
AHRQ Grant Final Progress Report

Title of Project:

REdesigning SystE ms to Improve Teamwork and Quality for 
Hospitalized Patients (RESET)  

Principal Investigator

Kevin J. O’Leary�� MD, MS – Northwestern University Feinberg School of Medicine 

Team Members

Jenna Goldstein�� MA – Society of Hospital Medicine 
Julie K. Johnson�� MSPH, PhD – Northwestern University Feinberg School of Medicine 
Jane Kim�� MD, Med �± Northwestern University Feinberg School of Medicine 
Julia Lee�� PhD, MPH �± Northwestern University Feinberg School of Medicine 
Milisa Manojlovich�� PhD, RN – University of Michigan 
Iva Terwilliger�� PhD, RN �± Northwestern University Feinberg School of Medicine 
Jing Song�� MS �± Northwestern University Feinberg School of Medicine 
Mark V. William�V�� MD – Washington University 

Organization: Northwestern University Feinberg School of Medicine

Inclusive Dates of Project:  09/30/2017 - 01/31/2023  

Federal Project Officer: David Rodrick�� PhD 



R18 HS25649 Redesigning Systems to Improve Quality for Hospitalized Patients

Structured Abstract



R18 HS25649 Redesigning Systems to Improve Quality for Hospitalized Patients

Purpose
Despite major investments to improve the quality of care for hospitalized patients, the evidence 
suggests that we are still a long way from consistently delivering high��quality care to 
hospitalized patients.1-4 Most adults requiring hospitalization are admitted for medical 
conditions,5 �E�Xt the optimal model of care for these patients is yet to be established.6 Teams 
caring for medical patients are large, with membership that continually evolves 
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Scope
Background and Context. Despite equivocal evidence to support their use, many hospitals have 
begun to implement models of combined interventions to redesign care.21 Better evidence is 
needed to allow leaders to make informed decisions about the use of these novel models of 
care. We conducted the REdesigning SystEms to Improve Teamwork and Quality for 
Hospitalized Patients (RESET) study to evaluate the effect of complementary interventions to 
redesign care on interprofessional teamwork and patient outcomes and to identify factors 
associated with successful implementation.22

Settings and Study Sites. In collaboration with the Society of Hospital Medicine (SHM) and the 
American Nurses Association (ANA), we issued a national call for applications for the RESET 
project. We received 14 applications from hospitals throughout the U��S��, each of which was 
independently assessed by two members of the research team for need (i.e., similar 
interventions had not already been implemented), commitment, and potential for success. Four 
hospital sites were selected, with two hospitals located in the Southeast U.S., one in the 
Midwest, and one in the West. All hospitals were nonprofit and had between 200���D�Q�G��350 beds. 
Two were nonteaching hospitals and two were teaching hospitals, though neither was a major 
affiliate of a medical school.   

Participants. The RESET study involved professionals and patients on two general medicine 
units at each of four study hospitals. The qualitative portion of the study also involved RESET 
mentors. 

Methods
Study Design. RESET was a pragmatic controlled trial using a parallel group study design and 
two group pretest-posttest analyses for patient outcomes. Site leaders at each hospital selected 
one unit for initial implementation of interventions (Phase I) and a second unit for later 
implementation (Phase II) (Figure 1). We used a multi-method approach to collect and 
triangulate qualitative data collected during visits to study sites and semi-structured interviews. 
We conducted cross-case comparisons to consider how site-specific contextual factors 
influenced the fidelity of implementation.  

Figure 1. O verview of RESET Study Design and Data Collection

Phase I Units 

Phase II Units 

October 2017 October 2018 October 2019 

Outcome 
Measures 

Outcome 
Measures 

Outcome 
Measures 

October 2020 

Shaded areas show implementation of AIMS intervention on Phase I and Phase II study units.

