Title: Quality of Care for Older Adults: Medication Management in Medical Homes

To improve the care provided to older adults a randomized clinical trial was conducted in adults 65+ (i.e., older adults) to test whether an individualized medication assessment and planning (iMAP) intervention was superior to standard care (SC) in two community-based primary care practices.  The goal was to show that this innovative program, led by a clinical pharmacist, integrated within a primary care practice, can improve medication use and care provided to medically complicated older adults, and lead to reduced acute health services utilization and potential medication related problems (MRPs). English speaking participants taking at least 3 total medications, at least one of which needed to be a prescription medication, with projected life expectancy of at least 12 months and at least one MRP at baseline were enrolled between February 2017 and December 2019. They were randomized in a 1:1 fashion to iMAP or SC, stratified by site and race (White vs. non-White). All participants were to be followed for 12 months.  
Intervention: The iMAP tool for assessing and resolving MRPs, developed to aid clinical pharmacists in documenting MRPs and associated recommendations, was used in the study. It provides a reliable and easy-to-use tool for clinical pharmacists in the ambulatory care setting to classify MRPs and provide recommendations. 

Primary outcome: Total number of MRPs at 6-months follow-up. Data on medication-related problems were collected from the participants by the research pharmacist (blinded to treatment allocation). These data were collected at baseline and at 3, 6, 9 and 12 months.
Secondary outcomes: 
MRPS: Total number of MRPs at 12 months; and presence/absence of each of the 6 medication related problems (undertreatment; suboptimal dosing, duration, frequency or administration; need for medication monitoring; suboptimal drug; adverse drug event present; nonadherence) at 6 months and at 12 months. These data were collected at baseline and at 3, 6, 9 and 12 months. 
Time to first health services utilization (i.e., hospitalization, ED visit) over 12-month study period. These data were extracted from the electronic health record. Participants were administratively censored at 12 months of follow-up.
Additional Variables: In addition to treatment, race and site, the following covariates were collected at baseline: age, biological sex, total number of medications, total number of prescription medications, number of health care utilizations in the prior year, and number of co-morbid conditions. If a participant died over the course of the 12-month follow up, this was recorded, and they were censored at the time of death.
Sample size was estimated for the primary outcome of total number of MRPs at 6-months using a two-sample t-test since information on the correlation of measurements over time was unknown at the time the study was designed. It was estimated that a total sample size of 210 (105 per treatment arm) would be needed to detect a clinically meaningful difference of 1 MRP between the iMAP and SOC arms with 90% power, a type I error rate (two-sided) of 0.05, a standard deviation of 2.1 in both groups, and a expected loss rate of 10% at 6-months.
All data that were collected during the study can be found in the following file: iMAP_Final_Data.csv.
This file contains the following variables, where NA=missing:
	Variable
	Description

	ID
	Participant ID

	Age
	Age at enrollment

	Conditions
	Number of co-morbid conditions at baseline

	Total_Meds
	Total number of medications at baseline

	Presc_Meds
	Total number of prescription medications at baseline

	Health_Utilization
	Total number of health care utilizations in year prior to enrollment

	status
	Censoring indicator (0=censored; 1= utilization)

	death
	Death indicator (1=death; 0=alive)

	MRP_0
	Baseline number of medication related problems

	MRP_3
	3-month number of medication related problems

	MRP_6
	6-month number of medication related problems

	MRP_9
	9-month number of medication related problems

	MRP_12
	12-month number of medication related problems

	Enroll_date
	Date of enrollment 

	Utilization
	Date of first utilization, death or date censored

	race
	Race of the participant

	Treatment
	Treatment Indicator

	site
	Site ID, identifies Site

	sex
	Biological Sex of participant

	Undertreat_0
	Presence of Undertreatment at Baseline (TRUE=Present)

	Undertreat_3
	Presence of Undertreatment at 3 months (TRUE=Present)

	Undertreat_6
	Presence of Undertreatment at 6 months (TRUE=Present)

	Undertreat_9
	Presence of Undertreatment at 9 months (TRUE=Present)

	Undertreat_12
	Presence of Undertreatment at 12 months (TRUE=Present)

	Sub_dose_0
	Presence of Suboptimal dosing, duration, frequency or administration at Baseline (TRUE=Present)

	Sub_dose _3
	Presence of Suboptimal dosing, duration, frequency or administration at 3 months (TRUE=Present)

	Sub_dose _6
	Presence of Suboptimal dosing, duration, frequency or administration at 6 months (TRUE=Present)

	Sub_dose _9
	Presence of Suboptimal dosing, duration, frequency or administration at 9 months (TRUE=Present)

	Sub_dose _12
	Presence of Suboptimal dosing, duration, frequency or administration at 12 months (TRUE=Present)

	Med_Mon_0
	Presence of Need for Medication Monitoring at Baseline (TRUE=Present)

	Med_Mon _3
	Presence of Need for Medication Monitoring at 3 months (TRUE=Present)

	Med_Mon _6
	Presence of Need for Medication Monitoring at 6 months (TRUE=Present)

	Med_Mon _9
	Presence of Need for Medication Monitoring at 9 months (TRUE=Present)

	Med_Mon _12
	Presence of Need for Medication Monitoring at 12 months (TRUE=Present)

	Sub_drug_0
	Presence of Suboptimal drug at Baseline (TRUE=Present)

	Sub_drug _3
	Presence of Suboptimal drug at 3 months (TRUE=Present)

	Sub_drug _6
	Presence of Suboptimal drug at 6 months (TRUE=Present)

	Sub_drug _9
	Presence of Suboptimal drug at 9 months (TRUE=Present)

	Sub_drug _12
	Presence of Suboptimal drug at 12 months (TRUE=Present)

	AE_0
	Presence of Adverse drug event present at Baseline (TRUE=Present)

	AE_3
	Presence of Adverse drug event present at 3 months (TRUE=Present)

	AE_6
	Presence of Adverse drug event present at 6 months (TRUE=Present)

	AE_9
	Presence of Adverse drug event present at 9 months (TRUE=Present)

	AE_12
	Presence of Adverse drug event present at 12 months (TRUE=Present)

	NonAd_0
	Presence of Nonadherence at Baseline (TRUE=Present)

	NonAd _3
	Presence of Nonadherence at 3 months (TRUE=Present)

	NonAd _6
	Presence of Nonadherence at 6 months (TRUE=Present)

	NonAd _9
	Presence of Nonadherence at 9 months (TRUE=Present)

	NonAd _12
	Presence of Nonadherence at 12 months (TRUE=Present)



The goal of the study was to determine whether:
1) iMAP (a) reduces the number of medication related problems compared to SC at 6-months and 12- months in older adults (65+) in community-based primary care practices taking at least 3 total medications and (b) iMAP reduces the presence of each of the 6 individual medication related problems (undertreatment; suboptimal dosing, duration, frequency or administration; need for medication monitoring; suboptimal drug; adverse drug event present; nonadherence) at 6-months and 12-months.
2) iMAP improves (i.e., increases) time to first health services utilization over 12-months compared to SC in older adults (65+) in community-based primary care practices taking at least 3 total medications.


