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Abstract

Background—Delirium is an acute change in mental status characterized by sudden onset, 

fluctuating course, inattention, disorganized thinking, and abnormal level of consciousness. The 

objective of the randomized controlled trial “A Strategy to Reduce the Incidence of Postoperative 
Delirium in Elderly Patients”(STRIDE) is to assess the effectiveness of light versus heavy sedation 

on delirium and other outcomes in elderly patients undergoing hip fracture repair surgery. Our goal 

is to describe the design considerations and lessons learned in planning and implementing the 

STRIDE trial.

Methods—Discussed are challenges encountered including (1) how to ensure that we quickly 

identify, assess the eligibility of, and randomize traumatic hip fracture patients; (2) how to 

implement interventions that involve continuous monitoring and adjustment during the surgery; 

and (3) how to measure and ascertain the primary outcome, delirium.

Results—To address the first challenge, we monitored the operating room schedule more 

actively than anticipated. We constructed and organized eligibility assessment data collection 
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forms by purpose and by source of information needed to complete them. We decided that 

randomization needs to take place in the operating room. To address the second challenge, we 

designed and implemented a treatment protocol, and covered the bispectral index monitor to 

prevent the Anesthesiologists/Anesthetists from being influenced by the bispectral index reading 

while administering the intervention. Finally, clinical assessment of delirium consisted of 

standardized interviews of the patient using validated instruments, interviews of those caring for 

the patient, and review of the medical record. A consensus panel made the final determination of a 

delirium diagnosis. We note that STRIDE is a single-center trial. The decisions we took may have 

different implications for multi-center trials.

Conclusions—Lessons learned are likely to provide useful information to others designing trials 

in emergency and surgical setting, and for those who are interested in unbiased assessment of 

delirium.
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Introduction

Delirium is an acute change in mental status characterized by sudden onset, fluctuating 

course, inattention, disorganized thinking, and abnormal level of consciousness.1 Mounting 

evidence has linked delirium with poor patient outcomes, including increased risk of death, 

institutionalization, and dementia.2 In addition, incident delirium is an important predictor of 

longer hospital stay and increased health care costs.3 Every year, 2–3 million elderly patients 

develop delirium during their hospital stay, accounting for more than 17.5 million inpatient 

days and more than $4 billion in Medicare expenditures.4

Rationale for the trial

The risk of delirium in elderly patients after major elective surgery is between 10% and 

25%, and is as high as 50% following cardiac surgery and hip fracture repair.5–9 Because 

postoperative delirium is common, posing a heavy disease burden to the patient and the 

health care system, interventions that target modifiable risk factors are the mainstay of 

delirium prevention.10 One such risk factor may be sedative drugs where both drug selection 

and dosage can be modified. Sedative drugs, typically propofol, are administered in addition 

to anesthesia during the surgery to relieve anxiety, discomfort or pain, and diminish memory 

of the event. Although higher doses of intraoperative sedative drugs have been associated 

with higher risk of delirium in intensive care unit patients,11 intraoperative sedation level is 

not actively managed to prevent delirium in current clinical practice.

The principal objective of the randomized clinical trial “A Strategy to Reduce the Incidence 
of Postoperative Delirium in Elderly Patients”(STRIDE) is to assess the effectiveness of 

light versus heavy sedation in reducing the incidence of postoperative delirium and other 

outcomes in elderly patients undergoing hip fracture repair surgery. Light sedation was 

defined as an Observer’s Assessment of Alertness/Sedation (OAA/S) score of 3–5 and heavy 

sedation as an OAA/S score of 0–2. Our literature searches of the PubMed and The 
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Cochrane Library at the time of planning STRIDE identified only one randomized controlled 

trial, a preliminary study performed by the same Principal Investigator (Dr. Frederick 

Sieber),12 and no systematic review or other randomized controlled trial that had addressed 

the main research question posted by STRIDE. The objective of this article is to describe 

important design considerations and decisions made in STRIDE.

