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               HMS – Sample Analytic Memo

This document provides guidance for the completion of the on-line analytic memo form, including all of the information needed to submit a request. Please address questions to jenhorow@med.umich.edu. 

Project Title: Characterization of New Opioid Prescriptions during and after COVID-19 Admission 
Date of Request: 

Investigator Name: First and last name of individual leading the project
Investigator Name E-Mail Address: e-mail@med.umich.edu 
HMS Physician Lead Name (if different than above): First and last name of HMS initiative lead 
HMS Physician Lead E-Mail (if different than above): hms@med.umich.edu

Research Questions: (in several sentences, identify what you are trying to achieve with this research)

Among opioid naive adults admitted to inpatient care in Michigan due to COVID-19 infection, what was the exposure to new opioid and benzodiazepine prescriptions during admission and at hospital discharge? Did prescription incidence differ based on hospital level of care, or patient exposure to opioid benzodiazepine prescription during admission?

Hypothesis: (identify your proposed explanation of what the data will show)

We hypothesize that higher level of care and increased inpatient opioid exposure will be associated with an increased rate of opioid prescription at discharge.

Specific Aims: (identify no more than two to three aims for this research project)

1. Characterize opioid and benzodiazepine prescription exposure during admission among opioid naïve patients, including average number of days (and percent of days) exposed, and days with overlapping prescriptions. 
2. Characterize incidence of opioid and benzodiazepine prescriptions at discharge in relation to 1) inpatient opioid exposure and 2) inpatient level of care 3) length of stay.

Which data is desired: 
Identify if this data is going to be for all collaborative hospitals (Entire HMS Cohort) or for a specific hospital (Specific Hospital – identify name[s])

Desired HMS Data Registry & date of data: 
□ Antimicrobial (Pneumonia) – data collect began in 2017
□ Antimicrobial (Positive Urine Cohort) – data collection began in 2017 
□ PICC (retired) – data collection from 2015 through end of 2024
□ Midline (retired) – data collection from 2015 through end of 2024
X COVID-19 (shown for example purposes; data not collected after 2021) – entire duration of data
□ Sepsis – data collection began in 2020
Anticipated distribution of data: 
Please be prepared to detail how this data will be shared. This may be as part of a conference abstract, manuscript, data for a grant opportunity or a presentation (i.e., hospital grand rounds). We will also require information on the submission deadline, as applicable. 

· Data will be used to create an abstract for SHM 2026. 
· The deadline for abstract submission is 11/24/2025. 

This section outlines specific guidelines for creating the data cohort, including inclusion and exclusion criteria, primary/secondary outcomes and covariates. An explanation of the HMS cohorts are posted on the website.

Describe Desired Analytic Cohort: (be specific in identifying both inclusion and exclusion data; exclusions that are already part of the HMS cohort do not need to be included here)
· Inclusion Criteria
· No opioid prescription in 30 day prior to hospitalization
· No benzodiazepine prescription in 30 day prior to hospitalization
· Data on opioid prescriptions while inpatient (abstractions after May 15th)
· Data on discharge medication 
· Exclusion Criteria
· Opioid/benzodiazepine prescription in 30 days prior to admission 
· Discharged not to home
Variables*: 
· Outcomes: (identify both primary and secondary outcomes; be as specific as possible)
· Opioid prescription at discharge
· Benzodiazepine prescription at discharge
· Covariates: (identify the variables that should be included in the research – these variables should also be included in the table shells/figure samples)
· Level of Care (Emergency Department, ICU, Observation, General Care)
· Inpatient exposure days to Opioid, Benzodiazepine during hospitalization 
· # of days, % of admission
· Length of stay 
· Patient demographics – Race, age, gender
· Severity of Illness on admission 
· Admission to ICU
· Respiratory support on day 1 or 2 of hospitalization
· Peak severity of illness over course of admission 
· Highest respiratory support during admission at any point







Statistical/Analytic Requirements

Methodology: (outline the types of analysis for each table/figure. Please be specific in identifying the type of analysis that applies to each table/figure)
· Characterize cohort characteristics (Table 1) 
· Characterize unadjusted inpatient exposure to opioids and benzos  
· Days of exposure and percent of admission each patient was exposed
· Tertiles of exposure based in percent of admission days – low, medium, high
· Descriptive: Inpatient exposure to opioid based on length of stay (Figure 1)
· Descriptive: Inpatient exposure to opioid across highest level of respiratory support (Figure 2)
· Descriptive analysis of patients with Opioid, Benzodiazepine at discharge (Table 2, 3)
· Bivariate unadjusted analysis
· Adjusted Predictors of Opioid or Benzodiazepine at discharge (Table 4)

Statistician Needs: 
Please let us know if you are going to be using an HMS statistician for the data analysis or if  you would like to use  your own external analyst. If you plan to use an external analyst, you must comply with HMS guidelines, which are outlines in the HMS Data Use Publications Policy.
X HMS Analyst
□ External Analyst

Tables and Figures

Tables  

Provide table shells for all of the tables that you would like to be created for this project. Please be as specific as possible with the information that should be included in the table.

Figures 

Please provide examples of the figures that you would like to create for this project. Please be as specific as possible with the variables that should be used to create these figures. 



