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Executive Summary 6 
 Preparation of patients for discharge is a primary function of hospital-based nursing care and readiness for 7 
discharge is an important outcome of hospital care.  Inadequacies in discharge preparation have been well-8 
documented and linked to difficulty with self-management after hospital discharge and with increased likelihood of 9 
emergency department (ED) use and readmission. Prior studies by the research team have led to recommendations 10 
for implementation of discharge readiness assessment as a standard nursing practice for hospital discharge. 11 
 This study aims to evaluate the impact of unit-based implementation of discharge readiness assessment on 12 
readmission and ED use within 30 days post-discharge. Three protocols, each adding a component to discharge 13 
readiness assessment, will be used to introduce, in sequence: (1) discharge readiness assessment by the discharging 14 
nurse; (2) discharge readiness assessment by the discharging nurse informed by prior patient self-assessment of 15 
discharge readiness [patient-informed nurse assessment]; and (3) patient-informed nurse assessment, with the 16 
addition of an instruction to the discharging nurse to initiate and document nursing action(s) for patients with low 17 
readiness. Nurse and patient versions of the 8-item short form of the Readiness for Hospital Discharge Scale will be 18 
used for discharge readiness assessment. 19 

The study will use a prospective, parallel cohort, stepped implementation design with four phase (baseline 20 
and the 3 discharge readiness protocols implemented in sequence) and two study conditions (implementation units 21 
and usual care control units). Difference-in-difference analysis will compare patient outcomes at baseline and each 22 
of the 3 phases on the implementation units (first difference) to outcomes on paired control units (second 23 
difference), adjusting for hospital, unit, and patient-level control variables. The optimal implementation protocol 24 
will be identified through these methods. The results will provide evidence of the impact of a hospital nursing care 25 
process on post-discharge outcomes, with important implications for patient well-being and ultimately costs of care.  26 
Process evaluation will assess implementation fidelity and context, facilitating broad translation as a standard of 27 
nursing practice for hospital discharge.  28 

Background  29 

Reducing readmission and ED utilization rates is central to health care improvement and reform efforts.1  30 
Recent research has linked hospital nurse staffing to readmission rates. 2-3  With Medicare readmission rates 31 
approaching 20% 4  and financial penalties for high rates of 30 day readmission, novel approaches to engaging 32 
hospital nurses in readmission reduction efforts hold significant promise for promoting high-quality affordable 33 
patient care. 34 

Problems with hospital discharge are well documented.  Perceived inadequacies in discharge planning, 35 
teaching, and coordination are associated with greater likelihood of post-discharge problems, ED use, and 36 
readmission.5-9 Most readmissions within 30 days are viewed as preventable 10 and failures of discharge 37 
preparation.11  38 

Large scale initiatives to improve discharge transitions have focused on communication and coordination of 39 
care between hospital and community providers using specialized roles for transition support.8,12-15 The role of the 40 
acute care staff nurse has been virtually ignored in discharge transition initiatives, despite the fact that, in most 41 
hospitals, the staff nurse is responsible for the complex processes of preparing patients for discharge.16-17  42 

Readiness for discharge is an outcome of discharge preparation. In previous research by this study team, 43 
the 21-item Readiness for Hospital Discharge Scale (RHDS) has been developed and tested with multiple inpatient 44 
groups. 18-22 In measuring readiness for discharge to home following adult medical-surgical hospitalization, patient 45 
self-assessment [PT-RHDS] and nurse assessment [RN-RHDS] forms of the scale have demonstrated an 46 
association with post-discharge utilization (readmissions and ED visits).3,19,23 The RHDS was reduced to an 8-item 47 
version for use in clinical practice. The 8-item RN-RHDS was more strongly associated with readmission than the 8-48 



item PT-RHDS in 2 adult samples in the Midwest and Eastern US.23-24 Patients with low readiness by nurse 49 
assessment experienced more than a 6-fold increase in the likelihood of being readmitted.24  50 

Currently there is no standard approach or tool available for routine use in clinical practice. The body of 51 
evidence from prior studies by the research team lays the foundation for the recommendation that pre-discharge 52 
readiness assessment be implemented as a standard nursing practice for hospital discharge.3  53 