Methods

Table 1 provides the design synopsis of STRIDE, more fully described in the protocol 

(online Appendix). In brief, STRIDE is a randomized, two-group, parallel, superiority trial 

in patients with traumatic hip fracture undergoing hip fracture repair surgery at the Johns 

Hopkins Bayview Medical Center. Participants were randomized at a 1:1 ratio, using a 

blocked random sequence stratified by age and dementia status, to light or heavy propofol 

sedation during surgery.

We collected follow-up data in hospital and at 1 and 12 months post-surgery. The primary 

outcome was in-hospital incidence of delirium during post-operative Day 1 to Day 5 or to 

hospital discharge, whichever occurred first. The Johns Hopkins Medical Institutions 

Institutional Review Board approved the trial. Funding by the National Institute of Aging 

began on May 1, 2010; enrollment began on November 18, 2011. A trial protocol that 

follows the “Standard Protocol Items: Recommendations for Interventional Trials” (SPIRIT) 

statement13 is available in the online Appendix.

Results

Table 2 outlines the challenges and solutions implemented in STRIDE. Most of the 

anticipated challenges were identified by running the preliminary trial and through 

discussions with the clinicians, nurses, and family caring for hip fracture patients. We 

describe three challenges in detail below, including (1) how to ensure that we quickly 

identify, assess the eligibility of, and randomize traumatic hip fracture patients at a time 

when they are in great pain and require immediate surgery; (2) how to implement 

interventions that involve continuous monitoring and adjustment during the surgery; and (3) 

how to measure and ascertain the primary outcome, delirium, given the short hospital stay, 

changing nursing shifts, and the need for a verifiable and unbiased assessment.

Assessing eligibility

The primary inclusion criteria for STRIDE were planned repair of acute primary traumatic 

hip fracture under spinal anesthesia; 65 years of age or older; Mini-mental Status Exam 

score of 15 or greater before surgery; ability to understand, speak, read, and write English; 

and successful spinal anesthesia in preparation for the hip repair surgery. In STRIDE, all 

participants received the same spinal anesthetic: 15 mg isobaric bupivacaine plus 25 mcg 

fentanyl. Exclusion criteria were contraindications to spinal anesthesia (e.g., severe aortic 

stenosis and anticoagulation); preoperative delirium; intubation pre-surgery; stage IV 

congestive heart failure; or severe chronic obstructive pulmonary disease. Also excluded 

were patients with a prescription for clopidogrel within 7 days prior to surgery, ticlopidine 

within 14 days prior to surgery, glycoprotein IIb/IIIa inhibitors, fondaparinux, or dabigatran 
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within 48 hours prior to surgery. We estimated that 200 participants would be needed based 

on a 4-year recruitment period in a single clinical center setting.

Establish eligibility for the trial

Identifying and enrolling participants for STRIDE was viewed as potentially challenging 

because patients who have acute traumatic hip fracture go to surgery soon after the fracture 

occurs, and prospective patients needed to be identified and assessed rapidly and accurately 

to determine eligibility. The time window to collect all needed information is typically 

within 3–4 hours before surgery. The screening and recruitment process was further 

complicated because the eligibility information was to be obtained from multiple sources, 

including three electronic databases being used at Johns Hopkins Bayview Medical Center 

(e.g., MediTech, Electronic Patient Record, Centricity); discussion was required with the 

patient or legally authorized representative; time was needed to obtain the laboratory results; 

and the judgment of the Study Anesthesiologist/Anesthetist was necessary. Finally, the pre-

operative delirium status might change while patients were waiting for surgery.