4



R18 HS25649 Redesigning Systems to Improve Quality for Hospitalized Patients

The Advanced and Integrated MicroSystems (AIMS) Interventions. RESET sites implemented 
the Advanced and Integrated MicroSystems (AIMS) interventions�� which our research team 
developed from available evidence, a detailed needs assessment, and our experience 
implementing similar interventions.
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Data Sources and Collection
Quantitative Data �± Research nurses at each site administered surveys, conducted 
observations and medical record abstractions, and assembled data from administrative 
databases. Research nurses provided data using tools created by the research team in the 
Research Electronic Data Capture (REDCap) platform.30 The research team met with 
research nurses in video conferences every �� months to review data, confirm consistency, and 
�D�G�G�U�H�V�V���D�Q�\���F�K�D�O�O�H�Q�J�H�V���Z�L�W�K��data collection.  

Qualitative Data – We conducted 2-day visits at each site. During the visits, the research team 
toured medical units, met with various stakeholder groups (e.g., hospitalists, nurses, leaders), 
and conducted observations of physician and nurse work activities and interprofessional rounds. 
Each team member completed individual handwritten field notes of their observations and 
conversations. After each site visit, the handwritten notes were transcribed and combined into 
typed team field notes.31 We also conducted semi-structured interviews via Zoom with 
professionals at each site and RESET mentors. Interviews were conducted using a pre-tested 
interview guide, designed to ask participants about contextual factors influencing 
implementation efforts.  

Measures
Fidelity of Implementation Measures �± For each AIMS intervention, research nurses collected 
data for �W�Z�R to �V�H�Y�H�Q measures to assess the degree to which interventions were implemented 
as intended (i.e., fidelity of implementation). Research nurses collected fidelity of implementation 
data during interviews with physicians, surveys of hospital leaders, and direct observations of 
interprofessional rounds.  

Teamwork Climate (primary outcome) �± We assessed teamwork climate using the Safety 
Attitudes Questionnaire (SAQ) developed by Sexton et al.32 The SAQ teamwork climate domain a0 Td
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interventions.40,41 In our first cycle coding, a team of coders independently reviewed and coded 
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Figure 2. Composite Fidelity of Implementation Score for Each Site by Month

The figure shows the composite fidelity of implementation score over time, starting with the first 
month of implementation at each site, irrespective of the calendar month in which 
implementation began.  

Outcomes 
Teamwork Climate �± Overall, 263 of 318 



R18 HS25649 Redesigning Systems to Improve Quality for Hospitalized Patients

Table 2. Pre-Post Teamwork Climate for Healthcare Professionals





Table 4. Difference-in-Differences (DID) Analyses of Adverse Events by Study Period and Unit Type ��n=3��773��

Control unit Intervention unit

DID in adjusted 
pre-post effects 
(95% CI), p valueOutcome Model

Pre-
intervention 
 �uean or % 

(95% CI) 
n=1�U097 

Post-
intervention 
�uean or % 
(95% CI) 
n=789

Pre-post effect 
��ifference in 
�uean or % 
(95% CI)

Pre-
intervention 
�uean or % 
(95% CI) 
n=1�U084 

Post-
intervention 
�uean or % 
(95% CI) 
n=803

Pre-post effect 
��ifference in 
�uean or % 
(95% CI)

Adverse 
Events per 
100 days, 
mean * 

Unadjusted 0.52 
(0.28, 0.76)

0.97 
(0.57, 1.37)

0.45 
(0.05, 0.86)

0.80 
(0.49, 1.12)

0.84 
(0.49, 1.19)

0.04 
(-0.36, 0.43)

-0.42
(-0.98, 0.14), 0.15

Adjusted 0.47 
(0.13, 0.81)

0. 93
(0.29, 1.58)

0.46 
(-0.00, 0.93)

0.70 
(0.23, 1.18)

0.69 
(0.23, 1.29)

0.06 
(-0.29, 0.41)

