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1 INTRODUCTION

Inadequate management of preoperative mental health disorders often contributes to poor
postoperative outcomes [1], including increased rates of readmission, delirium, falls, and
mortality [2-5]. However, very little work has been done to improve perioperative mental health.
In particular, there have not been any systematic efforts to identify evidence-based behavioral
interventions that were originally developed for depression and anxiety in otherwise medically
well psychiatric patients, adapt them for use in surgical populations, test their effectiveness in
these patient populations, and study implementation strategies.

The proposed study will focus on comparing a perioperative mental health intervention of
behavioral therapy focused on Behavioral Activation (BA), plus Medication Optimization (MO),
compared to enhanced usual care, among older adults undergoing cardiac, orthopedic or
oncologic procedures with anesthesia (N=300; n=100 each surgical type). We chose to use
enhanced usual care to provide some harmonization between the participants in the usual care
arm. Providing resources to participants in both arms increases the possibility of benefit for all
participants, which may potentially improve recruitment and retention.

We hypothesize that the mental health intervention can mitigate anxiety and depression
symptoms during the perioperative period [6]. Towards this end, we propose to test the
effectiveness as well as the implementation potential of the intervention in a Hybrid Type 1
Effectiveness-Implementation RCT Design.

This study includes adults aged 60 and older with current depression/anxiety symptoms (PHQ-

ADS >10) and that are undergoing major orthopedic, cardiac or oncologic procedures. Each
patient is randomized to the perioperative mental health intervention vs enhanced usual care.
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2 ANALYSIS OBJECTIVES

Aim 1. Examine the effects of a perioperative mental health intervention, composed of a
wellness program and medication optimization, on depression/anxiety symptoms compared to
enhanced usual care in patients undergoing a scheduled cardiac, orthopedic or oncologic
surgical procedure.

H1: A greater decrease in depression/anxiety symptoms will occur in patients randomized to
the perioperative mental health intervention compared to patients randomized to enhanced
usual care.

3 ANALYSIS SETS/ POPULATIONS/SUBGROUPS

We will randomize older adults aged >60 to either the perioperative mental health intervention
or enhanced usual care. The modified intent-to-treat analyses will include all patients that
underwent a orthopedic, cardiac or oncologic surgical procedure. The goal target in the mITT
group is 300 patients, with approximately 100 patients in each surgical cohort. Patients can
choose to refuse any component of this study.

4 DATA SOURCE

Below is a schedule of the primary outcome measures

Effectiveness Outcomes Data Source Description Data Time
Collectio points
n
Mechani
sm
Primary 3-month PHQ-ADS [7] A validated Patient Baseline;
(Clinical) change in composite of self- 1mo and
anxiety symptoms of report 3mo
and/or depression and
depression anxiety
symptoms

Note. PHQ-ADS = Patient Health Questionnaire Anxiety and Depression Scale;
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5 RANDOMIZATION

All eligible and consented participants will be randomized in a 1:1 ratio to receive either the
perioperative mental health intervention or enhanced usual care. The study biostatistician
generates the randomization table using a variable block sequence. The assignment of the
treatment condition for each individual participant will be done by the REDCap® randomization
module [15,16] after confirming trial eligibility. For participants assigned to the intervention, a
randomization table will be generated using a similar block sequence design, and the data
manager will manually select the individual intervention team member according to the
randomization table and record that information in REDCap®. This process will trigger an
automatic notification via REDCap® to the assigned interventionists.

6 BLINDING

Research coordinators responsible for collecting outcome data throughout the study will be
blinded until data collection is complete. At the end of the 3-month follow-up, the research
coordinators will complete a blinding question to guess the arm to which each participant was
allocated. This will allow the team to determine the effectiveness of the blinding procedures
[17]. Upon completing this form, it will be locked by the data manager, and the participant’s
assignment will be revealed to the research coordinators to conduct the end-of-study
interviews with the participants in the intervention arm.

7 MINIMIZATION OF BIAS

Enrollment will not be based on sex or ethnic background. Standard Care will not be affected for
any of the patients due to study participation. Completion of the outcomes will be entirely
patient-reported, to minimize the assessor’s bias in interpreting patient responses.

