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ABSTRACT (word count: 286)

Objective: The transition from hospital to home represents a key step in the management of patients
and several problems related to this transition may arise, with potential adverse effects on patient
health after discharge. The purpose of our study was to explore the association between components
of the hospital-discharge process including continuity of care thereafter and patient outcomes in the
post-discharge period.

Design: Systematic review of observational and interventional studies.

Setting: We conducted a combined search in the Medline and Web of Science databases. Additional
studies were identified by screening the bibliographies of the included studies. The data-collection
process was conducted using a standardized predefined grid, that included quality criteria.
Participants: A standard patient population returning home after hospitalization.

Primary and secondary outcomes: Adverse health outcomes occurring after hospital discharge.
Results: In the eighteen studies fulfilling our eligibility criteria, the main discharge-process
components explored were: discharge summary (n=1), discharge instructions (n=2), drug-related
problems at discharge (n=4), transition from hospital to home (n=5), and continuity of care after
hospital discharge (n=6). The major patients’ subsequent health outcomes measured were
rehospitalizations (n=16), emergency department visits (n=7), and mortality (n=5). Seven of the
sixteen studies exploring rehospitalizations, two of the seven studies examining emergency
department visits and none of the studies that investigated patient mortality reported at least one
significant association between discharge process and these outcomes.

Conclusions: Irrespective of the component of the discharge process explored, the outcome
considered (composite or not), the sample size, and the study design, no consistent statistical
association between hospital discharge and patient health outcome was identified. This systematic
review highlights a wide heterogeneity between studies, especially in terms of the component(s) of the

hospital-discharge process investigated, study designs, outcomes, and follow-up durations.
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Strengths and limitations of this study

= This review analyses the available knowledge about the association between hospital
discharge organization and patient's subsequent health care in a standard population
returning home after hospitalization.

= There is a wide heterogeneity between studies exploring the effect of hospital-discharge
process on patients’ outcomes after discharge, especially in terms of hospital-discharge
components, study designs, outcomes and follow-up durations.

» The heterogeneity observed prevents from performing a quantitative synthesis, and hampers

a consistent assessment of the impact of discharge organization on patient health.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq paloalold 1senb Aq £20z ‘6 udy uo /wod’lwg uadolg//:dny woij papeojumoq "9T0Z Jaquiadaq T Uo /822T0-9T0Z-uadolwa/oeTT 0T Se paysignd 1siy :uado NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

INTRODUCTION

Rationale

Since Forster et al.’s pioneering studies’ ? in which around 20% of patients were reported to have
experienced an adverse event within the 2 weeks following hospital discharge, several studies have
documented the rates of adverse health outcomes, such as emergency department visits and hospital
readmissions, occurring during the post-discharge period3'5. Therefore, return to home after hospital
stay should not viewed by hospital staff as the completion of patient management. Ideally, scheduling
outpatient follow-up visits, promoting direct communication with primary care providers and ensuring
the transmission of the discharge summary, notifying pending test results at discharge, and, if
necessary, arranging or suggesting outpatient post-discharge investigations, are various elements of
the continuity of care after discharge that should be integrated within the hospital-discharge process.
Consequently, hospital discharge and continuity of care thereafter constitute complex interrelated
processes involved in a patient's transition from hospital to home. One can hypothesize that discharge
organization affects, at least partially, patients’ subsequent health care. For example, are there some
discharge components specifically associated with reductions in the rates of patient rehospitalizations
or emergency department visits?

Several observational studies aimed at identifying or reporting elements have highlighted
deficiencies in the transition of care from the inpatient to the outpatient setting. Such studies focused
on various aspects related to direct communication between inpatient and outpatient healthcare

providers6 7 discharge summaries (content, timeliness, transmission to an outpatient physic:ian)8 %

traceability and follow-up providers’ information of pending test results at hospital discharge10 "

non-
completion of recommended outpatient workups (diagnostic procedures, subspecialty referrals, and
laboratory tests) after hospital discharge12; medication errors (omission or unjustified prescription) in
discharge summaries' '*: drug-related problems after discharge15 '®: and post-discharge follow-up
outpatient visits'” 18, Only a few observational studies have investigated the potential association
between elements of the hospital-discharge process (and continuity of care thereafter) and patient

health outcomes'®?'

, and their reports are conflicting with regards to the effect of such processes on
patient health after discharge. Moreover, these studies involved patients with various admissions

sources and/or discharge locations, not only home, before and after hospital discharge. Other studies
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aimed at exploring the perspectives of hospital staff and/or primary care providers??*, or patient
opinion525'27, or both®?, on hospital discharge and subsequent continuity of care. In particular, few
studies have explored the association of such opinions on patient health outcomes such as

rehospitalizations30 ¥ or rehospitalizations and emergency department visits®.

33-43

Finally, several reviews examined the effect of various interventions related to hospital

discharge. The perspectives of these reviews widely varied from one to another:
- One review was not a systematic review but highlighted several challenges, not necessarily

directly focused on patient health outcomes®.

333840
’

- Three reviews concerned interventions on medication reconciliation at discharge and

38 40

in two of them™ ™, studies involving medication reconciliation at admission or during hospitalization

were also included.

- One review only concerned older patients with congestive heart failure and considered only
interventions combining comprehensive discharge planning with post-discharge support‘”.

- One review explored a single outcome, the rehospitalization rate at 30 days after

discharge34.

353943 |37

- There were four reviews in which some or all*® outcomes considered were not patient

35 39 43

health measures, e.g. discharge destination®*?, length of stay , patient or health provider

353943

satisfaction , organizational outcomes (timeliness, accuracy, completeness, and overall quality of

the information transfer)37.

- One review categorized interventions according to the timing of these, pre-discharge, post-
discharge and bridging interventions, and included studies in which the destination of patients after
discharge could be nursing home or skilled nursing facility42.

As regards results obtained, four reviews3 394243

paint a rather mixed picture: the
effectiveness of interventions on patients’ health was not clearly demonstrated, and was at best
modest. Two reviews were more positive: Hesselink et al.*® indicate that a significant effect was found
in favor of the intervention for one or several outcome measures in 25 of the 36 studies included in
their review; Phillips et al.’s systematic review*' reports that comprehensive discharge planning plus
post-discharge support for older patients with congestive heart failure resulted in a 25% reduction in
the relative risk of readmission. The three reviews examining interventions related to medication

333840 ;

reconciliation indicated that it was not possible to link these interventions to clinically significant
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improvements.