To address the above-mentioned challenges, we devised and revised several strategies for 

eligibility assessment in STRIDE. First, given the short time window prior to surgery, the 

protocol initially called for the Clinical Coordinator or the Study Anesthesiologist/

Anesthetist to manually review the operating room schedule to identify prospective 

participants. The operating room front desk staff updated the operating room schedule on an 

hourly basis. The advantage to this approach was that the approach was relatively simple and 

STRIDE staff could monitor availability of potentially eligible patients. As the trial 

proceeded, we found that more active scrutiny of the operating room schedule was needed 

because STRIDE staff had other duties and could not always monitor the lists as closely as 

needed to maximize enrollment. Hence we modified the protocol to have the operating room 

staff page the Study Team whenever a hip fracture repair was posted on the operating room 

schedule. In addition, we encouraged the orthopedic residents to page the Study Team when 

asked to consult for a hip fracture, thus providing the Study Team with advanced notice 

about an upcoming surgery. The Clinical Coordinator entered all candidates scheduled for 

traumatic hip fracture repair surgery on a Participant Registration Log to track and record all 

candidates and their final eligibility. Any patient entered on the log was considered 

“screened”.14

Second, in order to streamline the workflow and improve the efficiency of screening, we 

constructed and organized eligibility assessment data collection forms by purpose and by 

source of information needed to complete them, and required forms and questions within 

forms to be completed in sequence. For example, all information needed to complete the 

first form, which included eligibility criteria concerning age, language, type of fracture, 

medication, lab test, and medical history, was already available in the patient’s medical 

record so that no interaction with the patient or legally authorized representative was 

required, and ineligible patients could be excluded right away based on existing information. 

This approach ensured that the reasons for exclusion were documented consistently and 

could easily be tabulated for reporting. Whenever a surgery was delayed for more than 24 
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hours, the Clinical Coordinator re-evaluated the patient’s cognitive status prior to surgery to 

establish whether s/he was still eligible.

The study question that the STRIDE aims to address (i.e., the relative effect of light versus 

heavy sedation on post-operative delirium) is relevant only among those patients in which 

spinal anesthesia is possible. Because spinal anesthesia is not always technically possible, as 

shown in the preliminary study,12 we required successful placement of spinal anesthesia as 

an eligibility criterion. This criterion can be assessed only after the patient was in the 

operating room and ready for surgery.

To prevent randomizing ineligible patients, we provided the Study Anesthesiologist/

Anesthetist secured access to a web-based randomization assignment delivery system in the 

operating room. The Study Anesthesiologist/Anesthetist can request the randomization 

assignment after s/he confirms that the spinal anesthetic was optimize without leaving the 

operating room or interrupting the procedure.

Choice and implementation of study treatments

Propofol, the test intervention, was given for sedation. The Study Anesthesiologist/

Anesthetist titrated propofol individually for each patient to achieve and maintain the depth 

of sedation required by that patient’s randomly assigned treatment group (“light” or “heavy” 

sedation). As noted earlier, we defined light sedation to be an OAA/S score of 3–5 and 

heavy sedation to be an OAA/S score of 0–2. The main advantage of choosing these two 

levels of sedation is to maximize the difference in the propofol comparators: light sedation is 

comparable to minimal or no drug sedation while heavy sedation is comparable to general 

anesthesia.

The utility of using electroencephalography to gauge the depth of sedation (e.g., bispectral 

index score) was initially considered but not adopted because the OAA/S score is a clinical 

measure and can be applied in almost all settings, whereas electroencephalography is not 

used in all operating rooms.15 More importantly, previous studies have shown that OAA/S 

score is better indicator of the level of sedation than electroencephalography.15,16

We discussed in depth the treatment protocol and how to follow it strictly as the OAA/S 

scores fluctuated during surgery. The final treatment protocol is described below, and in our 

view, it is generalizable to other centers. When the Study Anesthesiologist/Anesthetist 

determined the sedation level of a participant randomized to heavy sedation to be too light 

(an OAA/S score of 3 or greater), the infusion rate of propofol was increased by 10–20 mcg 

per kg per minute, and the sedation was reassessed 5 minutes later following the change in 

infusion rate. This sequence was repeated until a sedation level of 0–2 was obtained. 

