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Abstract
Introduction Geriatric patients have a pronounced risk
to suffer from postoperative complications. While effective
risk-specific perioperative measures have been studied
in controlled experimental settings, they are rarely found
in routine healthcare. This study aims (1) to implement
a multicomponent preoperative and intraoperative
intervention, and investigate its feasibility, and (2)
exploratorily assess the effectiveness of the intervention in
routine healthcare.
Methods and analysis Feasibility and exploratory
effectiveness of the intervention will be investigated in
a monocentric, prospective, non-randomised, controlled
trial. The intervention includes systematic information
for patients and family about measures to prevent
postoperative complications; preoperative screening for
frailty, malnutrition, strength and mobility with nutrient
supplementation and physical exercise (prehabilitation)
as needed. Further components focus on potentially
inadequate medication, patient blood-management
and carbohydrate loading prior to surgery, retainment
of orientation aids in the operating room and a geriatric
anaesthesia concept. Data will successively be collected
from control, implementation and intervention groups.
Patients aged 65+ with impending surgery will be
included. A sample size of 240, n=80 per group, is
planned. Assessments will take place at inclusion and
2, 30 and 180 days after surgery. Mixed-methods
analyses will be performed. Exploratory effectiveness
will be assessed using mixed segmented regressions.
The primary endpoint is functional status. Secondary
endpoints include cognitive performance, health-related
quality of life, length of inpatient stay and occurrence of
postoperative complications. Feasibility will be assessed
through semi-structured interviews with staff and patients
and quantitative analyses of the data quality, focussing on
practicability, acceptance, adoption and fidelity to protocol.
Ethics and dissemination The study will be carried out in
accordance with the Helsinki Declaration and to principles
of good scientific practice. The Ethics Committee of the
Medical Association Hamburg, Germany, approved the
protocol (study ID: PV5596). Results will be disseminated
in scientific journals and healthcare conferences.
Trial registration number ClinicalTrials.gov Identifier:
NCT03325413.

Strengths and limitations of this study
►► Feasibility and exploratory effectiveness evaluation

of a multicomponent preoperative and intraoperative
intervention under real-life circumstances for a variety of surgeries and with few inclusion restrictions.
►► High patient relevance due to the use of a wide
range of patient-reported outcome measures and
long-term follow-up.
►► Capturing multidisciplinary experience from anaesthetists, medical assistants, nurses and patients.
►► Difficulties to implement and control for all intervention components adequately due to real-
life
circumstances.
►► Risk of selection and attrition bias due to the non-
randomised design and selective dropout.

Introduction
In Germany, every second inpatient surgical
procedure is performed on patients aged 65
years and above.1 This cohort has an elevated
risk to suffer from a range of postoperative
complications (POCs).2–6 These include postoperative delirium (POD), pulmonary infection, cardiovascular events and an overall
higher rate of postoperative morbidity, consequentially extended hospitalisations, and
mortality, but also long-term general decline
of health, cognition, functional status and
quality of life after surgery.7–11 Further, immediate POCs can result in and amplify long-
term decline of health and long-term loss of
functional independence and quality of life.
The most common patient-related risk factors
are a reduced functional status, (ie, sensory
and cognitive impairment, poor physical
fitness and mobility, malnutrition, polypharmacy and multimorbidity).12–15 Treatment-
associated risk factors include excessive
fasting prior to surgery, dehydration, disorientation, disturbed sleep-
wake-
cycle, inadequate medication, anxiety, mental overload
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routine care,40 41 as both an extensive preoperative risk
assessment and the administration of preoperative and
intraoperative measures are time-consuming and costly.
To improve the geriatric patient’s postoperative safety
and health, the preanaesthetic evaluation needs to
be updated to the current state of research of risk and
preventive factors. Feasibility and benefit of an extended
preanaesthetic evaluation and the ensuing administration of corresponding prophylactic interventions need
to be demonstrated, in that it is possible to improve the
preoperative and intraoperative care of geriatric patients
with feasible effort, leading to an overall reduction in
long-term physical and cognitive complications as well as
a reduced hospitalisation period.
Objectives
In this study, a demand-based and risk-based intervention
(PeriAge intervention) is developed and implemented
into routine healthcare.
Objective (1) is to assess and provide exploratory
evidence of the effectiveness of the PeriAge intervention, improving the postoperative outcome of a sample of
elderly patients at a university hospital in Germany. The
primary outcome is the change in the autonomous functioning after surgery, measured via the Instrumental Activities of Daily Living (IADL, Lawton and Brody, 1969).42
The corresponding primary hypothesis is that individualised care of the patient as part of the PeriAge intervention enhances postoperative autonomy in comparison
to the control group. We expect a smaller reduction of
the IADL score in the experimental condition after 1
and 6 months. Additionally, we will test the composite
effect of the PeriAge intervention on POCs, cognitive
performance, length of inpatient stay and several patient-
relevant outcomes elaborated below.
Objective (2) of our study is to investigate the feasibility43 of the PeriAge intervention, specifically its implementation and realisation in ongoing hospital operations.
We intend to show that it is possible to implement a multidimensional intervention into routine care and identify
main challenges of implementation. The feasibility of the
implementation is categorised after the elements practicability, acceptance, adoption and fidelity to protocol.