The relative contributions of discharge planning and subsequent continuity of care to the
occurrence of events in the post-hospitalization period related to patients’ health outcomes remains
unclear. To our knowledge, there is no systematic review that estimates the real effect of the hospital-
discharge process and continuity of care thereafter on the occurrence of adverse health outcomes

after a patient's return to home.

Objective

We conducted a systematic review to explore the potential association between elements of the
hospital-discharge process (including post-discharge continuity of care) and adverse outcomes
(including healthcare-resource consumption) in the post-discharge period, in a standard population of

patients returning home.

METHODS

The reporting of the systematic review is based on Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) guidelines44 (Supplementary File 1).

Eligibility criteria

The predefined study inclusion and exclusion criteria are detailed in Supplementary File 2.

Information sources

Between March 1, 2013 and June 30, 2013, we conducted a combined search in the Medline
database via PubMed and in the Web of Science using different search terms to cover exploration of
the organizational process for hospital discharge and subsequent continuity of care. Four independent
searches were conducted, which focused on discharge summary, medication-reconciliation
procedures (preferably at hospital discharge), global organization of discharge process and continuity

of care thereafter, and care transition. We screened the bibliographies of review articles detected
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during the database searches (which were not eligible for inclusion) to identify any additional studies

that had been missed during the database searches.

Search strategies

The queries made in the Medline and Web of Science databases are detailed in

Supplementary File 3.

Study selection

The eligibility of each retrieved article was assessed by one author (B.C.) in terms of its title,
abstract and, if necessary, the full text. We decided a priori that in the case of doubt, a second
reviewer (G.H.) would decide whether to include the study. The bibliography of each included study
was screened to potentially identify any studies missed in the database searches. Whenever this
resulted to the identification of an additional study, this screening process was repeated until no

additional study was found.

Data collection process

The data-collection process was conducted (by B.C.) using a standardized predefined data-

collection sheet and extracted data were checked.

Data items

The following information was extracted from each of the studies included: name of first

author, journal, year of publication, component(s) of the discharge process investigated, study design,

objective(s), setting, participants, sample size, method(s), description of the intervention and
comparator (if applicable), main outcome measures, results, synthesis of the major results (i.e.
significant association or not between the component(s) of the discharge process investigated and

patient health outcomes), and study limitations.
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Risk of bias in individual studies/quality assessment

The methodological quality of the selected studies was evaluated (by B.C.) using two tools
that have been proposed for assessing studies, when the considered study set includes major
differences in terms of experimental design. First, the Quality Assessment Tool for Quantitative

Studies developed by the Effective Public Health Practice Project45 46

rates study global quality
according to three categories: strong, moderate, and weak. Second, the Mixed Methods Appraisal
Tool — version 2011* grades the studies according to five categories, ranging from 0% (research
questions not clearly stated), low (score=25%), moderate (score=50%), high (score=75%), to very
high (score=100%) methodological quality. Both tools have strengths and weaknesses. For example,
the Quality Assessment Tool for Quantitative Studies automatically assigns a strong score to
randomized controlled, irrespective of the quality of randomization method and allocation
concealment, while the Mixed Methods Appraisal Tool is limited to the evaluation of four items.
Studies were finally ranked into three categories, weak, moderate, or strong, according to a

combination of the ranks issued from the two tools: in a first step, low and very low, moderate, and

high and very high rankings with the Mixed Methods Appraisal Tool were recategorized as weak,

moderate, and strong, respectively. Then, final ranking of a given study was chosen as the lowest rank

of the two tools.

Summary measures and synthesis of results

A standard quantitative synthesis, i.e. a meta-analysis, was deemed not to be appropriate
because of wide variability in study designs, types of intervention (if applicable), and outcomes.
Nevertheless, a synthesis of the results from the observational and interventional studies has been

made in the form of a summary table and figures.

Risk of bias across studies

The possibility of publication bias resulting in more positive than negative studies being

published may have affected the results of our review but could not be assessed.
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Additional analyses

No prespecified additional analysis was performed.

RESULTS

Study selection

The results of the eight independent searches (four major queries in each of the databases)
identified 1144 publications, 890 after excluding 254 duplicates, of which eight studies were initially
included (see Supplementary File 4 that indicates the references of full-text articles excluded and

details the corresponding reason). Screening the bibliographies of the initial included studies resulted

in the inclusion of 10 additional studies. No additional studies were identified from the bibliographies of

reviews identified during the database searches. Thus, the final set consisted of 18 studies'? 314863

(Figure 1).

Study characteristics

The study characteristics are summarized in Supplementary File 5. The 18 selected studies

were published between 2001 and 2013 and were performed in the USA (n=13), Canada (n=3),

|12 3151 54 55 57 58 60-62

Australia (n=1), and United Kingdom (n=1). Ten studies were observationa and

eight were interventiona|*¢-20 525356 5963 (including four randomized controlled studies™ **%° 59). The

48 53 59 63

interventions were mostly multifaceted interventions; four were pharmacist interventions and

four focused on the transition from hospital to home*? 5052,
In 14 studies, patients were discharged from general medical and/or surgical units. Four

studies targeted patients with heart failure®' *° > %2

, with one study targeting a somewhat larger
population“.
Sample sizes ranged from 83* to 738 patients for interventional studies and from 86°* to

938,93360 patients for observational studies.
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Risk of bias within studies/Quality assessment

According to the Quality Assessment Tool for Quantitative Studies, 11 studies were rated as

3150 51 54-57 59-62 48 52 53 58 64 49 63

having a strong , five a moderate , and two a weak methodological quality

(Figure 2).

According to the Mixed Methods Appraisal Tool, seven studies were rated as having a very

. 3151 54-57 60 62 64 48 50 52 58 59 61 49 63
high h

, two a hig , Six @ moderate ,two alow™ ™, and one a very low®®

methodological quality (Figure 2).

When combining the two quality tools, eight studies were rated as having a strong31 5154576062

48 50 52 58 59 61 64

seven a moderate , and three a weak*®**% combined methodological quality (Figure 2).

