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Abstract 

Background: Rocking chair therapy has been explored in patients with dementia to promote the feeling of 

relaxation, but not in Intensive Care Unit (ICU) patients with delirium.

Aim: The aim is to investigate the effect of a chair with or without rocking motion on the duration of 

delirium and intensity of agitation in critically ill patients admitted to the ICU. 

Design: This is an investigator-initiated pragmatic, multicentre, parallel-grouped, centrally randomised, 

stratified, data analyst-blinded trial. 

Method: We will include patients for 1:1 web-based randomisation, stratified by site in patients 18 years or 

older with a positive delirium score identified by a validated tool. We will exclude patients mainly due to 

mobilisation restrictions, body weight exceeding 130 kilograms, inability to provide consent, and presence 

of multi resistant bacteria or viral droplet infections. The intervention group will receive a minimum of 20 

minutes of rocking therapy daily. The control group will be transferred to the same type of chair, but 
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without rocking therapy daily. A power calculation with a risk reduction of 20%, a power of 80% with an 

alpha cut-off on 5% and further 20% inclusion gives 76 patients in intervention and control group reaching 

a total of n=152 inclusion in the trial.

Conclusion: The RockingICU trial will provide important new knowledge and raise research questions 

regarding non-pharmacological interventions to alleviate delirium in ICU patients. 

Keywords: Delirium, Intensive Care, mobilisation

INTRODUCTION

Critically ill patients admitted to an Intensive Care Unit (ICU) risk developing delirium1–3. Delirium is an 

acute fluctuating disturbance in attention and awareness, combined with a change in perception or 

cognition, as a direct physiological consequence of another medical condition, substance intoxication or 

withdrawal, exposure to a toxin, or is due to multiple etiologies4. Delirium manifests itself in three 

subtypes: hypoactive delirium characterized by drowsiness, hyperactive delirium  characterized by 

restlessness and agitation, and mixed delirium as a fluctuating condition between the other two subtypes5. 

Delirium is associated with worse patient outcomes, such as dementia, cognitive impairment, increased 

morbidity, as well as prolonged mechanical ventilation and hospital stay. A recent study indicated that 

longer duration of hypoactive delirium was associated with worse long-term cognitive function6. Patients 

report recalling unreal experiences and hallucinations rather than actual events7. In routine delirium 

screening in the ICU it is important to use validated screening tools. The Confusion Assessment Method for 

the Intensive Care Unit (CAM-ICU) and the Intensive Care Delirium Screening Checklist (ICDSC) are 

recommended in the ICU setting3,8,9.

During ICU admission delirious patients might experience unpleasant hallucinations and perceptions, inner 

restlessness, and lack of sleep. Physical and mental loss of control might present a safety risk for the 

patient, relatives and health care staff. International recommendations for the treatment and prevention of 

delirious symptoms are based on low to moderate quality of evidence. Multi-component non-

pharmacological interventions that focus on reducing modifiable risk factors for delirium by improving 

cognition, sleep, mobility, hearing and vision have been suggested, though, with very low quality of 

evidence9. 

Rocking chair therapy has been explored in patients with dementia and has been shown to promote a 

feeling of relaxation10. To our knowledge, no study has been conducted to evaluate the effect of rocking 

chair therapy on cognition and ICU delirium. 
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Trial hypothesis

We hypothesized that delirious patients receiving rocking chair therapy would have fewer days with 

delirium or coma (defined as the number of days that a patient is alive and free from both delirium and 

coma during the two-week intervention period) and improve 1 level closer to 0 on the Richmond Agitation 

and Sedation Scale (RASS) during and after the therapy. We also hypothesized that nurses would assess 

delirious patients as calmer and more attentive after rocking chair therapy. The aim of the present trial was 

to investigate the effect of a rocking vs. non-rocking chair on the duration of delirium and intensity of 

agitation in critically ill patients. 

METHOD

This trial protocol was written in accordance with the Standard Protocol Items: recommendation for 

Interventional Trials (SPRIT) 2013 statement11. The SPIRIT checklist is presented in Appendix S1.

Trial design

The RockingICU trial is an investigator-initiated, pragmatic, multicentre, parallel-grouped, centrally 

randomised, stratified, data-analyst-blinded trial with adequate allocation sequence generation and 

allocation concealment.

Trial conduct

The trial will adhere, to the Helsinki Declaration in its latest version, the international guidelines for good 

clinical practice, and the Danish data protection law. 