Methods and analysis
Study design
The PeriAge intervention will be evaluated in a monocentric, non-randomised, controlled study. The study
consists of three successive arms, each 6 months in
lengths (see figure 1), while lengths of arms remain
subject to extension as required. Patients will be allocated in a predefined order; the project starts with the
usual routine healthcare as control, followed by the
implementation phase and concluded by the intervention phase. Simultaneous to the control phase, the individual components of the PeriAge intervention will be
elaborated, and their implementation prepared. The
Olotu C, et al. BMJ Open 2019;9:e031837. doi:10.1136/bmjopen-2019-031837
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and stress, pain, hypothermia, loss of sensory orientation
during inpatient stay16 and high invasiveness of the anaesthetic procedures and surgery.
In order to reduce POCs and generally improve clinical outcomes in elderly patients, it is important to detect
patient-related risk factors prior to surgery and implement appropriate prophylactic measures. Accordingly,
risk-
specific prehabilitative interventions need to find
their way into routine healthcare.12 Evidence is consistent
that preoperative prehabilitative measures can reduce
the postoperative risk suffering POCs for elderly patients
and hence improve long-term functional status. Protective measures include countering malnutrition,17 18 poor
physical fitness19 20 and enhancing breathing exercise
techniques,21 as well as reducing potentially inappropriate or multi-medication.22 23 Handling of preoperative
fasting is another problematic aspect of perioperative
care. While guidelines support that 6 hours of preoperative fasting are sufficient in most cases, this is hardly
met in clinical practice.24 25 Recent studies, however,
point out the protective effect of preoperative carbohydrate intake on the postoperative outcome, especially in
vulnerable patients.26 Further risk factors for less favourable postoperative outcomes are anxiety and psychological and mental stress. While the necessity of an inpatient
surgery alone provokes a stress reaction, so does the
entire medical procedure, from preanaesthetic evaluation to inpatient discharge, bolstered by the unfamiliar
environment and the uncertainty of the outcome. This
holds particularly true for potentially vulnerable patient
groups, as is the geriatric cohort. Stress is well established to negatively impact somatic and mental health
outcomes.27 However, loss of orientation and high levels
of stress can be reduced by marginal changes in routine
preoperative procedures. Patients can be reoriented by
retaining glasses and hearing aids up to the anaesthetic
induction, and by reducing mental stress and overload.
This can be done by ensuring that the patient understands the procedures for surgery and therapy and by
encouraging the presence and involvement of relatives,28
which in turn may lead to a higher preservation of preoperative self-reliance and health-related quality of life.29
Further, the risk of different intraoperative procedures
should be taken into consideration. The risk of suffering
POCs is increased in patients, who have blood deficiency
states and undergo sanguineous surgery, this risk can
be reduced by individualised iron substitution.30–33 It
is recommended to monitor the depth of anaesthesia
using for example, bispectral index (BIS) analysis, as
deep anaesthesia is associated with a higher incidence of
postoperative delirium.34 Postoperative pain is a predisposing factor for POCs.35 To enable sufficient postoperative, opioid-saving analgesia, the use of catheter-assisted
regional anaesthesia is preferable for elderly patients.32 36
While these risk factors are well studied and several
intervention components have been shown to reduce
complication rates in controlled research settings,37–39
many effective intervention components are not used in
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implementation phase is used to implement the PeriAge
intervention into routine care gradually, leaving space
for adoption, tailoring and modifications as necessary.
With the start of the intervention phase onwards, the
final PeriAge intervention will be administered and
information of its feasibility will be gathered. The 3 year
mixed-
method project comprises two simultaneous
branches, evaluating the feasibility and effectiveness of
the PeriAge intervention, respectively. For reasons of
clarity and comprehensibility, the exploratory effectiveness evaluation will be discussed first.
Study population
Participants are patients aged above 64 with impending
elective surgery in a university hospital of a German
metropolitan region. In order to test the PeriAge intervention with high external validity, patients receiving
all types of surgeries except for neurocerebral and
Olotu C, et al. BMJ Open 2019;9:e031837. doi:10.1136/bmjopen-2019-031837