Likewise, when the Study Anesthesiologist/Anesthetist determined the sedation level of a 

participant randomized to light sedation to be too heavy (an OAA/S score of less than 3), the 

propofol infusion rate was decreased in steps of 10–20 mcg per kg per minute at a time, with 

a 5-minute interval before repeating the sequence until an OAA/S score of 3 or greater was 

achieved.
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Implementing a protocol that required continuous monitoring and adjustment of the 

intervention presented challenges. First, the Study Anesthesiologist/Anesthetists were 

trained extensively in the treatment protocol before the initiation of recruitment. Each Study 

Anesthesiologist/Anesthetist read the treatment protocol and completed five study cases 

under the direction of the Lead Study Anesthesiologist (Dr. Frederick Sieber). They also 

received continued training as the trial progressed.

Furthermore, to document the implementation to treatment protocol, the Study 

Anesthesiologist/Anesthetist recorded the OAA/S score every 15 minutes on the 

Intraoperative Data Form, which was kept and stored separately from all other forms, at all 

times, so as to maintain masking of the treatment assignment from all other study personnel. 

On the same form, the Study Anesthesiologist/Anesthetist also recorded the start and stop 

times of propofol infusion, the rates of infusion, the time and amount of each propofol bolus 

during the intraoperative period. Sedatives other than propofol were not administered 

intraoperatively, nor were intravenous opioids administered. Time to surgery, duration of the 

surgery, amount of blood loss, and fluid replacement during surgery were collected on every 

patient.

The Study Anesthesiologists/Anesthetists also monitored patient blood pressure, pulse 

oximetry, and electrocardiography during surgery. The bispectral index monitor was used on 

all participants in STRIDE. The bispectral index monitor displays the bispectral index score, 

which can be viewed as a means of checking on the level of sedation achieved during 

surgery. The bispectral index score measures changes in a patient's level of sedation using a 

computer-generated algorithm through the bispectral index monitor, to analyze data from a 

patient's electroencephalogram during surgery. While the advantage of keeping track of 

bispectral index score is clear, it could influence and unmask the Study Anesthesiologist/

Anesthetist. Thus, we decided that the bispectral index monitor readout should be covered 

throughout the surgery. In addition, bispectral index scores were kept and stored separately 

from all other forms, at all times, so as to maintain masking of the treatment assignment 

from all other study personnel. Our approach allows future comparison of the bispectral 

index data and OAA/S scores recorded intraoperatively.16

Considerations in measuring and ascertaining the primary outcome

The primary outcome of STRIDE was the in-hospital incidence of delirium during 

postoperative Day 1 to Day 5 or until hospital discharge, whichever occurs first. The mean 

hospital length of stay after hip fracture surgery at Johns Hopkins Bayview Medical Center 

is 5.7 days.17 The advantage to this more flexible outcome was that it accommodated the 

real world question related to in-hospital delirium. The disadvantage of this approach was 

that, if delirium occurred after discharge but within 5 days, we would not know.

In addition, no diagnostic physiologic measures of delirium exist; and in practice, the 

diagnosis is based on clinical judgment after examining the patient, collecting information 

from the informant sources, and reviewing the medical record. This presents a challenge for 

trials utilizing delirium as an outcome because measurement errors are likely.
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To overcome this challenge, we reviewed the literature and brought in experts in geriatrics, 

psychiatry, anesthesiology, clinical trial, and statistics. We decided that, in STRIDE, clinical 

assessment of delirium, performed by delirium assessors masked to the treatment 

assignment, would consist of standardized face-to-face interviews of the patient using 

validated instruments, interviews of family, friends and medical staff caring for the patient, 

and review of the medical record for the foregoing 24 hours (Figure 1). In addition, we 

convened a consensus panel who made the final determination of a delirium diagnosis. An 

advantage to this approach was that it was likely to be a thorough, standardized, and 

unbiased assessment of the presence of delirium. We believed that this was necessary to 

provide reliable estimates of treatment effect that could impact medical practice if an effect 

was found. A disadvantage of our approach is that it is not “real world” and would be time 

consuming and costly to implement in the trial.