Results of individual studies

Components of the discharge process investigated (Table 1)

Five discharge-process components or aspects were explored primarily: discharge summary

3162

(n=1) *, discharge instructions as mentioned in the medical records (n=2)*' ®?, drug-related problems

(n=4)48 53 59 63

at discharge , transition from hospital to home (n=5)49'52 % and continuity of care after

hospital discharge (n=6)>*>°°7 06164,
Only one study investigated the discharge-summary component™. This observational study
examined the timeliness of the discharge summary. However, this component was also explored in

two other studies®' ®'

in combination with other components of the hospital-discharge process. In
particular, the availability of the discharge summary to the physician during post-discharge visits was
investigated.

The component relating to documentation of discharge instructions provided to patients was

explored in two observational studies®' *

, and both concerned patients with congestive heart failure.
Drug-related problems were addressed via the assessment of a pharmacist intervention in
four studies™ ®®. The type and number of intervention elements (e.g. pharmaceutical counseling,
education, medication review, medication reconciliation, follow-up with a pharmacist after discharge),
varied between studies. Similarly, the component “transition from hospital to home” was explored

49 50 52 56

mainly in four interventional studies , with the number and type of intervention elements (e.g.

patient therapeutic education, medication reconciliation, post-hospitalization follow-up) varying

10
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between studies. Only one observational study®' explored the transition from hospital to home,

focusing on different aspects of the communication between hospital staff and primary care physicians

(primary care physician’s awareness of his or her patient’s hospitalization, receipt of a discharge
summary, direct exchanges with the multidisciplinary hospital team).

In contrast, the component "continuity of care after discharge" was investigated exclusively in
observational studies. The elements targeted in these studies were documented follow-up
appointment arrangements scheduled before discharge54, timing of outpatient follow-up after

5557 post-discharge follow-up by hospital physicians or general practitionerseo, a score for

discharge
continuity of care®', and medical errors related to discontinuity of care from the inpatient to the

outpatient setting®.
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Table 1 Hospital discharge process and subsequent continuity of care, and associated patient health outcomes.

Page 12 of 48

rate at 7 and
28 days)

readmission for
HF/any cause
12 months)

days and 3 months;
unplanned GP visits at 15—
22 days and 3 months)

Discharge Discharge Drug-related problems at | Transition from hospital to Continuity of care after hospital
summary instructions hospital discharge (n=4) home (n=5) discharge (n=6)
(n=1) documented in
medical
records (n=2)
Significant | Liet al., 2003® | VanSuch et al., | Al-Rashed et al., 2002° Anderson et al., 2005° Grafft et al., 2010% (composite endpoint: ED
association | (readmission 2006° (time to (readmissions at 15-22 (readmissions rate at 6 months) | visits or readmissions at 180 days)

Dudas et al., 2001° (ED
visits at 30 days)

Balaban et al., 2008 (no follow-

up at 21 days)

Hernandez et al., 2010° (composite
endpoint: mortality or readmissions at 30

days; readmissions at 30 days)

Dedhia et al., 2009° (composite
endpoint: ED visits or
readmissions at 1 week;

readmissions at 30 days)

Moore et al., 2003% (work-up errors and

readmissions at 3 months)

Jack et al., 2009° (composite
endpoint: all ED visits and
readmissions at 30 days; ED
visits at 30 days; visited PCP at
30 days)

van Walraven et al., 2004° (composite
endpoint: death or readmissions at 30 days)
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Non-
significant

association

Jha et al., 2009°
(readmission

rate at 30 days)

Dudas et al., 2001°
(readmissions at 30 days)

Balaban et al., 2008°
(readmissions at 31 days; ED
visits at 31 days; incomplete

outpatient work-up)

Grafft et al., 2010° (composite end point: ED
visits or readmissions at 30 days;
readmissions at 30 days; ED visits at 30
days; mortality at 30 days; readmissions at
180 days, mortality at 180 days)

VanSuch et al.,
20097 (survival
time to death

from any cause
censored at 12

months)

Schnipper et al., 2006°
(composite endpoint: ED
visits or readmissions at 30

days)

Bell et al., 2009%° (composite
endpoint: readmission or ED
visit or death at 30 days)

Hernandez et al., 2010% (mortality at 30
days)

Walker et al., 2009°
(readmission rate at 14 and
30 days; ED visits at 72
hours, 14 days, 30 days;
composite endpoint: all ED
visits and readmissions at
30 days)

Dedhia et al., 2009° (ED visits at
30 days)

Kashiwagi et al., 2012° (readmissions at 30

days)

Jack et al., 2009° (readmissions
at 30 days)

Moore et al., 2003% (medication continuity
errors, test follow-up errors and

readmissions at 3 months)

van Walraven et al., 2010%° (death at 6

months; readmissions at 6 months)

ED, emergency department; GP, general practitioner; HF, heart failure; PCP, primary care provider.

#0bservational study.
®|nterventional study.

°Study also exploring discharge summary component.
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Patient health outcomes post-discharge (Table 1)

The major outcomes measured in the included studies were, in order of frequency,

(n=16)>"**%8%7% "emergency department visits (n=7)""****** and mortality (n=5)"">*

rehospitalizations
%6162 Two studies investigated only composite outcomes: emergency department visits or
rehospitalizationssg, and rehospitalizations or mortality6°. In addition, six studies investigated outcomes
separately and in combination: emergency department visits and/or rehospitalizations®* > °° ¢,
rehospitalizations or mortalityss, emergency department visits or rehospitalizations or mortality51.

The rate of post-discharge visits to a general practitioner was another, less frequently,
measured outcome*® ***®. This outcome was considered from a different perspective in each of the
three corresponding studies: unplanned visits to a general practitioner48, no outpatient follow-up within
21 days5°, and follow-up visits with the primary care provider56.

The duration of follow-up after discharge varied from 7 days58 to 12 months®? for

54 55
t

rehospitalizations, from 72 hours®® to 31 days® for emergency department visits, from 30 days (o]

12 months® for death, and from 15 days48 to 3 months™® for visits to the general practitioner.

Synthesis of results

All of the studies included were published within the past 15 years, indicating that the effect of
discharge components on patient health outcomes is a relatively recent area of investigation. Whereas
the studies' underlying healthcare organizations were relatively homogeneous (with most studies
originating from the USA), the components of the discharge process investigated were not
(Supplementary File 5). Even when considering a given category of this process, the variable of
interest and the associated investigation method varied widely between studies, including follow-up
duration for assessing patient outcome (see Table 1), which precluded us from performing a meta-
analysis that would generate meaningful results. Nevertheless, the effect of components of the
discharge process on the main patient health outcomes is shown in Figure 3, and provides a synthesis
of the corresponding associations.