Aims  54 
We propose to conduct a multi-site study to determine the impact on post-discharge utilization 55 

(readmission and ED visits) and costs of implementing discharge readiness assessment as a standard nursing practice 56 
for adult medical-surgical patients discharged to home, using a reliable, valid, and clinically meaningful tool (RHDS 57 
8-item short form). The value of implementing discharge readiness assessment as a standard practice lies in timely, 58 
rapid, and systematic determination of nurse and patient perspectives on 4 aspects of discharge readiness (personal 59 
status, knowledge, coping ability, expected support). The assessment results enable the nurse to initiate pre-60 
discharge risk-mitigating actions that enhance patient readiness and avert adverse post-discharge outcomes that may 61 
result in ED visits and readmissions.  62 

The proposed research extends the research team’s prior observational studies to an implementation study. 63 
The study tests, in a stepped approach, the impact of implementing discharge readiness assessment by the 64 
discharging nurse as standard nursing practice, and the incremental value of informing the nurse assessment with the 65 
patient’s perspective, and of requiring that the nurse initiates and documents risk-mitigating actions for patients with 66 
low readiness scores.   67 

Specific Aim 1: Determine if discharge readiness assessment by the discharging nurse using the RN-RHDS-short 68 
form (RN-RHDS protocol), when implemented as a standard pre-discharge nursing practice, contributes to reduced 69 
readmissions and ED visits within 30 days post-discharge.  70 

Specific Aim 2: Determine if nurse assessment informed by patient self-assessment using the PT-RHDS short form 71 
contributes to improved post-discharge outcomes (readmission and ED use within 30 days post-discharge) by adding 72 
patient’s perspective to the RN-RHDS protocol (RN-RHDS+PT-RHDS protocol).  73 

Specific Aim 3:  Determine if adding a structured format for documenting nurse actions triggered by low discharge 74 
readiness assessment scores improves patient outcomes (readmission and ED use within 30 days post-discharge).  75 

RESEARCH DESIGN  76 

A prospective, parallel cohort, stepped implementation study design 25 with difference-in-difference 77 
analysis will be used to evaluate outcomes (likelihood of readmissions and ED visits within 30 days post-discharge) 78 
for 4 sequential cohorts of patients on units where usual care (baseline cohort 0) is followed by a stepwise 79 
implementation of 3 discharge readiness assessment protocols (cohort 1[AIM1]:RN-RHDS protocol; cohort 2 80 
[AIM2]: RN-RHDS+PT-RHDS protocol; cohort 3 [AIM3]: RN-RHDS+PT-RHDS+NDAG protocol), compared to 81 
4 concurrent cohorts of patients on usual care/control units. Patient outcome (readmission/ED use) differences are 82 
examined between each sequential implementation cohort (first difference) while also controlling for any changes in 83 
institutional practices or seasonal trends using usual care cohorts at each concurrent phase (second difference). The 84 
implementation will occur at the unit-level, incorporating the implementation protocols into unit operational 85 
processes for hospital discharge. The decision to implement at the unit-level, with comparable units serving as 86 
control units, was made because spill-over effects of nurse training and cross assignment of nurses to 87 
implementation and control patients on the same unit would likely contaminate the control patient samples.  88 

 We will use the following timeline for data collection on each unit.  89 

eTable 1 90 

Phases 

Study Units 

Baseline   

4 months 

READI1 

4 months 

READI2   

4 months 

READI3  

4 months 



Implementation Baseline  RN-RHDS RN-RHDS 

+PT-RHDS 

RN-RHDS 

+PT-RHDS +NDAG 

Control  Concurrent 

control   

Concurrent 

control 

Concurrent control  Concurrent control  

 91 

 92 

Sample    93 
This study will use a multi-level nested sample consisting of patients, cared for by nurses, within units, 94 

within hospitals. The patient sample will include adult patients (18+) being discharged home with or without home 95 
care services from medical-surgical nursing units of 40 Magnet-designated hospitals we plan to enroll. On the 96 
implementation units, all eligible patients and their discharging nurses will be included. On control units, all eligible 97 
patients will be included following the same sample inclusion criteria. All nursing staff performing the final 98 
discharge preparation on the day of discharge, including RNs and Licensed Practical Nurses, will be included in the 99 
study.  100 