8 ENDPOINTS AND COVARIATES

Primary outcome

The primary outcome of the study is the change in PHQ-ADS from baseline to 3-month visit. All
models will be adjusted for covariates which strongly associate with the outcome and which
may differ across patient sub-populations.
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9 HANDLING OF MISSING VALUES AND OTHER DATA CONVENTIONS

The data is regularly reviewed to identify missing data. All models will be fit with SAS or R
using a maximum likelihood criteria which utilizes all available information yielding optimal
solutions in the face of missing data as long as it is missing at random. Multiple imputation
will be used where the statistical model does not already provide appropriate protection
for data missing at random.

e For the clinical assessments, if the scale consisted of 6-10 items and a participant is
missing one item, then the average of the other items will be used to fill in the
missing item. If more than 1 item is missing, then that participant’s data will not be
used for that scale. For a 1-5 item scale, any missing data will exclude that
participant’s data for that scale. For scales with greater than 10 items, a 10% cutoff
rule will be employed for missing data.

10 STATISTICAL PROCEDURES
10.1 Primary Outcome Analyses

The primary outcome of the study is the change in PHQ-ADS from baseline to 3-month visit.
In each surgical cohort, a mixed model repeated measures ANOVA with a treatment group
by time point design will be run to determine the overall impact of the intervention on the
change in the PHQ-ADS. The results will be synthesized using a prespecified fixed-effects
meta-analysis of the three trials, and the plan is for this to be the primary analytic strategy
to demonstrate effectiveness of the intervention across all surgical subgroups. The mixed
model within each cohort is ideal because it uses all available data and is robust despite
missing data. The population used for the primary analysis is a modified Intent to Treat
(mITT) group consisting of those randomized participants who actually undergo the surgery
(ie, for randomized participants in whom the surgery is cancelled or indefinitely delayed,
they are not part of the analysis sample). Participants will still be included in the analysis if
they died post-operatively or were lost to followup, prior to the end of the trial. Statistical
significance will be set at 0.05 and relevant changes in PHQ-ADS will be estimated along
with 95% confidence intervals. Any data available at baseline, 1 month or 3 months are
included in the repeated measures model. The three-month response is the primary
outcome and is tested with an appropriate contrast to compare the change between the
two groups from baseline to 3 months.
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10.2 Power

We based sample size on the need to have adequate power to examine intervention effects
within each of the individual surgical subgroups (n=100 each), as well as the planned meta-
analysis (N=300). To estimate the power, we examined the manuscript that provided the
original validity and reliability studies for the PHQ-ADS [49] and one of the trials that provided
data for that study (Stepped Care to Optimize Pain care Effectiveness (SCOPE)) [84,85]. The
PHQ-ADS authors estimate the minimal clinically important difference (MCID) from the
standard error of measure as 3-4 points [49]. Since the SCOPE trial was a pain relief study
without a requirement for anxiety or depression, we conducted a blinded sample size
reassessment after 125 participants had completed the 3-month assessment in the 3 cohorts.
The average change in the PHQ-ADS was 6.7 with a standard deviation of 8.8 (d= 0.76). These
125 subjects were from 135 in the mITT group, or 7% dropout. With the chosen sample size of
50 mITT subjects in each group, we estimated the power for a simple t-test between the two
groups of size 46, a 2-tailed significance level of 0.05, and a difference between the two groups
of >4 points as shown in figure 1 below. These power calculations are somewhat conservative
as they are based on a simple t-test and we will be using a repeated measures ANOVA for the
actual analysis.

Figure 1: Power calculation curve suggesting a power of at least 55% for
groups of size 46, calculated from a mITT sample size of 50 in each group with a 7%
dropout, and a difference between groups >4 points.

power

delta
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11 QUALITY CONTROL PLANS

Data quality will be assessed using REDCap validation methods and ongoing review of data
(e.g., identification of missing data, outliers, etc.). Range and consistency checks will also be
employed.

12 PROGRAMMING PLANS

Statistical software (SAS and R) will be used to produce results and raw data will be available for
accompanying papers to be submitted for publication (following approval by Principal
Investigators).

13 FUNDING AND ACKNOWLEDGMENTS

This research is supported by a grant from the National Institute of Mental Health

(P50MH122351), which established the Center for Perioperative Mental Health at Washington
University.