ophthalmological surgeries will be included. While
cognitive performance and functional status cannot be
independently attributable to the interventions after
neurocerebral surgeries, ophthalmological surgeries
take place at an external site within the university
medical centre and execution of intraoperative interventions cannot be guaranteed. Exclusion criteria are emergency surgery, surgery within 5 days of study inclusion
(premedication visit), and surgery with planned postoperative intensive care unit admission or planned postoperative hospitalisation for fewer than 24 hours. Patients
that undergo the enhanced recovery after surgery ERAS
programme44 are excluded. Further, patients will be
excluded who are analphabetic, who do not have sufficient command of the German language and patients
who suffer from psychosis, illicit drug use, chronic use of
benzodiazepines and patients who suffer from an incorrigible auditory or visual disability.
3
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Figure 1 Sequential study design. Allocation randomisation is not feasible, due to the risk of contamination or crossover
between groups. During the control and implementation phase, the intervention components will be developed, the
implementation planned and gradually introduced. In the intervention phase, the exhaustive intervention will be applied. The
enquiry period, entailing recruitment and follow-up of all phases, will be realised within 18 months.

Open access
brief neuropsychological testing, to evaluate the patient’s
cognitive state, strength and mobility testing and patient-
reported outcome measures (PROMs) about somatic and
mental health, current living situation and quality of life
(see table 1). Additionally, the responsible anaesthetist
will record malnutrition, demographics and the need
for sensory aids. In the implementation and intervention group the PeriAge intervention will be introduced.
However, the implementation group is merely recruited

Table 1 Multidimensional perioperative assessment; instruments, type and time point of enquiry and direction of
hypothesised effect
Time point
Domain
Social, physical
and autonomous
functioning

Instrument

Operationalisation

T0

T2

T3

IADL †

Functional status

x

x

x

↑
N/A

Social situation by
Nikolaus76

Social status

x
x

x

x

↑

Timed up & go test

Physical strength, stamina x

x

x

↑

Vigorometer (hand
force)50

Physical strength

x

x

x

↑

LUCAS-FI78

Frailty proxy

x

x

x

↓

42

1 min sit to stand test49 51 Mobility
77

79

Orientation
& cognition

Somatic POCs

x

MNA-SF

Malnourishment

x

CAM-ICU80

Delirium

 

x

Cognitive functioning

x

x

x

x

↑

TAP alertness subtest

x

x

x

x

↑

TMT47

x

x

x

x

↑

x

x

x

↑

DemTect45
46

Quality of life
& mental health

T1

Expected
direction of
effect*

N/A
↓

Subjective cognitive
rating

Sense of cognitive
functioning

x

SF-1248 81

Health-related quality of
life

x

x

x

↑

GDS82

Depressive symptoms

x

x

x

↓

GAD-283

Anxiety symptoms

x

x

x

↓

POSPOM84

Postoperative mortality
risk scoring

x

N/A

Patient blood
management‡

Deficiency states (Hb,
transferrin, ferritin)

x

N/A

EPR‡

Somatic complications
(including mortality)