The patient interview by delirium assessor comprised a series of questions about the 

patient’s sleep–wake cycle, perceptual experiences, recent account about their stay in the 

hospital, and the patient’s current pain rating. The delirium assessor also tested the patient’ 

cognition using the Mini Mental State Examination,18 Abbreviated Digit Span Test,19 and 

attention by asking the patient to recite the months of the year, or days of the week, in 

reverse order. The delirium assessor interviewed family members or friends using the Short 

Form of the Informant Questionnaire on Cognitive Decline in the Elderly20 to establish the 

patient’s cognitive function prior to hospitalization. Family members or friends also 

commented on the patient’s current function on the baseline interview, specifically probing 

for any information regarding an acute change in thinking or confusion consistent with a 

delirium diagnosis. The delirium assessor queried medical staff, including nurses and 

physicians caring for the patient, regarding the signs and symptoms of delirium at baseline 

and on each post-operative day of assessment. The delirium assessor reviewed the medical 

record each day, noting any references made by the clinical staff to patient confusion, 

agitation, somnolence, disrupted sleep-wake cycle, and perceptual disturbances.

The delirium assessor synthesized the information gathered in a summary narrative. The 

narrative described the patient’s appearance, behavior, attention, level of arousal, overall 

performance, environment in which interviewed, and any salient events that occurred during 

the interview. The delirium assessor then rated the patient using the 13-item severity scale 

“Delirium Rating Scale Revised 98” and the “Confusion Assessment Method”.21–23 Because 

delirium symptoms fluctuate throughout the day, the delirium assessor attempted to see the 

patient at approximately the same time each day in the postoperative period.

Training of the Delirium Assessor

The Delirium Assessor, experienced with standardized psychiatric interviewing skills, was 

supervised by the Study Psychiatrist. Training for each Delirium Assessor prior to the start 

of the study included 3 hours of didactic lectures on the clinical characteristics of delirium 

and dementia and 2.5 hours of video viewing of examples of patients with delirium for 

rating purposes using Delirium Rating Scale Revised 98 and Confusion Assessment Method 

assessment forms. Afterwards, each Delirium Assessor was trained with volunteer patients 

(with or without delirium) not involved in the study. The Delirium Assessor and the Study 
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Psychiatrist independently completed their own ratings on the volunteer patients. Agreement 

between the Delirium Assessor and Study Psychiatrist ratings was compared, discussed, and 

documented after each training case. Delirium Assessors were allowed to begin evaluating 

patients in STRIDE once they had completed co-rated training interviews that were in 100% 

agreement for Confusion Assessment Method diagnosis and +/− 2 points on the Delirium 

Rating Scale total severity score (range 0 – 39) for 5 consecutive cases. The number of 

training cases completed prior to the start of the study ranged from 5 to 12 for the 3 

Delirium Assessors.

Consensus panel for delirium diagnosis

A consensus panel, consisting of a geriatrician and two psychiatrists who have expertise in 

delirium assessment, masked to individual treatment assignment, reviewed all delirium 

assessments. To reach consensus on the delirium diagnosis, the consensus panel reviewed all 

information, including the assessors’ narrative description of the patient interview, data on 

patient performance on all of the cognitive tests, and collateral information. Each consensus 

panel member independently rated the patient against diagnostic criteria for delirium 

according to the Diagnostic and Statistical Manual for Mental Disorders, 4th Edition for 

each foregoing 24-hour period. There are three possible ratings: No delirium, no criteria 

met; No delirium, but 1 or 2 criteria met; and Delirium, all 3 criteria met. The consensus 

panel discussed each case until consensus was achieved, that is, all raters agreed to one of 

the three ratings. Consensus was achieved prospectively and ratings for previous days were 

not changed in light of information revealed for the subsequent days.

Discussion

The design and conduct of the STRIDE trial posed significant challenges. Although most of 

the challenges were anticipated, we had to revisit and modify the design decisions as needed 

to improve the efficiency of the trial and to minimize biases. Understanding the threats to the 

validity is the key to bring all investigators and research staff on board to implement the 

changes.