In 12 Studies48-50 52-56 58 60 62 64

, at least one significant association was reported between
component(s) of the hospital-discharge process and any patient health outcome explored, irrespective

of the type of outcomes and the follow-up duration.
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Considering the 16 studies that explored the potential association between hospital-

48 49 52 55 58 62

discharge process and rehospitalizations, six reported a significant association , while nine

3150 51 53 54 56 57 61 63

reported a non-significant association . The remaining study64 evaluated three types

of medical errors (work-up errors, medication continuity errors, and test follow-up errors) related to the

discontinuity of care from the inpatient to the outpatient setting and found a significant association only

between work-up errors and rehospitalizations. When restricting the analysis to the 12 studies®" *¢ °*®

® that investigated rehospitalizations within approximately 30 days of discharge (including 15-22

48 52 55 58

days48, 28 days58 and 31 days5°), four studies reported a significant association between this

3150 51 53 54 56 57 63

outcome and the hospital-discharge process, while eight reported a non-significant

association.

50-54 56 63 50 52 53 56 63
( ) that

Considering the seven studies five of which were interventional studies

investigated post-discharge visits to the emergency department as an outcome, two interventional

studies™ *°

reported a significant association between this outcome and the investigated intervention
(which concerned either medication-related problems at discharge53 or transition from hospital to
home®®).

5154 55 6162 (

The five studies that investigated patient mortality all of which were observational)

all reported a non-significant association between discharge process and death.

51 52 54-56 59 60 63

Eight studies explored a composite outcome (mostly based on 30-day follow-up
duration, n=7), the nature of the combination varying from one study to another (Table 1 and Figure
4). The association between component(s) of the discharge process and continuity of care thereafter

and the composite outcome was reported as significant in four studies®>° %6

and as non-significant
in three studies®' **®. In the remaining study54, the association between documented follow-up
appointment arrangements and rehospitalizations or emergency department visits within 30 days and
180 days was non-significant and significant, respectively. In addition, despite the authors' initial
hypothesis that specific instructions provided during follow-up appointment would be associated with
fewer hospital readmissions, follow-up instructions were significantly associated with a slightly higher

likelihood of having either an emergency department visit or a hospital readmission within 180 days of

the initial hospital discharge.
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Risk of bias across studies

This item was especially difficult to evaluate because of the wide heterogeneity between
studies (e.g. design, sample size, hospital-discharge components, outcomes, follow-up duration). In
addition, as this heterogeneity prevented from performing a meaningful meta-analysis, assessing the
risk of bias across studies might appear questionable. Most of all, a potential publication bias against
the publication of studies with negative or non-significant associations would not change our overall

results.

Additional analyses

No additional analysis was performed.

DISCUSSION

Summary of evidence

The major outcomes used to estimate the effect of the discharge process and subsequent
continuity of care on patient health after discharge were rehospitalizations and emergency department
visits, most commonly measured at approximately 30 days after discharge. Considering
rehospitalizations, seven out of the sixteen studies that explored this outcome reported at least one
significant association between discharge process and rehospitalizations. As regards emergency
department visits, two of the seven studies that investigated this outcome reported a significant
association. No study reported a significant association between a discharge component and
mortality. This systematic review highlights a wide heterogeneity across the studies, especially in
terms of the component(s) of the hospital-discharge process investigated, study designs, outcomes
measured, and follow-up durations. Such an heterogeneity in critical elements prevents from
performing an appropriate and meaningful meta-analysis. Nevertheless, Figures 3 and 4 indicate
globally that irrespective of the component of the discharge process explored, outcome considered,
sample size, and study design, one cannot identify any consistent statistical association between
hospital discharge and patient health outcome. The global picture from our review indicates that the

effect of discharge process and subsequent continuity of care components on patient health after

16
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discharge remains unclear, and was very difficult to estimate, especially in light of the heterogeneity
across studies. Therefore, it is not possible to draw any conclusions about the most critical
organizational discharge-process components on which to base potential recommendations. However,
this review suggests that attempts to improve discharge process is likely to result, at most, in a modest
impact on patient health after discharge.

Among the 18 studies included in this review, eight described interventions, only four of which
were randomized trials; this finding raises concerns about the potential effect of confounding factors
that might have influenced patient outcomes after discharge. Indeed, in many of the studies, features
related to elements of the patients’ hospital stay (such as disease progression, severity of illness, and
comorbidities), which were unrelated to discharge components, may have contributed to patients'
health outcomes after discharge.

Another concern is the variability of discharge protocols from one hospital department to another.
As reported by Hernandez et al.*®, such protocols are poorly documented in study reports. Although
16 of the 18 studies were conducted in USA (n = 13) or Canada (n = 3), between-protocol variability
(from one department, hospital, region, or country to another) might result in variability in the effect of
the hospital-discharge process on a patient’s subsequent health. General recommendations for
managing the hospital-primary-care interface have been proposed by several societies®, as well as
discharge checklists®®®’. Similarly, Kripalani et al.*® attempted to identify challenges and to propose
recommendations, given the lack of evidence-based recommendations for hospital discharge
applicable to a broad range of patients. However, the rate of adoption of standardized evidence-based

recommendations in health organizations remains unknown.

Limitations

This review is subject to several limitations, the first of which concerns the potential omission
of relevant studies. However, our iterative process of screening the bibliographies of included studies
is likely to have minimized this limitation. Of note, we did not identify any new studies when we
searched the bibliographies of reviews identified during the database searches. In any event, the
omission of a small number of studies is unlikely to change our overall findings.

The second limitation concerns the populations studied. The inclusion criteria restricted the analysis to
studies on general medical or surgical patients originating from home and discharged to home.
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Studies on specific populations were excluded, but we decided to keep studies involving patients with
heart failure given the prevalence of such patients and the substantial volume of literature available on
hospital discharge and continuity of care. However, a sensitivity analysis in which the four studies

involving these patients®' 49 %° 6

were excluded did not change the overall findings.

The third limitation was the heterogeneity revealed by our synthesis of the results. This heterogeneity
may be linked to the fact that the processes investigated were complex, multifaceted and
interconnected. Previous reviews in the domain of hospital-discharge process and continuity of care

also report such heterogeneitym35 3739404243

, also attested by the fact that only two reviews performed
meta-analyses41 3 This heterogeneity appeared to be the major element preventing frank conclusions
to be drawn as to the beneficial effect, or otherwise, of the interventions aimed at improving the
organization of discharge and continuity-of-care processes.