 

x

EPR

Length of hospitalisation

 

x

history assessment
IADL†

Polypharmacy
Functional status

x
x

x

x

↓
↓
N/A

x

x

↑

*The expected effect refers to the comparison between control and intervention group. An up-pointing arrow connotes a reduced respective
decline in the intervention group, it does not stand for more favourable values after surgery per se.
†Primary effectiveness outcome, all instruments that are administered at T3 and the CAM-ICU will be interpreted as secondary outcomes
‡Does not fit the description of an instrument, but is listed here for completeness.
CAM-ICU, Confusion Assessment Method for Intensive Care Units (Ely, Margolin, Francis et al, 2001); DemTect, Dementia Detection
(Kalbe, Kessler, Calabrese et al, 2004); EPR, electronic patient record; GAD-2, generalized anxiety disorder 2 (Spitzer, Kroenke, Williams
et al, 2006); GDS, Geriatric Depression Scale (Yesavage, Brink, Rose et al, 1982); IADL, Instrumental Activities of Daily Living; LUCAS-I,
Longitudinal Urban Cohort Age Study - Instrument (Dapp, Anders, von Renteln-Kruse et al, 2012); MNA-SF, Mini Nutritional AssessmentShort From(©Nestlé Nutrition Institute, 1993); POC, post-operative complications; POSPOM, Preoperative Score to Predict Postoperative
Mortality (Le Manach, Collins, Rodseth et al, 2016); SF-12, Short Form (12) health survey (Bullinger and Kirchberger, 1998); TAP, Test battery
for attentional performance (Zimmermann and Fimm, 1993); TMT, Trail Making Test (Reitan and Wolfson, 1992).
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Effectiveness assessment of the PeriAge intervention and its
influences
Procedures and instruments
Within each arm, the study follows a pre-post design.
Patient assessments take place once before intervention initiation and at three time points after intervention completion as shown in figure 1. All patients will
undergo an extensive preanaesthetic evaluation (T0). In
addition to the routine check-up, the assessment entails

Open access

I nterventions
Intervention components to reduce mental overload and
prevent disorientation comprise the inclusion of relatives,
extensive information giving about planned procedures
and the preservation of sensory orientation. The systematic inclusion of relatives or significant others in all procedures from the beginning of the inpatient stay onwards
shall counteract potential disorientation within the unfamiliar, and potentially highly stressful setting. A detailed
and comprehensible preoperation counselling including
Olotu C, et al. BMJ Open 2019;9:e031837. doi:10.1136/bmjopen-2019-031837