In the preliminary study,12 several randomized patients did not receive the study intervention 

because of technical difficulty in inserting the spinal needle. To minimize the possibility of 

randomizing ineligible patients, we decided that, in STRIDE, randomization had to take 

place in the operating room. In addition, during the eligibility assessment, the preoperative 

cognitive status of the patient may change while s/he is waiting for surgery. We modified the 

design to require a re-assessment of the patient’s cognitive status (i.e., whether delirious or 

not) if s/he is delayed for surgery over 24 hours. These changes ensured that only eligible 

patients were randomized and randomization was not compromised by knowledge of the 

next assignment until all eligibility criteria were assessed and entered into the study 

database, thus minimizing selection bias.

To minimize performance bias (i.e., systematic deviation from the intended intervention), we 

designed a treatment protocol and trained the Study Anesthesiologist/Anesthetist for 

treatment protocol. We covered bispectral index monitor so that the sedation level was 

determined based on OAA/S assessment alone, independent of the bispectral index reading. 
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OAA/S is a validated clinical measure of sedation level.15,16 In using the OAA/S 

assessment, we also hope to generalize our results to settings where bispectral index monitor 

is unavailable in the operating room.

To minimize information bias (i.e., bias arising from systematic measurement error), the 

treatment assignment was known only to the Study Anesthesiologist/Anesthetist and the 

statistician. Study participants and outcome assessors were masked to the treatment 

assignment. To achieve this level of masking, all forms pertaining to study intervention were 

kept separately in locked cabinets and data from these forms were entered into database by a 

separate data entry team. There was no contact between the Study Anesthesiologist/

Anesthetist performing intervention and outcome assessment staff. For researchers interested 

in studying delirium as an outcome, the resource requirements should not be underestimated. 

Although similar delirium instruments and diagnostic criteria were applied in several other 

trials of hip fracture repair patients,24–32 having an independent delirium diagnosis panel 

distinguishes our approach from the existing approaches. We encourage other researchers to 

use a rigorous approach such as ours to establish delirium diagnosis and share their 

experiences of whether the approach is feasible in larger scale multi-center trials.

There are a few additional design considerations that may affect the interpretation of the 

findings from STRIDE. In terms of primary outcome, the question has been raised whether 

the study intervention itself may alter the length of stay and thereby the number of delirium 

assessments. We planned to examine this possibility by comparing the length of stay among 

eligible patients who enrolled and who did not enroll, and by study groups. We also planned 

to account for the differential length of stay between study groups in the analysis. Further, 

different discharge destinations, which were out of the control of the study team, may 

influence medical care, consequently affecting re-admission rates, death, and other 

outcomes. Finally, STRIDE is a single clinical center trial based at a tertiary care hospital. It 

would have been logistically impossible to conduct STRIDE at primary care facilities due to 

the nature of the condition and interventions under study. However, involving other tertiary 

centers would improve the generalizability of the trial results.

Conclusions

The STRIDE trial treatment has the potential to affect delirium risk postoperatively and to 

reduce delirium associated mobility and mortality. The trial was designed to generate critical 

information that will begin establishing the evidence base for managing sedation level 

during anesthesia where evidence-based clinical practice guidelines are currently lacking. 

Lessons learned from designing and implementing the STRIDE trial are likely to provide 

useful information to others designing trials in surgical setting and for those who are 

interested in assessing delirium as an outcome rigorously.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Delirium assessment and diagnosis
Cognition tests: Mini Mental State Examination,15 Abbreviated Digit Span Test,16 Informant 

Questionnaire on Cognitive Decline in the Elderly,17 as well as testing of attention. DRS-

R-98 (Delirium Rating Scale Revised 98)

CAM (Confusion Assessment Method)
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Table 1

Study design synopsis

Study Characteristics Description

Population 200 patients who are 65 years or older undergoing hip fracture
repair with spinal anesthesia and propofol sedation.

Intervention Light sedation, defined as an Observer’s Assessment of
Alertness/Sedation score of 3–5.

Comparison intervention Heavy sedation, defined as an Observer’s Assessment of
Alertness/Sedation score of 0–2.