Table 1. Patient Characteristics 

	
	No.
	%
	Number of data missing

	No. (%)
	
	
	

	Hospital Characteristics
	
	
	

	Teaching Hospital
	
	
	

	Non-profit
	
	
	

	For Profit
	
	
	

	Bed size (per 100 bed)
	
	
	

	Demographics
	
	
	

	Age
	
	
	

	Women
	
	
	

	Race
	
	
	

	White
	
	
	

	Black
	
	
	

	Other
	
	
	

	Comorbidities
	
	
	

	BMI kg/m2
	
	
	

	Charlson Comorbidity Score; median 
	
	
	

	COPD
	
	
	

	Moderate or severe CKD
	
	
	

	Immune Suppressive medications
	
	
	

	Admission from Skilled nursing/ SAR
	
	
	

	Mental Health Disorders
	
	
	

	Pain Disorders
	
	
	

	History Tobacco Use
	
	
	

	Level of Care
	
	
	

	Observation
	
	
	

	General Care
	
	
	

	Step down
	
	
	

	Intensive Care
	
	
	

	Severity of Illness on admission
	
	
	

	Initial admission to ICU
	
	
	

	Highest Mode of Respiratory Support on Admission Day 1 or 2
	
	
	

	No Supplemental Oxygen
	
	
	

	Low flow oxygen
	
	
	

	Heated high-flow nasal cannula
	
	
	

	Non-invasive positive pressure ventilation
	
	
	

	Mechanical Ventilation
	
	
	

	Severity of Illness during hospitalization 
	
	
	

	Admission to ICU
	
	
	

	Highest Mode of Respiratory Support anytime
	
	
	

	No Supplemental Oxygen
	
	
	

	Low flow oxygen
	
	
	

	Heated high-flow nasal cannula
	
	
	

	Non-invasive positive pressure ventilation
	
	
	

	Mechanical Ventilation
	
	
	



Table 2. Unadjusted Predictors of opioid prescriptions at discharge
	
	Opioid at Discharge  No. (%)
	No Opioid at Discharge  No. (%)
	OR
	p-value

	All (n= )
	
	
	
	

	Inpatient Opioid Exposure
	
	
	
	

	Low
	
	
	
	

	Medium 
	
	
	
	

	High
	
	
	
	

	Inpatient Level of Care
	
	
	
	

	Observation
	
	
	
	

	General Care
	
	
	
	

	Step down
	
	
	
	

	Intensive Care
	
	
	
	

	Length of Stay
	
	
	
	

	0-5 days
	
	
	
	

	6-10 days
	
	
	
	

	11-15 days
	
	
	
	

	≥16 days
	
	
	
	



Table 3. Unadjusted predictors of benzodiazepine prescriptions at discharge
	
	Benzo at Discharge  No. (%)
	No Benzo at Discharge      No. (%)
	OR
	p-value

	All (n= )
	
	
	
	

	Inpatient Opioid Exposure
	
	
	
	

	Low
	
	
	
	

	Medium 
	
	
	
	

	High
	
	
	
	

	Inpatient Level of Care
	
	
	
	

	Observation
	
	
	
	

	General Care
	
	
	
	

	Step down
	
	
	
	

	Intensive Care
	
	
	
	

	Length of Stay
	
	
	
	

	0-5 days
	
	
	
	

	6-10
	
	
	
	

	11-15
	
	
	
	

	≥16
	
	
	
	






Table 4. Adjusted Odds Ratio of Opioid Prescription at Discharge
	
	Opioid at discharge

	Benzodiazepine at discharge


	Characteristics
	aOR
	P Value
	aOR
	P Value

	Level of Care
	
	
	
	

	Observation
	
	
	
	

	General Care
	
	
	
	

	Intensive Care
	
	
	
	

	Inpatient Rx
	
	
	
	

	Opioid
	
	
	
	

	Benzodiazepine
	
	
	
	

	Anxiolytic
	
	
	
	

	Length of Stay
	
	
	
	

	0-5 days
	
	
	
	

	6-10
	
	
	
	

	11-15
	
	
	
	

	≥16
	
	
	
	

	Severity of Illness at Admission
	
	
	
	

	Initial ICU admission 
	
	
	
	

	Highest Mode of Respiratory Support Day 1 or 2
	
	
	
	

	No Supplemental Oxygen
	
	
	
	

	Low flow oxygen
	
	
	
	

	Heated high-flow nasal cannula
	
	
	
	

	Non-invasive positive pressure ventilation
	
	
	
	

	Mechanical Ventilation
	
	
	
	

	Severity of Illness during Admission
	
	
	
	

	Any ICU admission 
	
	
	
	

	Highest Mode of Respiratory support during admission
	
	
	
	

	No Supplemental Oxygen
	
	
	
	

	Low flow oxygen
	
	
	
	

	Heated high-flow nasal cannula
	
	
	
	

	Non-invasive positive pressure ventilation
	
	
	
	

	Mechanical Ventilation
	
	
	
	





Figure 1.



Figure 2.



% Patients with Opioid Rx During Admisision Across Length of Stay

Opioid Rx	0-5 days	6-10 days	11-19 days	≥ 20 days	55	45	25	20	No Opioid Rx	0-5 days	6-10 days	11-19 days	≥ 20 days	45	65	75	80	



% of Patients with Opioid Rx during Admission based on Highest Resp Support

Opioid Rx	No Supp O2	Low Flow O2	Heated High Flow	NIIPPV	Mech Vent	30	40	25	20	10	No Opioid Rx	No Supp O2	Low Flow O2	Heated High Flow	NIIPPV	Mech Vent	70	60	75	80	90	



*Please identify specific variable names, if known
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