Randomisation

When a patient meets all inclusion criteria and no exclusion criteria, he or she will be randomised 1:1 using 

a web-based system according to a computer-generated allocation sequence list, the stratification variable, 

and varying block size. The allocation sequence and block size are only known by the statistician TL and 

remains concealed from the investigators until the final patient has completed the follow-up.

Blinding

The trial intervention is not blinded for investigators, clinical staff, or patients and relatives, as blinding of 

rocking chair therapy versus no rocking chair therapy is not feasible. The statistician assessing all outcomes 

will be masked for the allocation. The data for the two-week follow-up will be collected from the electronic 
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patient records and provided by the local investigators, who are not blinded for the allocation, by entering 

the data from patients’ files to REDCap. 

Inclusion criteria

Eligible patients must be;

 Age ≥ 18 years

 Positive for delirium, defined by positive CAM-ICU score or ICDSC above 3

Exclusion criteria

 Unable to transfer to the rocking chair 

 Patient refusal to sit in rocking chair 

 Critical illness related neuropathy or myopathy 

 Liver coma

 Receiving Extracorporeal membrane oxygenation (ECMO) therapy

 Unable to provide consent

 Withdrawal of active therapy

 Body weight exceeding 130 kilograms (capacity of the chair)

 Suicidal

 Alcohol related delirium 

 Affected by multi resistant bacteria or viral droplet infection

Trial intervention

The RockingICU intervention period is the time spent in the ICU from randomisation to a maximum of two-

weeks. If a patient is discharged and readmitted to an ICU participating in the RockingICU within the two-

week follow-up period, the allocation to intervention will continue. 

Rocking chair therapy (intervention group)

The rocking chairs are reclining chairs with an optional rocking motion and music system. There are several 

programs for motion and music. The chairs are developed for relaxation and reverse the negative 

behaviour in patients with neuropsychiatric symptoms, during dementia disease12. 

Patients allocated to the intervention group will receive a daily minimum of 20 minutes of rocking therapy. 

The music will be turned on, unless the patient declines music. The program used in the intervention is 

“Refresh”, which is recommended for power napping and to dampen arousal. The program follows an 
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algorithm: the initial rocking motion is set according to the patient’s breathing. After three minutes the 

rocking motion decreases to a sleeping breathing pattern. After 18 minutes the rocking motion increases 

again to awaken the patient. The rocking motion is adjusted to follow the patient’s breathing and the 

volume of the music decreases during therapy. If the patient is comfortable in the rocking chair or has 

fallen asleep, the program can be repeated for an additional 20 minutes.

No rocking chair therapy (control group)

The same chair is used for the intervention and the control group to avoid confounding of different types of 

chairs. The difference is that, the rocking motion and music system are not activated. The patients allocated 

to the control group will be transferred to the rocking chair for a minimum of 20 minutes. If the patient is 

comfortable or has fallen asleep in the chair it is possible to extend the time in the chair for additional 20 

minutes. 

Pausing criteria in both groups is defined as having 2 continuous negative delirium assessments over a 

period of 24 hours.

Outcome measures

Primary outcomes

Our primary outcome measures are number of days alive without coma and delirium in the two week 

follow-up period. 

Secondary outcomes

We have eight secondary outcome measures which are: number of days alive and without life support 

within the two-weeks follow-up, length of stay in the ICU, the daily RASS, the delta RASS before and after 

the intervention, number of patients that received benzodiazepines, antipsychotics or continues infusion of 

sedatives when receiving the intervention (both intervention and control group), number of times the 

intervention was discontinued, number of patients that received other treatment against delirium and an 

evaluation by the nurse of the patients experiences of comfort during the intervention. 

Data registration

REDCap (Research Electronic Data Capture) is a secure, web-based software platform designed to support 

data capture for research study and trials, providing 1) an intuitive interface for validated data capture; 2) 

audit trails for tracking data manipulation and export procedures; 3) automated export procedures for 

seamless data downloads to common statistical packages; and 4) procedures for data integration and 
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interoperability with external sources. Data are collected and managed using REDCap are hosted at the 

Capital Region of Denmark13,14.

The coordinating investigator or her delegates will do a centralised day-to-day monitoring through the 

eCRF. 