The fourth limitation was the limited scientific evidence of the included studies, given the various
designs. Unsurprisingly, studies with a high sample size were observational. Assessment of the
methodological quality of the studies indicated that only eight of the 18 studies were categorized as
having a strong score in terms of methodological quality, when combining the two quality tools used
(see Figure 2). Finally, a risk of publication bias cannot be excluded against the publication of studies

that did not find an association between hospital discharge component(s) and patient health

outcome(s).

Conclusions and perspectives

This systematic review highlights the wide heterogeneity between studies evaluating the effect of
hospital-discharge organization process on patients’ outcomes post-discharge. The role of this
heterogeneity in the variance observed in the study results (i.e. either a positive effect or absence of
effect) is unknown. Globally, the effect of the complex interrelated hospital-discharge and continuity-of-
care processes on patient health outcomes requires further investigations, but because of the inherent
multicomponent nature of these processes and the interweaving of these processes in the whole
hospital stay, estimating such an effect is difficult. To obtain a clearer global picture, future studies
would benefit from better standardization of the adverse outcomes explored, including follow-up
duration. In addition, technological developments may enhance overall management of patients at the
hospital-primary-care interface. A major challenge concerns the interoperability between hospital and

18
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primary-care electronic health-information systems, for facilitating exchanges of hospital-primary-care
information. Moreover, implementation of information systems collecting patient opinions after hospital
discharge may document important information on current organization, and constitute the basis of

systems devoted to improving management.
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LEGENDS

Figure 1 Flow diagram of the systematic review process.
(A) Flow diagram of the four independent searches in the Medline and Web of Science databases. (B)

Flow diagram of the process screening the bibliographies of the reviews and initial included studies.

Figure 2 Methodological quality of the studies included.
Dotted lines delineate the quality issued from the combination of both quality tools (abscissa and

ordinate, respectively).

Figure 3 Effect of hospital-discharge process and subsequent continuity of care components on
patients’ health outcomes.

The first letter in parenthesis corresponds to the type of component investigated: (A), discharge
summary; (B), discharge instructions; (C), drug-related problems; (D), transition from hospital to home;
(E), continuity of care. In addition, interventional studies are identified by an asterisk.

Studies in bold and normal characters correspond to a significant and a non-significant association
reported, respectively.

Small, medium, and large sized characters correspond to a weak, moderate, and strong
methodological quality.

#Measured outcome: rehospitalizations related to work-up errors.

Measured outcomes: rehospitalizations related to medication continuity errors and to test follow-up

errors.

Figure 4 Effect of hospital-discharge process and subsequent continuity of care components on
patients’ composite health outcomes.

The first letter in parenthesis corresponds to the type of component investigated: (A), discharge
summary; (B), discharge instructions; (C), drug-related problems; (D), transition from hospital to home;
(E), continuity of care. In addition, interventional studies are identified by an asterisk.

Studies in bold and normal characters correspond to a significant and a non-significant association

reported, respectively.
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Small, medium, and large sized characters correspond to a weak, moderate, and strong
methodological quality.

The follow-up duration in each study is indicated, for example 30d indicates that the follow-up reported
is the post-discharge period of 30 days.

ED, emergency department.
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Section/topic

#
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0-9T0Z-uadolwic

Checklist item

Reported on
page #

2

3

4

5

6| TITLE R

g Title 1 ‘ Identify the report as a systematic review, meta-analysis, or both. § 1

9| ABSTRACT g

10 Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study elig{pility 2

11 criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conci@sions and

1P implications of key findings; systematic review registration number. o

1FINTRODUCTION S

15 Rationale Describe the rationale for the review in the context of what is already known. § 4-6

15Objectives Provide an explicit statement of questions being addressed with reference to participants, interventions,§ 6

1 comparisons, outcomes, and study design (PICOS). 3

1 3

1 METHODS =

20 Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if availabl& prowde NA

21 registration information including registration number. g

22Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years co:gldered 6,

28 language, publication status) used as criteria for eligibility, giving rationale. E_Lllpzlementary

24 'o' ile

25Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to @entlfy 6-7

26 additional studies) in the search and date last searched. 3

2 Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it cagld be 7,

28 repeated. Supplementary
p >

29 © File 3

33Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if a[_;plicable, 7

31 included in the meta-analysis). g

ggData collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and an@processes 7

3k for obtaining and confirming data from investigators.

35 Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumpéons and 7

36 simplifications made. =

3V Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whetheighis was 8

3Bstudies done at the study or outcome level), and how this information is to be used in any data synthesis. 8

ZzSummary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). g 8

41 Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures ofgonsistency 8

4p (e.g., 1% for each meta-analysis. 2

43 &

44 . . . . - -
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1
2
3
4
5 Section/topic Checklist item Rebalier
on page #
6
7| Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, sedyactlve 8
8 reporting within studies).
9| Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if doré 9
10 indicating which were pre-specified. :‘
1DRESULTS 2
13 Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for eLZCIusmns 9, Figure 1,
14 at each stage, ideally with a flow diagram. g Supplementary
1 = File 4
15Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow- u;%)erlod) 9,
and provide the citations. Supplementary
1y ﬁ* File 5
isRisk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12)3 10, Figure 2
25Resu|ts of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for e’a":ch 10-14, Table 1,
o1 intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. = E}Ilpglementafy
3 ile
2"\ L Sy
2;Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency% 14-15, Table 1,
S Figures 3 and
24 g‘ 4
ngisk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). E 16
Z;Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Rem 16]). 16
o
2PpIscussioN z
30 Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their r@evance to | 16-17
31 key groups (e.g., healthcare providers, users, and policy makers). o
32 Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete réﬁieval of 17-18
38 identified research, reporting bias). g
gEConcIusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for futur%research. 18-19
P 0
géFUNDING o
33Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of fura%ers for 19
3 the systematic review. &
OFrom Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting ltems for Systematic Reviews and Meta-Analyses: The PRISMA Statement. R
For more information, visit: www.prisma-statement.org. i
41 Page 2 of 2 -8
42 <
"
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Supplementary File 2 Study inclusion and exclusion criteria.

Inclusion criteria

1.