We will include two units per participating hospital. One will be randomly selected as the implementation 101 
unit and the other as the control unit. Where possible, these units will be of s similar type (either medical, surgical, 102 
or medical-surgical).  Critical care units and oncology specialty units will be excluded. We will work with hospitals 103 
to achieve a balance of medical, surgical, and mixed medical-surgical unit types across the hospitals.   104 

Sample Size and Power Analysis: For the study model with a full set of stand-alone and interaction terms for a 4x2 105 
difference-in-difference design (4 study phases [ 0/1/2/3] and 2 study conditions [implementation/usual care]) with 106 
control variables (patient characteristics, unit-level nurse staffing controls, hospital fixed effects), the minimum 107 
sample size required to achieve 80% power and p<.05 significance for small effect sizes (.02 change in R2) in main 108 
study aims, including subgroup analysis for patients with low readiness (Aim 3) is 24,304 patients.26 For 40 109 
hospitals, the sample would be 301 patients per implementation and control unit, with 76 patients per unit in each of 110 
the 4 phases. To account for clustering at the 4x2 cohort-implementation phase cells, the data will be oversampled26 111 
by 50% for the final sample of 452 per unit (113 per unit per phase). Assuming a range of 75 to 200 discharges per 112 
unit per month and 50% of patients meeting inclusion criteria for discharge to home (55% in our prior study), we 113 
expect to accrue the target sample on smaller study units in 4 months. To ensure that the results of the analyses can 114 
be properly adjusted for confounding due to any unrelated system-wide changes in patient care practices or seasonal 115 
trends that may occur during the study period, the start and end date of each implementation and data collection 116 
phase will be same for paired implementation and control units; frequency weighting will be used to adjust for 117 
sample size differences among units.   118 

Because the study design includes a time trend, patients will be enrolled throughout the entire study period as 119 
described in the study design. Therefore, the number of patients enrolled per hospital will vary based on volume and 120 
will exceed the minimum sample estimates. 121 

INTERVENTION PROTOCOLS  122 

The study will evaluate implementation of assessment of readiness for discharge for adult medical-surgical 123 
patients being discharged to home. We use a stepped implementation approach with sequential introduction of 124 
structured tools for discharge readiness assessment and documentation of nursing actions to improve discharge 125 
transition outcomes for patients with low readiness. We will evaluate the incremental benefits of 3 protocols: (1) 126 
RN-RHDS; (2) RN-RHDS+PT-RHDS; (3) RN-RHDS+PT-RHDS+NDAG.  127 

READI1 protocol: The RN-RHDS/SF (Nurse assessment of Readiness for Hospital Discharge Scale/short 128 
form) will be used for the nurse assessment of patient’s readiness for discharge. The RN-RHDS/SF consists of 8 129 
items from a longer 21 item scale that both use a 0-10 scaling format, with higher scores indicating greater 130 
readiness. The 21-item instrument has reliability estimates in adult medical-surgical patients age 18 to 102 of >.80 131 



for total and subscales and confirmatory factor analyses in 2 studies have supported a 4-factor structure (personal 132 
status, knowledge, perceived coping ability, expected support).3,19 RN-RHDS/SF is a reduced form of the instrument 133 
that retains 2 items per factor; Cronbach’s alpha reliability estimates exceed .80.  RN-RHDS/SF (explaining 93% of 134 
long form variance) was associated with a 6-9 fold increase in odds of readmission in models unadjusted and 135 
adjusted for numerous patient characteristics. 24 136 

For the READI1 protocol, the discharging nurse was instructed to complete the form on the day of hospital 137 
discharge normally within 4 hours prior to discharge, normally after completion of discharge preparation.  138 

READI2 protocol: The PT-RHDS/SF (Patient Readiness for Hospital Discharge Scale/short form) is a parallel 139 
version of the RN-RHDS form that is completed by patient self-assessment. PT-RHDS was inversely associated 140 
post-discharge coping difficulty,19  readmission within 30 days following hospital discharge19 and ED visits.3 The 141 
positive predictive value of PT-RHDS for readmission progressively increased with age, especially in the oldest (85 142 
years and older).27 143 