Outcomes Primary outcome: in-hospital incidence of delirium during
postoperative Day 1 to Day 5 or until hospital discharge, whichever
occurs first. Delirium diagnosis was finalized by a Consensus Panel,
based on Delirium Assessor’s standardized face-to-face interviews
of the patient, family, friends and medical staff caring for the
patient as well as review of medical record.
Secondary outcomes: mortality at 12 months and risk of delirium at
1 month.
Other outcomes: change in functional outcomes from baseline to 1-
month and 12-month follow-up assessments, including activities of
daily living, instrumental activities of daily living, grip strength,
timed chair rise, and timed 3-meter walk; change in clinical
dementia rating between baseline and 12-month follow-up; safety
outcomes.

Setting Johns Hopkins Bayview Medical Center, a tertiary hospital.

Duration Follow up to 12 months after randomization.

Control of Biases

Randomization Participants were randomized to treatment group in a 1:1 ratio,
using a computer generated, blocked random sequence stratified
by age and dementia status.

Allocation concealment The Study Anesthesiologist/Anesthetist requested the random
sequence assignment in the operating room through the use of a
web-based randomization assignment delivery system. The random
assignment was concealed from the Study
Anesthesiologist/Anesthetist until all eligibility criteria were
assessed and entered.

Masking The treatment assignment was only known to the Study
Anesthesiologist/Anesthetist and the statistician. Study participants
and outcome assessors were masked to the treatment assignment.

Missing data STRIDE was designed to follow the recent recommendations and
standards in the prevention and treatment of missing data [23, 24].
We followed all participants randomized regardless of adherence to
the protocol unless consent was withdrawn. We pre-specified in the
study protocol statistical methods and associated assumptions for
dealing with missing data.
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Table 2

Challenges encountered in STRIDE and strategies to address them

Challenges Strategies

Anticipated

Identify and assess eligibility of
traumatic hip fracture patients who
require immediate surgery within a
short time frame

Check the operating room schedule manually; operating
room staff and orthopedic residents page the study
team; construct eligibility assessment forms for
maximum efficiency

Randomize only those patients in whom
placement of spinal anesthesia is
successful

Randomize patients after successful spinal anesthesia is
achieved in the operating room through a web-based
randomization delivery system

Implement study interventions to
maintain sedation level

Train Study Anesthesiologist/Anesthetist for treatment
protocol; cover bispectral index monitor.

Maintain masking of outcome assessors
and patients

Keep all forms pertaining to study intervention
separately in locked cabinets and enter data from these
forms into database by a separate data entry team;
control access to database tables; no contact between
the Study Anesthesiologist/Anesthetist performing
intervention and outcome assessment staff

Measure and ascertain the primary
outcome in a standardized way

Receive training for delirium assessment; use validated
instruments; standardize measurement protocol; utilize
a Delirium Consensus Panel for making the final delirium
diagnosis

Follow-up of all randomized participants
given short inpatient stay

Call participants each month to build rapport; track
medical complications and living arrangements
following participant’s discharge

Prevent and analyze missing data Define primary outcome for variable lengths of hospital
stay, and thus it can be ascertained in all study
participants and is estimable with minimal assumptions;
inform participants of the commitment they are making
during the consent process; follow all participants
randomized; conduct sensitivity analysis for missing data
to account for the uncertainty in missing data and
examine the robustness of trial finding under plausible
missing data scenarios.

Ensure patients are NOT delirious prior
to randomization, particularly patients
with significant cognitive impairment

Exclude patients with any suggestion of new acute
difficulties with confusion and attention

Unanticipated

Preoperative cognitive status may
change while patients are waiting for
surgery

Re-evaluate patient’s cognitive status to determine if
s/he is still eligible (i.e. not delirious) if a patient is
delayed for surgery over 24 hours.

Adverse event classification difficult
because of co-morbidities

Appoint Safety Officer affiliated with the National
Institute of Aging who will work together with the Data
and Safety Monitoring Board to review adverse events
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