Focus: studies on hospital discharge and subsequent continuity of care, care transition from hospital

directly to home only

2. Setting: acute care

3. Participants: adult patients without cognitive impairment or chronic mental illness

4. Type of studies: published quantitative (observational or interventional) studies

5. Language: papers in the English language only

6. Outcomes: quantitative studies exploring a potential association between components of the hospital-
discharge process, including continuity of care thereafter, and patients’ health outcomes after discharge
(e.g. emergency department visits, post-hospitalization visits to primary care providers, readmissions,
death)

Exclusion criteria

1. Type of studies: systematic or non-systematic reviews, meta-analyses, meta-reviews, letters,
commentaries, editorials, notes, case reports, study protocols, news, research letters

2. No available full text

3. Duplicate studies

4. Other focus than hospital discharge; transitions other than from hospital to home

5. Specific settings (e.g. developing countries, rural settings)

6. Discharge destinations such as nursing homes, skilled nursing facilities, inpatient rehabilitation units,
hospices, other acute care hospitals, long-term care

7. Admission source: nursing homes or skilled nursing facilities

8. Specific populations (e.g. frail patients, medically vulnerable patients, low-income patients, ethnic
minorities, patients judged to be at “high risk for readmission”)

9. Specific care/pathology (e.g. pediatrics, rehabilitation, palliative care, psychiatry, oncology, pregnancy)®

10. | Patients’ health outcomes: no available data, outcomes not sufficiently robust, no follow-up after discharge

11. | Lack of clarity regarding the study design

“Studies involving patients with heart failure were kept, given the prevalence of such patients and the substantial
volume of literature available on hospital discharge and continuity of care.
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Supplementary File 3 Search strategies.

1/ Discharge summary?

Search 1

PubMed #1 discharge summary [TI] (74 references)

Web of Science #2 TI=(discharge summary) (191 references)

#1 OR #2 (265 references including 43 duplicates: 222 references)
Search 2

PubMed #3 discharge documentation [TI] (4 references)

Web of Science #4 TI=(discharge documentation) (38 references)

#3 OR #4 (42 references including 4 duplicates: 38 references)

#1 OR #2 OR #3 OR #4 (260 references including 3 duplicates: 257 references)

2/ Medication reconciliation®

PubMed #1 medication reconciliation [TIAB] AND discharge [TI] (40 references)

Web of Science #2 (TS=medication reconciliation) AND (TI=discharge) (58
references)

#1 OR #2 (98 references including 29 duplicates: 69 references)

3/ Global discharge and continuity-of-care organization®
Search 1
PubMed #1 (continuity of care [Tl]) AND discharge [TI] (45 references)

Web of Science #2 TI=(continuity of care) AND Tl=(discharge) (28 references)

Page 36 of 48
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#1 OR #2 (73 references including 11 duplicates: 62 references)
Search 2

PubMed #3 (hospital discharge [T1]) AND (continuity of care [TIAB]) (17 references)

©CoO~NOUITA,WNPE

Web of Science #4 TI=hospital discharge AND TS=continuity of care (52 references)

13 #3 OR #4 (69 references including 12 duplicates: 57 references)

#1 OR #2 OR #3 OR #4 (119 references including 14 duplicates: 105 references)

o5 4/ Care transition*

27 PubMed #1 "care transition" [ALL] OR "care transitions" [ALL] (399 references)

29 WOS #2 (TS = discharge) AND ((TS = "care transition") OR (TS = "care transitions"))
32 (198 references)

34 #1 OR #2 (597 references including 138 duplicates: 459 references)

41 218 April 2013.
43 b31 May 2013.
°1 March 2013.

48 ¢30 June 2013.
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Supplementary File 4 Assessment for eligibility on full-text articles.

The reasons for excluding 20 articles on full-text screening are detailed below, and

the corresponding references are provided.

1/ Discharge summary® (Excluded full-text articles n=9)

Reasons for exclusion

Not a measure of association (n=4)"*

Including patients from a nursing home and not a measure of association (n=1)°
Including patients from a nursing home (n=1)°

Patients with admission diagnostic at high risk for readmission and discharge location
(n=1)’

Discharge location (n=1)%

Not solid outcome (n=1)°

2/ Medication reconciliation® (Excluded full-text articles n=7)
Reasons for exclusion

Not a measure of association (n=2)""""
Not clear reported study design (n=1)"?
Not solid outcome and no follow-up (n=1)"
Not adverse patient’s health outcomes (n=1)"
Discharge location (n=1)"

Patients with admission diagnostic at high risk for readmission and discharge location

(n=1)’

S4-1
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3/ Hospital discharge and continuity-of-care® (Excluded full-text articles n=4)

Reasons for exclusion

Not a measure of association (n=2)""

©CoO~NOUITA,WNPE

Including patients from a nursing home (n=1)°

13 Discharge location (n=1)%

4/ Care transition® (Excluded full-text articles n=6)
20 Reasons for exclusion

22 Discharge location (n=3)8 ¢ "7

Pre-selected admission diagnosis and discharge location (n=1)"®
27 Selected vulnerable population (n=1)"

29 Not a measure of association (n=1)%

34 218 April 2013.
36 ®31 May 2013.
38 °1 March 2013.

40 930 June 2013.

45 REFERENCES

50 1. Flyer B, Rubenstein LZ, Robbins AS, et al. An intervention to improve the hospital
52 discharge summary. J Med Educ. 1988;63:407-9.

2. Grimes T, Delaney T, Duggan C, et al. Survey of medication documentation at
57 hospital discharge: implications for patient safety and continuity of care. Irish J