For the READI2 protocol, the patient completed the PT-RHDS and the responses were reviewed by the discharging 144 
nurse to inform the nurse of the patient’s perspective. The nurse then completed the RN-RHDS form to document 145 
the nurse’s assessment that considered all relevant information available to the nurse.  146 

READI3 protocol: The NDAG (Nurse Discharge Action Guide) consists of a list of potential nursing actions that 147 
can be initiated related to discharge transition developed from literature review. The NDAG was completed by the 148 
discharging nurse after the PT-RHDS and RN-RHDS were completed. Nurses will be instructed that initiation and 149 
documentation of an action on the NDAG was required for any patient with a score of <7 on any item of the RN-150 
RHDS or PT-RHDS. The cut-off score of <7 was derived from a prior study.24   151 

 152 
The RN-RHDS short form will be used for the nurse assessment of patient’s readiness for discharge. A parallel 153 
patient form, the PT-RHDS short form, will be used for patient self-assessment. The RN-RHDS/PT-RHDS are 8-154 
item short forms of a 21-item instrument that has undergone rigorous testing. The 21-item instrument has reliability 155 
estimates in adult medical-surgical patients age 18 to 102 for both RN-RHDS and PT-RHDS of >.80 for total and 156 
subscales and confirmatory factor analyses in 2 studies have supported a 4-factor structure (personal status, 157 
knowledge, perceived coping ability, expected support).3,19  Using the long forms of the instrument, PT-RHDS was 158 
inversely associated with readmission within 30 days following hospital discharge19 and ED visits.3 The positive 159 
predictive value of PT-RHDS for readmission progressively increased with age, especially in the oldest (85 years 160 
and older).27 In a subset (n=162) of the 1892 adult medical surgical patients in the Weiss et al.3 study, RN-RHDS 161 
was associated with post-discharge utilization (readmission or ED visit) with an odds ratio of .57 indicating a 43% 162 
reduction in utilization for a 1 point increase in the RN-RHDS (on a 10 point scale), while PT-RHDS showed no 163 
association.23 164 

Item reduction resulted in a short form with 8 items (2 per subscale) that explain 94% of RN-RHDS and 165 
93% of PT-RHDS scale variance.24 In its reduced forms, Cronbach’s alpha reliability estimates for RN-RHDS and 166 
PT-RHDS were .82 and .83 using the dataset from Weiss et al.3 In a replication of the Weiss et al.,27 study with 254 167 
adult medical-surgical patients and their discharging nurses using the RHDS short forms in place of the long forms, 168 
RN-RHDS again was highly predictive of 30-day readmission and the nurse form was more predictive than the 169 
patient form. Using a cutoff score of <7 as indicative of low readiness, RN-RHDS short form was associated with a 170 
6-9 fold increase in odds of readmission even in the model adjusted for numerous patient characteristics.24 171 

 The NDAG consists of a list of potential nursing actions that can be initiated related to discharge transition 172 
support. The NDAG (see Appendix) consists of 2 columns: actions initiated prior to discharge readiness assessment 173 
and those initiated in response to discharge readiness assessment. The NDAG was developed from literature review 174 
and has undergone pilot testing in a sample of 44 patients. Results indicated that 45% of patients had nursing actions 175 
initiated, with one quarter of these being triggered after the completion of the RHDS assessment. Ten percent (n=4) 176 
reported low readiness scores; all had actions prior to the assessment and one had an additional action initiated after 177 
the assessment.  The findings of this pilot study (manuscript in preparation) suggest that nurses intervene for 178 
readiness risk both in anticipation of discharge and at the time of discharge readiness assessment and that the use of 179 



the NDAG can serve as a trigger for action by the nurse. We will analyze total nurse actions as well as differentiate 180 
between anticipatory and reactive nurse actions.  181 
 182 
For this study, the NDAG will be completed following discharge readiness assessment (RN-RHDS+PT-RHDS) for 183 
all patients on the implementation units. Nurses will be instructed that initiation and documentation of an action on 184 
the NDAG is essential for any patient with a score of <7 on any item of the RN-RHDS or PT-RHDS. To facilitate 185 
completeness of data capture, nurses will be provided with an open-ended response option that will be coded for 186 
content by the researchers. The open-ended response will capture any actions taken by the nurse that are not 187 
included in the list of actions on the NDAG.  188 