-0.40
(-0.97, 0.16), 0.16

Presence 
of one or 
more AE, 
% † 

Unadjusted 2.17 
(1.22, 3.12)

3.78 
(2.28, 5.28)

1.61 
(0.01, 3.22)

3.29 
(2.07, 4.51)

3.72 
(2.24, 5.19)

0.43 
(-1.25, 2.12)

-1.18
(-3.50, 1.13), 0.32

Adjusted 1.23 
(0.31, 2.14)

2.27 
(0.63, 3.90)

1.04 
(-0.12, 2.21)

1.93 
(0.57, 3.30)

2.16 
(0.59, 3.73)

0.22 
(-0.81, 1.25)

-0.92
(-2.49, 0.64), 0.25

* Estimated mean AEs, pre-post effect, DID in pre-post effects and 95% �Fonfidence �Lnterval (CI) from mixed-effects Poisson
regression models, unadjusted and adjusted for age, sex, race, payer, primary diagnosis.
† Estimated % of presence of one or more AE, pre-post effect, and DID in pre-post effect and 95% CI from mixed-effects logistic
regression models, unadjusted and adjusted for age, sex, race, payer, primary diagnosis, and days on unit.
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Table 5. Difference-in-differences (DID) Analyses of Length of Stay, Readmissions, and Patient Experience by Study Period and Unit 
Type 

Control unit Intervention unit 

DID in adjusted 
pre-post effects 
(95% CI), p value

Outcome Models

Pre-
intervention 
 �uean or % 

(95% CI)

Post-
intervention 
�uean or % 
(95% CI)

Pre-post 
effect 

��ifference in 
�uean or % 

(95% CI)

P-

 �uean or % 
(95% CI)

intervention �uean or % (95% CI)Pre-post effect

 
��ifference
�uean oean



Table 6. Association of the Composite Fidelity Score with Adverse Events, Length of Stay, Readmissions, and Patient Experience 

Outcome

OR (95% CI) or ��oefficient (95% CI) in 1-unit 
increase in fidelity score

Unadjusted Model Adjusted Model

Presence of one or more adverse events *, n= 1�U598 1.05 (0.64, 1.72) 1.06 (0.64, 1.76)

Length of stay (unit=log of days) †, n=10�U355 0.01 (-0.02, 0.03) 0.
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Table 7. Cross-case Analysis of Contextual Factors Associated with Implementation Success

Factors

Fidelity of 
Implementatio�v
Trend 

1. Senior leadership involvement
and organizational support

2. Alignment of RESET* with
organization, hospital, and
professional group priorities

3. Site leaders’ engagement in
RESET and relationship with one
another

4. Perceptions of need and
intervention benefits among
professionals

Site

Site A Low to 
moderate 
initial fidelity 
with minimal 
improvement 
over time 

The Chief Medical Officer was 



Discussion
In this pragmatic controlled trial evaluating the effect of complementary interventions to redesign 
care for patients hospitalized with medical c
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Conclusions 
In this study of complementary interventions to redesign care for patients hospitalized with 
medical conditions, we found an association with higher ratings of teamwork climate and 
c

https://www.ahrq.gov/patient-safety/settings/hospital/resetguide.html#:%7E:text=The%20RESET%20project%20is%20administered%20through%20three%20phases%3A,project%20is%20ongoing%2C%20with%20results%20expected%20in%202022.
https://www.ahrq.gov/patient-safety/settings/hospital/resetguide.html#:%7E:text=The%20RESET%20project%20is%20administered%20through%20three%20phases%3A,project%20is%20ongoing%2C%20with%20results%20expected%20in%202022.
https://www.ahrq.gov/patient-safety/settings/hospital/resetguide.html#:%7E:text=The%20RESET%20project%20is%20administered%20through%20three%20phases%3A,project%20is%20ongoing%2C%20with%20results%20expected%20in%202022.
https://www.hospitalmedicine.org/globalassets/practice-management/practice-management-pdf/reset-guide.pdf
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