59 Med Sci. 2008;177:93-7.
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Supplementary File 5 Overview of included studies. 5
Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Al-Rashed | UK Drug-related To evaluate the impact | Interventional | Patients 83 Pharmaceutical Unplanned O&ta collected | Unplanned visits to the doctor at 15—
et al., 2002 problems at of pre-discharge (controlled) (age >65 (1=43, counseling pre- visits to the ring post- | 22 days: intervention 19/43 (44.2%)
hospital counseling about years) in C=40) |discharge in GP and c@charge vs. control 27/40 (67.5%) (P<0.05);
discharge medicines and elderly combination with readmission | vigits by unplanned visits to the doctor at 3
compliance by a wards medication and to hospital patient months: intervention 24/43 (55.8%)
pharmacist on patient’s information 15-22 days irgerview but | vs. control 32/40 (80.0%) (P<0.05);
therapeutic discharge summary |and at 3 gtsclearly readmissions at 15-22 days:
management post- and a medicine months post- cribed for |intervention 5/43 (11.6%) vs. control
discharge reminder card discharge ré€admissions | 13/40 (32.5%) (P<0.05);
® readmissions at 3 months:
= intervention 3/43 (7.0%) vs. control
=) 15/40 (37.5%) (P<0.05)
Anderson | USA Transition from To evaluate a targeted | Interventional | CHF 121 Comprehensive 6-month P§tient Intervention subjects had an 11.4%
et al., 2005 hospital to home | inpatient CHF education | (controlled) patients (1=44, community hospital- | readmission | iferviews readmission rate within 6 months,
(coordination program with C=77) |based HF program |rates compared with a 44.2% readmission
between inpatient | comprehensive coupling targeted rate in control subjects (P=0.01)
and outpatient discharge planning and inpatient education
care) immediate outpatient and discharge
reinforcement through a planning with
coordinated, nurse- subsequent
driven home health care coordinated home
program care and telephone
follow-up
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Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Balaban et | USA Transition from To evaluate a Interventional | Medical- 96 Discharge-transfer | No outpatient | Efectronic No follow-up within 21 days:
al., 2008 hospital to home | discharge-transfer (RCT) surgical (1=47, intervention in 4 follow-up dical intervention 7/47 (14.9%) vs. control
(communication | intervention designed to patients C=49) |steps:(1)a within 21 r@ord and 20/49 (40.8%) (P=0.005);
between inpatient | improve communication comprehensive, days, higspital readmission within 31 days: 4/47
and outpatient between inpatient and user-friendly Patient | readmission | progress (8.5%) vs. control 4/49 (8.2%)
care teams) outpatient care teams Discharge Form within 31 nges (P=0.96); ED visit within 31 days:
and to promptly provided to patients; | days, ED visit § intervention 1/47 (2.1%) vs. control
reconnect discharged (2) the electronic within 31 days | & 1/49 (2.0%) (P=0.97)
patients with their transfer of the and failureto | 8
"medical home" Patient Discharge complete an ®
Form to the RNs at | outpatient =
the patient’s primary | workup %
care site; (3) recommende >
telephone contact dbya =
’ . ©
by a primary care hospital =<
RN to the patient; doctor =2
and (4) PCP review 2
and modification of °
the discharge- _g
transfer plan =)
Bell et al., | Canada | Transition from To determine whether | Observational | General 1078 Communication 30-day FBllow-up PCP awareness of their patient’s
2009 hospital to home | PCP knowledge of their medical between hospital- composite t&ephone index admission to hospital not
patient’s hospital patients based physicians patient sirvey (30 associated with the composite
admission, receipt of a and primary care outcomes of | days after outcome (adjusted OR=1.08, 95% ClI
discharge summary, providers: PCP mortality, Scharge, 0.73-1.59); similarly non-significant
and direct aware of their hospital patients or differences in adjusted 30-day
communication with the patient's readmission, | tR&ir proxies, |composite outcomes if the PCP
inpatient medical team hospitalization, and ED visits, | réadmissions | communicated directly with the
are associated with 30- direct 30-day gy ED visits) | hospital team (adjusted OR=0.87,
day composite patient communication with | readmission, National |95% Cl 0.56-1.34) or if the PCP saw
outcomes inpatient medical 30-day ED Qeath Index | a discharge summary (adjusted
team, availability of | visit, 30-day s:garch OR=0.84, 95% CIl 0.57-1.22)
discharge summary | death
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Author,
Year

Country

Hospital-
discharge
process (and
subsequent
continuity of
care) component

Objective(s)

Study design

Study
population

Sample
size

Description of the
intervention or
perspective
investigated (for
observational
studies)

Adverse
health
outcomes

d5/822T0-9T0Z-uadolwi

—
ta
c@llection
N

Major results

Dedhia et
al., 2009

USA

Transition from
hospital to home

To estimate the
feasibility and
effectiveness of a
multifaceted discharge
planning intervention

Interventional
(quasi-
experimental
pre-post
design)

General

medical

patients

(age 265
years)

422
(1=185,
C=237)

Multidisciplinary,
comprehensive,
multifaceted,
hospital-based
initiative with five
core components:
(1) admission
assessment
highlighting geriatric
principles and
values; (2)
notification of PCP
about admission;
(3) multidisciplinary
team coordination;
(4) physician-
pharmacist
collaborative
medication
reconciliation; (5)
scheduled
discharge meeting

ED visits or
readmissions
within 1 week,
30-day
readmission,
30-day ED
visits

ents

09'[wg uadolwg//:dny wol papeojumod ‘9102 Jaﬁuaoeq T

Follow-up within 1 week returned to
the ED or readmitted to the hospital:
crude OR=0.28, 95% CI 0.11-0.71;
follow-up at 30 days returned to the
ED: crude OR=0.61, 95% CI 0.36—
1.03; follow-up at 30 days readmitted
to the hospital: crude OR=0.59, 95%
Cl1 0.34-0.97

Dudas et
al., 2001

USA

Drug-related
problems at
hospital
discharge

To evaluate the impact

of a follow-up telephone

call made by
pharmacists within 2
days of discharge after
pharmacy-facilitated
discharges

Interventional
(RCT)

General
medical
service

patients

145
(=71,
C=74)

A follow-up
telephone call made
by pharmacists
within 2 days of
discharge for
patients discharged
to home from an
inpatient hospital-
based medical
service after
pharmacy-facilitated
discharges