MEASURES AND OUTCOMES 189 

Independent Variables: For this difference-in-difference study design, the independent variables are a set of 190 
indicators each corresponding to one of the 8 possible combinations of being hospitalized on an implementation or a 191 
control unit during one of the 4 study phases.  Dependent variables (Outcomes of implementation): The measured 192 
outcomes of the implementation will be readmissions and ED visits in the first 30 days post-discharge. Data for 193 
these outcomes will be extracted from hospital electronic information systems.  Control variables: The following 194 
patient characteristics will be extracted from electronic hospital records: age, sex, race/ethnicity, APR-DRG with 195 
severity and mortality indices, and type of admission (medical/surgical), discharge disposition (home, home with 196 
home health), length of stay, ICU stay, and payer.  Based on our prior research that demonstrated a relationship 197 
between RN hours per patient day (RNHPPD) and readmissions,3 we will include the following unit-level nurse 198 
staffing variables in the analytic models: RNHPPD, skill mix (% RN, %BSN). These data will be collected 199 
monthly from nursing administrative databases and specifications will be consistent with NQF/NDNQI.   200 

STUDY SITE EDUCATION AND TRAINING PROCEDURES  201 

Education regarding the implementation protocols and training in study procedures will occur at multiple 202 
levels and times throughout the study. A site Principal Investigator will serve as the master trainer and coordinator 203 
of training for unit nurses. Site PIs/Master Trainers will be trained by the study team. The training will consist of a 204 
detailed review of study design and procedures, and of methods for training staff nurses.  At each phase, we will 205 
include an educational component that introduces nurses to key informational content to support effective use of the 206 
tool being introduced.  In phase 1, the content will include information on the evidence base related to nurse 207 
assessment of discharge readiness and a detailed overview of the RN-RHDS. In phase 2, the content will include 208 
evidence about the inclusion of patient voice in nursing assessment to improve patient experience of care and 209 
outcomes and a detailed overview of the PT-RHDS. In phase 3, the content will include importance of assessment of 210 
low readiness as a trigger for nursing action, information about specific nursing actions to mitigate the potential 211 
adverse outcomes associated with low readiness, and advocacy for follow-up care services for patients with low 212 
readiness.  213 

Site PI training will occur via webinar/videoconferencing using Go-To-Meeting®. All training documents 214 
and all study materials will be available on the study website.  Start-up training for unit nurses will be conducted by 215 
site PIs in the first 2 weeks of phase 1, followed immediately by the initiation of data collection. Sites will commit 216 
up to 2 hours of training per unit staff member for the startup training. The site PI will use video presentations 217 
prepared by the study team and PowerPoint slides for staff training on (1) the purpose of the study and the evidence 218 
base for discharge readiness assessment, and (2) a detailed review of the RN-RHDS instrument and study 219 
procedures, including human subjects’ protection.  All training materials will be available to sites on the designated 220 
website. PowerPoint slides will contain voice-over for online training purposes for staff not able to attend in-person 221 
training. Training for phases 2 and 3 will be via in-person or online training, as selected by site PIs.  222 

Because this is a unit-based implementation approach, logs will be kept of participation in training to assure 223 
all staff nurses have been trained.  For staff not attending, site PIs will assure that training has occurred by 224 
documentation of review of study materials posted on the study website. Staff will login to the site to confirm that 225 
they have met the training requirement.  226 

HUMAN SUBJECTS PROTECTION 227 



Hospital IRBs: The study protocol will be reviewed and approved by the researchers’ university IRBs. Each local 228 
IRB will also review and make a determination.   229 