information about the inpatient stay and the scheduled
POC prevention measures shall serve as an additional
orientation aid. Patients will be encouraged to bring
personal items at admission, such as pillows, photographs
and music. This shall support recognition and diminish
the risk of suffering POD. Furthermore, patients with
need for vision aids, acoustic instruments and dental
prostheses are encouraged to retain these aids up to the
anaesthetic induction to foster sensory orientation.
Measures to prevent somatic complications consist of
screening and potential adjustment of potentially inadequate or multi-medication in accordance with national
and international recommendations22 23 and general
refrainment from administering benzodiazepines.
Patients with anaemia will be screened for iron deficiency. If an iron deficiency anaemia is diagnosed and the
risk for intraoperative bleeding is estimated to be above
10%, patients will be supplemented with intravenous iron
prior to surgery in accordance of the principles of Patient
Blood Management.
The proposed intraoperative measures shall prevent
somatic complications and mental disorientation. The
geriatric anaesthesia concept includes employing regional
anaesthesia alone or in combination with general anaesthesia whenever possible to ensure an opioid-saving postoperative analgesia regime. When general anaesthesia is
performed, BIS is used for neuromonitoring purposes.
Further, certain medications will be avoided intraoperatively, in particular, benzodiazepines, atropine, anticholinergics and central alpha-agonists. If muscle-relaxants are
needed, short-acting substances are preferred as well as
postoperative catheter-assisted analgesia. Thermal blankets from anaesthesia induction to post anaesthesia care
will be given to the patient in order to avoid hypothermia.
During the implementation and intervention phases,
training events by study staff and external experts will be
performed at every affected hospital ward and in anaesthesia meetings. These meetings inform about relevant
topics of inpatient care such as the preoperative administration of carbohydrate drinks, measures of POD prevention, patient information and adequate postoperative
analgesia in the elderly. Anaesthetists are instructed to
follow the comprehensive administration of BIS during
surgery.
Recruitment/sample size
In this trial the sample size is motivated by having a
reasonable amount of patients undergoing the intervention in order to descriptively and qualitatively describe
if the intervention is feasible for being executed in the
routine healthcare. Nevertheless with this sample size we
will reach sufficient power for explanatorily identifying
rare foreseen and unforeseen incidents, as suggested for
feasibility trials.55 56 The emergence of POCs depends on
underlying conditions and type of surgery conducted. In
the elected cohort, the likelihood of an occurrence of
POCs is considerably above 10%,57 58 so is the risk of losing
the level of preoperative functioning and autonomy. A
5
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to gradually introduce and adjust the intervention if
necessary, to guarantee a fully working and unbiassed
intervention during the assessment period of the intervention group.
The first postoperative enquiry takes place (T1) within
the first few days after surgery. At that point, delirium,45
cognitive functioning,46–48 physical strength49 50 and
mobility51 are assessed and information about somatic
complications is extracted from the hospital’s electronic
patient record. POD is screened for using the Confusion
Assessment Method for the Intensive Care Unit including
modified Richmond Agitation and Sedation Scale in
the first 5 days following surgery according to guideline
recommendations.52 T2 and T3 take place 1 and 6 months
after surgery, respectively.
Short-term outcomes are duration of inpatient stay, and
the occurrence of postoperative complications, including
POD and mortality. PROMs and a brief neurocognitive
assessment, evaluating patient’s postoperative cognitive
abilities will be used as parameters to assessing long-term
effects of the intervention, 1 and 6 months after surgery.
PROMs are used to assess functional status, a proxy for
frailty, health-related quality of life and mental morbidity;
the neurocognitive assessment focusses on alertness,
cognitive flexibility and working memory. See table 1 for
instruments, operationalisation, time point of assessment
and expected direction of effects.
The proposed intervention components affect either
the preoperative or the intraoperative phase. While all
intervention components shall counteract POC and
decline of autonomy 1 and 6 months after surgery, the
specific measures focus on different aspects of postoperative health. Special attention is given to everyday
functioning; including nutritional and fitness status,
orientation and somatic complications.
Malnourished patients will be provided with high-
protein drinks for a maximum of 14 days up to the eve
of their surgery day. Additionally, patients are offered
a carbohydrate drink on the eve and 2 hours prior to
surgery,53 but also to reduce preoperative anxiety and
discomfort.53 54 Patients with frailty and poor physical
fitness are prompted to undergo preoperative progressive strength and fitness training, instructed via a short
personal introduction and information brochures and
logged by a self-report diary. All patients are advised to
perform breathing exercises, as taught by an information
brochure.
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Data analysis
For the exploratory effectiveness of the intervention, a
comparison between the control and the intervention
group will be conducted. We plan to use the intention
to treat method to conduct the primary analyses. Missing
values will be accounted for by using mixed modelling
techniques. The data will be analysed using descriptive
and inferential statistics. The effects of the intervention
will be estimated by using segmented regressions.61–63 For
the effectiveness analyses, generalised two-
level regression models (linear, logistic or Cox depending on the
outcome) will be used. This enables a nuanced estimation of time and intervention effects, taking into account
time trends within and between the groups. The first level
connotes the progression of the individual patients and