Baseline variables

1. Age

2. Sex

3. Number of days in the ICU before randomisation

4. ICU admission diagnosis, acute surgery, elective surgery, trauma, (ECMO) during surgery prior to 

ICU admission, brain damage due to trauma or spinal injury, Subarachnoid haemorrhage (SAH) and 

intracerebral haemorrhage (ICH), or stroke within the last 6 months. 

5. The 7 values for the Simplified Mortality Score in ICU (SMS-ICU), which is obtained 24 hours prior to 

randomisation (age, lowest systolic blood pressure, acute surgical admission, hematologic 

malignancy or metastatic cancer, and the use of vasopressors/inotropes, respiratory support 

(invasive or non-invasive mechanical ventilation) and Renal Replacement Therapy (RRT))15. 

6. Risk factors for delirium, traumatic brain injury within the last 6 month including stroke16, known 

psychiatric diseases, treated with haloperidol before ICU admission, smoking, alcohol abuse, other 

abuse and daily benzodiazepine use. 

Daily during ICU admission

Twice a day the following variables will be registered:

1. Coma defined by a RASS of -3 or -5 or a Glasgow Coma Score (GCS) below 8. 

2. Delirium, defined by a positive CAM-ICU or an ICDSC ≥ 4

3. RASS

The following variables will be registered once a day:

1. The use of invasive mechanical ventilation this day, including non-invasive continuously positive 

airway pressure (CPAP) administrated by mask or tracheotomy were recurrent CPAP is not 

registered on this day.

2. Treatment for delirium with the following: haloperidol, olanzapine, benzodiazepine, propofol or 

dexmedetomidine infusion use on this day.

3. Any treatment for insomnia with melatonin or anti-hypnotical on this day.
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4. Use of RTT on this day.

5. Use of opioids on this day.

Evaluation of the rocking chair

The following variables will be registered by the nurses when the patient is transferred to the rocking chair:

1. RASS 

2. Any continuous infusion of sedatives

3. The patient falls asleep while in the rocking chair (evaluated by the nurse)

The following variables will be registered by the nurse up to 30 min after the patient is transferred from the 

rocking chair to the bed or another chair:

1. RASS 

2. Any continuous infusion of sedatives

3. The patient falls asleep after being transferred out of the rocking chair.

4. Discontinuation of intervention, meaning that the patient was transferred out of the rocking chair 

because any of the following: nausea, dizziness, the patient asked to be transferred out of the 

rocking chair, the patient escaped the rocking chair, technical problems or other.

5. The patient experienced comfort in the rocking chair (evaluated by the nurse) 

a. In your opinion did the patient relax when sitting in the rocking chair (to a high extent, to 

some extent, to no extent or don’t know)?

b. In your opinion did the patient benefit from sitting in the rocking chair (to a high extent, to 

some extent, to less extent or don’t know)?

c. In your opinion was the rocking chair comfortable for the patient to sit in(to a high extent, 

to some extent, to less extent or don’t know)?

Follow-up two weeks after randomisation the following variables will be registered:

1. Was the patient alive on this day, if not date of death

2. Was the patient transferred out of the ICU and date of transferred

Safety

Eligible patients will be randomised and receive at least one intervention before the relatives are asked for 

permission to continue the intervention. If the relatives do not wish to continue the intervention, we will 

ask permission to continue to obtain data. When the patient is habitual and no longer delirious the patient 
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will be given verbal and written information and asked to give consent for the use of the obtained data. The 

patients can be withdrawn from the trial at any time if the patient or relative withdraws consent, or the 

patient after inclusion is being withheld on coercive measures or the responsible physician in agreement 

with the primary investigator decides that withdrawal is in the patient’s interest.

To our knowledge, no serious adverse responses to rocking chair therapy have been recorded. The 

intervention will be discontinued if the patients experience nausea or dizziness when receiving the rocking 

chair therapy. 

Missing data

If less than 5% of the required data for primary or secondary outcomes measures analysis is missing, a 

complete case analysis will be performed. If more than 5% are missing, we will assess whether data are 

“missing completely at random” (MCAR criterion) based on a rational assessment of the pattern of missing 

data (Mallinckrodt C.H et al 2012). If it is concluded that data are not missing completely at random, 

multiple imputations using chained equations will be performed under the assumption that the date are 

“missing at random” (MAR criterion) (Vickers A 2013). 