Human Subjects Protection: The study evaluates the implementation of a process of care that augments existing 230 
discharge processes. The contribution of the acute care clinical nurse in the complex processes of preparing patients 231 
for discharge is a study focus. Implementation of a new protocol for nurse assessment of a patient’s readiness for 232 
discharge will occur in 3 sequential phases to evaluate each of 3 components of the discharge readiness assessment 233 
protocol (1. Nurse assessment; 2. Nurse assessment informed by patient self-assessment [patient-informed nurse 234 
assessment]; 3. Patient informed nurse assessment plus an instruction to identify appropriate interventions if 235 
discharge readiness assessment indicated low readiness).  Implementation of the protocol in sequence will be 236 
conducted on entire nursing units (unit –level implementation) with all nurses trained in the protocol and used with 237 
all patients discharged to home. Outcomes on implementation units will be compared with paired usual care 238 
(control) units. Outcomes of interest are readmissions and ED visits post-discharge. 239 

The READI study received expedited approval from Marquette University’s IRB on September 9, 2013.  Marquette 240 
University IRB will serve as the primary IRB for the study.  All participating hospital IRBs will review and make a 241 
determination of the most appropriate mechanism for IRB approval.  We encourage the execution of an Institutional 242 
Authorization Agreement with Marquette University IRB to facilitate continuing review during the 3-year study 243 
period. 244 

We provide the following information to consider in making a determination of the appropriate mechanism for IRB 245 
approval at hospital sites: 246 

We are requesting a waiver of documentation of consent based on the following factors:  247 

1. The implementation is at the unit level and involves standardization of an assessment that is often 248 
informally conducted by nurses in the course of their practice and is consistent with professional standards 249 
for nursing care. 250 

2. There is expected benefit to patient outcomes from implementing the discharge readiness assessment and if 251 
successful will reduce risk of readmission. In addition, there are no identifiable risks associated with the 252 
implementation protocols. 253 

3. With unit-based implementation, the data cannot be reasonably collected without the waiver. 254 
4. Patient self-assessment of discharge readiness [PT-RHDS] is used to inform the nurse assessment of 255 

discharge readiness and is integrated into discharge-related clinical care processes. All other patient data 256 
are extracted from electronic medical records. There is no direct contact with control units. 257 

5. The PT-RHDS contains an introductory statement indicating the information is being used to determine the 258 
benefits of a new way for the patient’s nurse to evaluate readiness for discharge. 259 

6. The data will be de-identified by the site PI before release to the research team.  260 
  261 

All data will be de-identified at the study site by the site PI. Nurse RHDS Assessment forms will contain a section 262 
at the bottom of the patient study ID and the patients label containing identifying information.  After completion by 263 
the discharging nurse, these forms will be collected by the site PI, the identification section will be detached from 264 
the form. The de-identified RHDS forms will be sent to the study team; the detached identifiers with link to study ID 265 
will be used by the site PI to create a study log on an excel spreadsheet which will be retained at the study site. The 266 
study log will be password protected by the site PI. This log will be given to IT services to generate the electronic 267 
data files for the study.  The site PI will verify completeness of the electronic extract and then remove all identifiers 268 
from the file.  Following verification of transmission to the study team via secure FTP and screening of the 269 
transmitted file, the site PI will destroy all on-site paper and electronic identifiers. The site PI will retain a copy of 270 
the de-identified electronic file. 271 

Data Protection:  All data will be de-identified at the study site. Nurse RHDS Assessment forms will contain a 272 
section at the bottom of the patient study ID and the patients label containing identifying information.  After 273 
completion by the discharging nurse, these forms will be collected by the site PI, the identification section will be 274 
detached from the form. The de-identified RHDS forms will be sent to the study team; the detached identifiers with 275 



link to study ID will be used to create a study log on an excel spreadsheet which will be retained at the study site. 276 
The study log will be password protected by the site PI. This log will be given to IT services to generate the 277 
electronic data files for the study.   278 

 The site PI will verify completeness of the electronic extract and then remove all identifiers from the file.  279 
Following verification of transmission to the study team via secure FTP and screening of the transmitted file, the site 280 
PI will destroy all on-site paper and electronic identifiers. The site PI will retain a copy of the de-identified 281 
electronic file. 282 

 Data will be submitted to the primary study site at Marquette University. Data will be uploaded by study 283 
sites to a secure Office 365 password protected database. Site will have access only to their own secure space and 284 
will not be able to access data submitted by other participating hospitals.  285 

  286 
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