will be estimated in intercept and slope. The second level
connotes the difference between persons, taking into
account time and group-effects. Should the assumptions
for segmented regressions be violated, the models will be
adjusted accordingly. Propensity score methods will be
used in case of strong violation.64 Results with p<0.05 will
be considered as statistically significant. As this study is
of explorative nature, no adjustments will take place for
multiple testing. However, the elevated risk of an occurrence of type-I errors will be regarded when interpreting
the results.
Feasibility assessment of the implementation
Procedures and instruments
A process evaluation is conducted to explore the feasibility of the PeriAge intervention. The critical elements
for capturing the degree of feasibility in this study are
acceptance of those affected, in particular patients and
clinical staff, as well as the, practicability, realisation and
adoption, accessibility of the intervention and fidelity to
protocol, chosen by means of the current standards of
feasibility studies (see table 2).65–67
Using a mixed method approach, the feasibility evaluation is segmented into a quantitative and a qualitative
analysis. The quantitative analysis consists of continuous
documentation of the realisation of the intervention
from the implementation phase onwards (see figure 2).
An intervention checklist is filled in for every patient.
This checklist is tailored on risk factors and interventions
of the study and enquires about the proper execution of

Table 2 Quantitative and qualitative feasibility assessment; type and description of analysis
Quantitative analysis

Qualitative analysis*

Domain

Operationalisation

Brief description

Staff

Patient

Acceptance

Satisfaction with the intervention and
its implementation
Relevance of the intervention and
compatibility with the specific setting

--

x

x

(Effectiveness outcomes, see above)

x

x

 Realisation and
adoption

Realisation: intend and action to
employ the intervention
Adoption: adjusted execution of the
intervention to fit the setting and
recording of these adjustments

►►

Accessibility

Penetration of intervention and
access for all designated and eligible
recipients

Practicability

 Fidelity to protocol

x
Data quality analysis on
congruency, completeness,
plausibility and sources of potential
errors.
 
→ reported and adapted if
necessary
►► Descriptive statistics of self-
report diary and intervention
checklist

 

Evaluation of reasons for non-
x
participation, recruitment progression
and attrition rate Analysis of
demographics and morbidity of
dropouts
Quality and of intervention delivery and Evaluation of implementation
x
adherence to implementation protocol processes and interim adaptations by
intervention checklist records

 

 

*Thematic analysis of semi-structured interviews.
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sample size of 30 is minimally required for the identification of an event with an average occurrence of 10%
with a confidence of 95%.55 Because of an expected
dropout greater than 30%, as is common in studies that
are performed under routine conditions, together with
the plan to analyse multiple outcomes, we aim to recruit
80 patients in each of the three study arms, resulting in
approximately 240 patients in total. The effect size of our
intervention in our sample is not known as in its present
combination it has not yet been tested. However, sufficiently powered effectiveness studies investigating similar
populations to ours, aspects of our intervention and/or
on parts of the here assessed complications, came up with
similar sample sizes.59 60

Open access

individual interventions for example, the reduction of
inappropriate polypharmacy, the retainment of orientation aids and the usage of the BIS during surgery. With this
collection of process data deviations from the protocol
can be prevented, or alternatively, detected. Additional
plausibility analyses of the outcome data are performed.
For the qualitative feasibility analyses, information on
the experience of the clinical and study staff and patients
regarding the individual intervention components are
collected and evaluated. First, meeting logs of the project
will be described. Second, semi-
structured interviews
will be conducted examining experience and opinion
of the interviewee about adequacy and purpose of the
intervention, as well as impediments and facilitators of
the implementation process. The interviews will contain
mainly open-ended questions. Interviewing patients and
professionals of different contexts shall capture different
perspectives on the implementation and increase the
validity of the results. While the patient interviews will be
held within the intervention phase after completing the
T3 enquiry, the staff interviews will be conducted twice;
once during the implementation phase and once after
the termination of the intervention phase. The first staff
interview serves not only as an inspection of feasibility, but
also allows that necessary adjustments might be exposed
and realised. The second interview repeats and finalises
the inspection of feasibility.
Olotu C, et al. BMJ Open 2019;9:e031837. doi:10.1136/bmjopen-2019-031837