In case any multiple imputation is needed, we will use all relevant outcomes and the stratification variables 

(stratified for site), age, elective or emergency surgery, medical admission or receiving ECMO at baseline, 

haematologic or metastatic cancer at baseline and risk factors of delirium also at baseline (traumatic brain 

injury with in the last 6 month, known psychiatric disease, treated with haloperidol before admission to the 

ICU, smoking, alcohol abuse, other abuse or current in habitual treatment with benzodiazepines) and 

components of the SMS-ICU15. If multiple imputation is implemented, then trials primary results will be 

based on this data. The unadjusted non-imputed analysis will also be presented. 

General analytical principles

All analysis will be performed on the Intention-to-treat (ITT) population as well as the per-protocol 

population (PPP). The ITT population is defined as all randomised participants for whom there is consent for 

the use of data. The primary conclusions of the trial will be based om the ITT analysis. The PPP (per protocol 

population) is defined as randomised participants except those having one or more major protocol 

violations. Major violations of the protocol are defined as follows:

1. Eligible Patients not receiving the allocated intervention > 2 days 

2. Ineligible Patients receiving the allocated intervention > 2 days (delirium negative)

3. Ineligible Patients withdrawn from the intervention.
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Statistical analysis

Trial profile

A Consolidation Standards of Reporting of Randomised Trials  (CONSORT) diagram17 will display the flow of 

participants specified by the number of participants fulfilling inclusion or exclusion criteria and reason or 

exclusion. The number of participants included in the ITT and PP analyses will also be presented. 

Primary outcome measure

Our primary analysis will be adjusted for the stratification variable being site at randomisation. The primary 

outcome will be compared between the rocking and non-rocking groups using a likelihood  ratio test with a 

single p-value, described by Jensen et al18. The treatment effect size will be quantified and reported as raw 

means in the two groups along with the 95% confidence interval for each mean and the mean difference 

(MD) derived for the likelihood function. A two-sided p-value 0.05 will be considered statistically significant. 

A secondary analysis will be adjusted for site, age, the SMS-score, TBI, number of days in the ICU before 

randomisation, ECMO during surgery prior to ICU admission, brain damage due to trauma or spinal injury, 

SAH, ICH and stroke within the last 6 months and risk factors for delirium (traumatic brain injury within the 

last 6 month including stroke, known psychiatric diseases, treated with haloperidol before ICU admission, 

smoking, alcohol abuse, other abuse and daily benzodiazepine use at baseline). 

Secondary outcome measures

The continuous secondary outcome measures; daily RASS and the delta RASS before and after the 

intervention, number of days alive and without life support and length of stay in the ICU, will be analysed 

using the same methods as the primary outcome.

The dichotomous secondary outcome measures; number of patients that received benzodiazepines, 

antipsychotics or continues infusion of sedatives when receiving the intervention, number of times the 

intervention was discontinued, number of patients that received other treatment against delirium and an 

evaluation of the patients experience in the rocking chair described by the nurse, will be analysed using 

logistic regression with the same adjustments as for the continuous secondary outcomes. 

The continuous secondary outcome measures will be reported as mean difference whereas the 

dichotomous outcome will be reported as absolute or relative risk ratio. Corresponding to a modified 

Bonferroni adjustment, 99% confidence intervals not including 0 for mean difference (MD) or 1 for risk 
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ration (RR) will be considered “definitely” as statistically significant, while 95% confidence intervals not 

including 0 for MD or 1 for RR  will be considered “possible” statistically significant.

Pre-planned subgroup analysis

We have planned to compare the following pre-specified subgroup based on participant characteristics at 

baseline on primary outcome and selected secondary outcome measures. 

1. We hypothesise that the effect of the intervention will vary between sites. 

2. We hypothesise that the delirium motor subtype at randomisation will influence the primary outcome, 

e.g. That hyperactive delirious patients will have an increased effect of the rocking therapy.

3. We hypothesised an increased effect of the rocking therapy in patients with higher SMS-score. 

To conclude that a subgroup heterogeneity effects are present the test of interaction needs to be 

statistically significant. Corresponding to a modified Bonferroni adjustment, described for primary and 

secondary outcome measures. 

Sample size estimation

Previous studies describe that delirious adults ICU patients have a mean duration of 2.3 days (SD ±9 days) 

with delirium19. With a wish of a risk reduction of 20%, a power of 80% with an alpha cut-off on 5% and 

further 20% inclusion of patients hence, expectation of a non-normal distribution gives an calculation 

power of 76 patients in the rocking group and 76 patients in the non-rocking group (total n=152) 

https://clincalc.com/stats/samplesize.aspx. 

