthcare professionals and health 
economics, as well as an assessment of the suitability of 
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the concept to become a standard of care. The QC- POD is 
a study that, for the first time, holistically and coherently 
encompasses all areas of in- patient care with preventive 
measures against POD. It compares the clinical and cost- 
effectiveness of non- pharmacological preventive meas-
ures, in terms of a quality improvement intervention, with 
the current standard care.

ETHICS AND DISSEMINATION
Together with the patient information sheets and consent 
forms, the protocol was approved by the ethics committee 
of the Charité-Universitätsmedizin, Berlin, Germany 
(EA1/054/20). The results will be published in a peer- 
reviewed scientific journal and presented at national and 
international conferences.

The protocol is built entirely on evidence- based and 
consensus- based recommendations for the prevention 
of postoperative and ICU delirium. These recommenda-
tions are mentioned in the current guidelines. By imple-
menting such protocol, no additional risks to patients 
relative to standard of care are expected. Outcome data 
are routinely collected together with standard health 
data (the same applies for follow- up data). Consequently, 
there is no additional need for reporting or monitoring 
of adverse events.

Confidentiality
All sensitive patient data are stored in Charité’s current 
PDMS. For evaluation purposes, the data undergoes 
pseudonymisation and is then transferred to an internal 
security server. The storage location is data protection 
compliant. The data transfer to the QC partner takes 
place exclusively via password- protected data carriers: 
password and data medium are handed over in inde-
pendent delivery systems. These data transfers occur at 
regular intervals. With each transfer, a pseudonym list 
of enrolled patient identifiers is generated. This list also 
contains defined treatment data, for the evaluation of the 
data by IQTIG.

IQTIG platform stores the data in PDF format. Access 
to this platform is only possible with a personal account, 
which is set by IQTIG on request. The Department of 
Anesthesiology and Operative Intensive Care Medicine 
(CCM, CVK), Augustenburger Platz 1, 13 353 Berlin and 
Chariteplatz 1, 10 117 Berlin, Germany, will have access 
to the final trial dataset. The QC partner (BARMER, 
Germany) has legally regulated access to the health insur-
ance data.
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