Recruitment/sample size
Additional to the recruitment of 240 patients for the
effectiveness analysis, it is planned to interview 5 to 10
study staff members medical assistants and clinicians, who
are affected by the implementation. Additionally, seven
randomly chosen patients of the intervention phase will
be interviewed. These interviews take place after T3. The
chosen sample size is based on experience and literature
on saturation of information gain.68
Data analysis
To perform the process evaluation, two structured analyses of the process and outcome data will be performed
on congruency and completeness in order to detect
potential discrepancies between conception and realisations. The first analysis is conducted before initiation of
the implementation phase and the second is conducted
after the data collection is completed. The results of the
evaluations as well as the results of the intervention checklist (see above), will be examined via descriptive statistics.
The interviews will be recorded, transcribed and analysed
by using a realist thematic analysis approach,69 specifically
a framework content analysis.70 The thematic analysis
approach is a method by which qualitative data is coded
into themes (see figure 3). We will use a mainly deductive approach, as our feasibility outcomes are already
predefined (see table 2). Coding schemes are developed
7
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Figure 2 Incorporation of the implementation and feasibility assessment within the study outline. From the implementation
phase onwards up to the completion of the intervention phase, the quantitative and qualitative feasibility analyses will be
performed.

Open access

beforehand and discussed regularly. Nevertheless, we are
open to the possibility of inductive theme generation, if
data suggests. The results will be reported using consolidated criteria for reporting qualitative research.71

Statistics.73 Lastly, the software MAXQDA74 will be used
for qualitative data analyses.

Patient and public involvement
Patients and public were and will not be directly involved
in the research study design. However, within the qualitative analysis, we will assess the patient’s opinion of
the PeriAge intervention, and about burden and time
required to take part in this study. One research question is dedicated to obtain and integrate the patient’s
opinion into the results and eventually into the decision
whether to continue and incorporate the programme in
routine care. It is not planned to involve patients in the
dissemination of the results. If the intervention shows to
be feasible and brings added value into the healthcare of
geriatric patients, it will be maintained and expanded to
all wards and all surgical geriatric patients in the University Medical Centre Hamburg-Eppendorf.

Ethics and dissemination
Ethical and safety considerations
The study will be carried out according to the Helsinki
Declaration of the World Medical Association. The principles of good scientific practice will be followed. Study
participation is voluntary and may be withdrawn at any
moment. Written informed consent will be obtained prior
to participation. Patients will be fully educated about the
aims and procedure of the study, data collection and the
use of collected data. The rejection of participation has
no negative consequences for patients and their care. No
foreseeable risk at any moment results from the participation in this study. No compassionate use will be carried
out. All intervention components are non-invasive expect
for the preoperative iron infusion if required according to
the Patient Blood Management protocol. However, this is
no experimental therapy method but an established and
evidence-
based measure, which is executed according
to existing guidelines and approved by the local ethical
review committee. Preserving principles of data sensitivity,

Software
Microsoft Access will be used for data collection, storage
and preparation. For most quantitative data analyses,
it is anticipated to use the software R72 and IBM SPSS
8
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Figure 3 Scheme of theme coding of qualitative feasibility interviews. Potential statements of patients and staff are coded into
the different organising aspects of the global feasibility theme.

Open access

Dissemination plan
The results of the project will be published in scientific journals. In order to assure high accessibility, we aim to publish
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