Ethical considerations for participation 

The trial is registered at clinicaltrials.gov (NCT04401514). The trial was registered at The Capital 

Region of Denmark ethical Committees (H-180556774) and the Danish Data Protection Agency (P-

2020-114). Permission to conduct the trail was not needed by the Danish Medicine Agency since 

the rocking chair was not considered a paramedical device but considered a furniture. All 

recruiting ICUs authorities gave written consent for the trail conduct. We will enrol patients after 

achievement of consent for participation according to national regulations.  

Finance
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The RockingICU trial has received financial support from the Danish foundation TrygFonden (125541) and 

the The Joint Research Foundation between Odense University Hospital and Rigshospitalet, Copenhagen 

University Hospital (69-A3331). Wellness Nordic has donated one rocking chair to Rigshospitalet, University 

Hospital, Copenhagen. The funding sources have no influence on trial design, data collection, analysis and 

reporting. 

Trial organisation and management

The RockingICU trial is registered and supported by the Intensive Care Unit at Copenhagen University 

Hospital, Rigshospitalet. The steering Committee is responsible for the overall management and 

coordination. Site investigators will manage, coordinate, data collection and maintenance of trial 

documents of the trial at the difference sites.

Co-enrolment of participants in other interventional trials must be approved by the RockingICU steering 

committee but is generally appreciated.  

Discussion

To our knowledge, the rocking chair with music therapy has not previously been tested as a non-

pharmacological intervention in delirious intensive care patients. So far, no non-pharmacological 

interventions for preventing or treating manifest delirium has proven to have effect20,21. Rocking 

chair therapy was chosen as this intervention to alleviate delirium was recently implemented at 

the Copenhagen University Hospital, Rigshospitalet, but no evidence on the intervention exist. The 

trial will inform ICU professionals on the benefits and harms of the treatment of delirium using 

rocking chair therapy.

Outcome

In 2020 the first core outcome set for delirium in ICU patients was published22. The literature 

described outcomes in interventional trials for manifest delirium as delirium duration, use of 

antipsychotics medications, additional medication for agitation, delirium and coma free days, time 

to resolution, mortality and lasts delirium severity. To address the potential benefit and harms of 

rocking chair therapy we decided on a composite outcome of delirium and coma free days which 

has been used in previous studies; however, this measure does not address death. When 

addressing length of stay in ICU or hospital as primary outcome the bias is competing events such 

as death and difference discharge criteria. With a primary outcome of days alive without coma or 
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delirium within a two-week follow-up it addresses mortality and includes morbidity (causing 

prolonged intensive care stay). The primary outcome measure is also objective, informative, 

consistent and likely patient-centered23.

Strengths

The RockingICU trial is a clinical investigator-initiated, national randomised controlled trial, 

considering a non-pharmacological intervention to intervene against manifest delirium in ICU 

patients. The design is based methodology, which includes concealed group allocation, blinding of 

outcome assessors and trial statistician. This is also a novel trail which has never been attempted 

before, tour knowledge. 

Limitations

The RockingICU trial requires systematic delirium screening of all patients not meeting the coma 

criteria in the ICU and is thereby predominant for compliance in the trial. In consistence delirium 

screening, patient recruitment might be biased toward missing patients with hypoactive delirium 

and prolonging the intervention, and hence, pausing criteria cannot be meet. Therefore, the trial 

demands that delirium screening is implemented and a consistent element of standard of care in 

participating ICUs. 

Power estimations for secondary outcomes were not conducted. The use of composite outcome 

measures has been criticised in the past, because it is difficult to understand which component of 

the outcome that is responsible for the effect of the intervention. Since the follow time is two 

weeks and some patients do stay longer in ICU and some patients do experience longer periods of 

coma or delirium, we will not be able to report on total number of coma and delirium days or total 

number of death. We recognize the limitation of this feasibility trial. 

Data sharing statement

The final de-identified dataset used for analysis will be made available 12 month after the two-week follow-

up period of the last randomised patients according to the recent ICMJE recommendations24. All trial 

documents, including protocol amendments, will be made available when contacting corresponding author. 
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Dissemination

When completion of the RockingICU trial, all results will be submitted to a peer-review medical journal 

irrespective of the direction of the results. We will adhere to the CONSORT statement including the 

accountability of all patients screened17.

Status

The RockingICU trial was initiated on June 8th, 2020 and completion is accepted within one and a half year.
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