14 REFERENCES

1. Mangusan RF, Hooper V, Denslow SA, Travis L. Outcomes associated with postoperative delirium after
cardiac surgery. Am J Crit Care. 2015;24(2):156-63.

2. Blumenthal JA, Lett HS, Babyak MA, White W, Smith PK, Mark DB, Jones R, Mathew JP, Newman MF.
Depression as a risk factor for mortality after coronary artery bypass surgery. The Lancet. 2003;362(9384):604-9.
3. Connerney |, Shapiro PA, McLaughlin JS, Bagiella E, Sloan RP. Relation between depression after coronary
artery bypass surgery and 12-month outcome: a prospective study. Lancet. 2001;358(9295):1766-71.

4, McKenzie LH, Simpson J, Stewart M. A systematic review of pre-operative predictors of post-operative

depression and anxiety in individuals who have undergone coronary artery bypass graft surgery. Psychol Health
Med. 2010;15(1):74-93.

5. Takagi H, Ando T, Umemoto T, Group A. Perioperative depression or anxiety and postoperative mortality
in cardiac surgery: a systematic review and meta-analysis. Heart Vessels. 2017;32(12):1458-68.

6. Abraham J, Meng A, Siraco S, Kannampallil T, Politi MC, Baumann AA, Lenze EJ, Avidan MS. A Qualitative
Study of Perioperative Depression and Anxiety in Older Adults. The American Journal of Geriatric Psychiatry. 2020.
7. Kroenke K, Wu J, Yu Z, Bair MJ, Kean J, Stump T, Monahan PO. The patient health questionnaire anxiety
and depression scale (PHQ-ADS): Initial validation in three clinical trials. Psychosomatic medicine. 2016;78(6):716.
8. Mielenz TJ, Callahan LF, Edwards MC. Item response theory analysis of Centers for Disease Control and

Prevention Health-Related Quality of Life (CDC HRQOL) items in adults with arthritis. Health and quality of life
outcomes. 2016;14(1):1-9.

9. Inouye SK, Leo-Summers L, Zhang Y, Bogardus Jr ST, Leslie DL, Agostini JV. A chart-based method for
identification of delirium: validation compared with interviewer ratings using the confusion assessment method.
Journal of the American Geriatrics Society. 2005;53(2):312-8.

10. Kronzer VL, Jerry MR, Abdallah AB, Wildes TS, Stark SL, McKinnon SL, Helsten DL, Sharma A, Avidan MS.
Preoperative falls predict postoperative falls, functional decline, and surgical complications. EBioMedicine.
2016;12:302-8.

Page 10 of 11



Statistical Analysis Plan

11. Cleeland C, Ryan K. Pain assessment: global use of the Brief Pain Inventory. Annals of the Academy of
Medicine, Singapore. 1994;23(2):129-38.

12. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of health promotion interventions:
the RE-AIM framework. American journal of public health. 1999;89(9):1322-7.

13. Weiner BJ, Lewis CC, Stanick C, Powell BJ, Dorsey CN, Clary AS, Boynton MH, Halko H. Psychometric
assessment of three newly developed implementation outcome measures. Implementation science. 2017;12:1-12.
14. Crofton C, Darby C, Farquhar M, Clancy C. The CAHPS® hospital survey: development, testing, and use.
Joint Commission Journal on Quality and Patient Safety. 2005;31(11):655-9.

15. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, McLeod L, Delacqua G, Delacqua F, Kirby J.

The REDCap consortium: building an international community of software platform partners. Journal of biomedical
informatics. 2019;95:103208.

16. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. A metadata-driven methodology and
workflow process for providing translational research informatics support. J Biomed Inform. 2009;42(2):377-81.
17. Freed B, Assall OP, Panagiotakis G, Bang H, Park JJ, Moroz A, Baethge C. Assessing blinding in trials of
psychiatric disorders: a meta-analysis based on blinding index. Psychiatry research. 2014;219(2):241-7.

18. Andersen P, Gill R. Cox's Regression Model for Coounting Processes: A Large Sample Study. Annals of
Statistics. 1982;10(4):1100-20.

19. Ritchie J, Lewis J, Nicholls CM, Ormston R. Qualitative research practice: A guide for social science

students and researchers: sage; 2013.

Page 11 of 11