ED visits and
readmissions
to the hospital
within 30 days
of discharge

Hspital
records
=}

ED visits within 30 days: 10% phone
call vs. 24% no phone call,
(P=0.005); hospital readmissions
within 30 days: 15% phone call vs.
25% no phone call (P=0.07)
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Supplementary File 5 (Continued) ®
Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Grafft et USA Continuity of care | To examine the effect of | Observational | General 4989 Follow-up visits: Hospital A@ministrative | Rehospitalizations or ED visits at 30
al., 2010 after hospital documented follow-up medical (dismiss | documented readmission, |d3ta days: patients with vs. without follow-
discharge arrangements at patients al hospital follow-up ED visits and 8 up appointments (HR=1.05, 95% ClI
hospital discharge on summar | appointment mortality at 30 | 5 0.93-1.18, P=0.42);
hospital readmission, ies) arrangements in and 180 days | rehospitalizations or ED visits at 180
ED visits and mortality dismissal after Q days: patients with vs. without follow-
summaries discharge and § up appointment arrangements
scheduled priorto | two o (HR=1.10, 95% CI 1.01-1.20,
discharge composite 2 P=0.03)
end points @
Hernandez | USA Continuity of care | To examine Observational | Patients 30,136 | Timing of outpatient | All-cause Administrative | Inverse relationship between early
etal., 2010 after hospital associations between (age 265 follow-up after readmission @ta follow-up and the hazard of 30-day
discharge outpatient follow-up years) discharge within 30 days | = readmission: compared with patients
within 7 days after hospitalized after _g whose index hospitalization occurred
discharge from a HF for HF discharge and | = in a hospital in the lowest quartile of
hospitalization and 30-day g early follow-up, the risk-adjusted
readmission within 30 mortality = hazard of 30-day readmission was
days B significantly lower in the second
> quartile (risk-adjusted HR=0.85, 95%
=) Cl 0.78-0.93; non-significant
'_3- difference in the 30-day mortality by
8 quartile of early follow-up
Jack et al.,, | USA Transition from To evaluate a complex | Interventional | General 749 Complex peri- ED visits, I—@spital‘s Combined ED visits and
2009 hospital to home | peridischarge (RCT) medical (1=373, |discharge readmissions | etectronic readmissions: intervention (n=116)
intervention on hospital patients C=376) |intervention witha |and rate of edical vs. control (n=166) (P=0.009); ED
utilization after package of primary rg:ords and visits: intervention (n=61) vs. control
discharge discharge services | follow-up patticipant (n=90) (P= 0.014); readmissions:
including patient- visits within report intervention (n=55) vs. control (n=76)
centered education, |30 days of (P=0.090); visited PCP: intervention
comprehensive discharge; (n=190) vs. control (n=135) (P<0.001)
discharge planning | combined
and post-discharge | end-point of
telephone ED visits and
reinforcement by a | readmissions
clinical pharmacist | within 30 days
of discharge
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Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Jhaetal, |USA Discharge To examine the Observational | Patients 252,266 | Compliance with All-cause HRA No association found between
2009 instructions (as association between with CHF required discharge |30-day dBtabase performance on the chart-based
noted in the performance, based on instructions for CHF | readmission 8 measure and readmission rates
medical records) |two measures of patients rate for CHF 5 among patients with CHF:
discharge planning : readmission rates among hospitals
(adequacy of Q performing in the highest quartile vs.
documentation in the § the lowest quartile, 23.7% vs. 23.5%
chart that discharge o (P=0.54)
instructions were 2
provided to patients with ®
congestive heart failure, =
and patient-reported %
experiences with >
discharge planning) and _g
rates of readmission for =<
CHF and pneumonia. =)
Kashiwagi | USA Continuity of care | To evaluate time to Observational | General 1044 Timing of outpatient | 30-day I%tabase 30-day readmission follow-up <14
etal., 2012 after hospital follow-up after hospital medical scheduled follow-up | unplanned udy days 57/518 (11%) vs. follow-up 215
discharge discharge and patients appointments after |readmission | imstitution's days 8/52 (15%) (P=0.36); 30-day
readmissions in general discharge ctronic readmission follow-up <14 days
medical patients dical 57/518 (11%) vs. no follow-up 47/474
r&ord) (10%) (P=0.75); 30-day readmission
3 follow-up 215 days 8/52 (15%) vs. no
o follow-up 47/474 (10%) (P=0.25)
Lietal, Australia | Discharge To determine the Observational | General 16,496 |Existence of a Readmission tient Significant association between
2013 summary relationship between medical (patient | discharge summary | rate within 7 _‘tabases delayed transmission or absence of a
the readmission rate of patients admissi | or timeliness of its | or 28 days of &Epatient discharge summary and readmission
general medical ons) dispatch: (1) within | discharge abase and |rate at 7 (P<0.001) or 28 (P<0.001)
patients to either the 7 days after EB database) | days after discharge. Delay <7 days:
existence of a discharge discharge; (2) after § number of summaries=13,099
summary or the more than 7 days; o (79.4%); readmission rate <7
timeliness of its (3) not completed Z days=2.9%; readmission rate <28
dispatch S days=7.2%. Delay >7 days: number
4] of summaries=1899 (11.5%);
'_U readmission rate <7 days=4.6%;
3 readmission rate <28 days=9.5%.
T Never: number of summaries =1498
% (9.1%); readmission rate <7
o days=5.5%; readmission rate <28
Z days=10.3%
8
g
a
=
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Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Data Major results
Year discharge population | size intervention or health cbllection
process (and perspective outcomes Q
subsequent investigated (for 8
continuity of observational 3
care) component studies) g
Moore et | USA Continuity of care | To determine the Observational | General 86 Medical errors Re- Hgspital's Patients with at least 1 work-up error
al., 2003 after hospital prevalence of medical medical related to the hospitalization | g@ninistrative | were 6.2 times (95% Cl 1.3-30.3)
discharge errors related to the patients discontinuity of care | within 3 d@tabase more likely to be rehospitalized within
discontinuity of care who had a from the inpatient to | months after o 3 months after the first post-discharge
from an inpatient to an subsequent the outpatient the initial % PCP visit compared to patients with
outpatient setting, and visit with an setting: work-up post- =] no work-up errors; not statistically
to determine if there is outpatient errors, medication | discharge 8 significant association between
an association between PCP within continuity errors, outpatient % medication continuity errors (OR=2.5,
these medical errors 2 months test follow-up errors | primary care Q 95% CI 0.7-8.8) or test follow-up
and adverse outcomes after visit g“ errors (OR=2.4, 95% CI1 0.3—-17.1)
discharge 3 with rehospitalizations
Schnipper | USA Drug-related To identify drug-related | Interventional | General 176 Pharmacist ED visits or SHArvey ED visit or readmission within 30
et al., 2006 problems at problems during and (RCT) medical (1=92, intervention: readmissions q'ﬁ_'estions days: intervention 28/92 (30%) vs.
discharge after hospitalization and patients C=84) |medication review, |[to the hospital (@tients) and | control 25/84 (30%) (P>0.99)
to determine the effect discharge within 30 days | hgspital
of patient counseling counseling and a of discharge | @@ministrative
and follow-up by follow-up telephone d%ta
pharmacists on call 3-5 days after P
preventable adverse discharge by 3
drug events pharmacists o
VanSuch | USA Discharge To determine whether | Observational | Patients 782 Compliance with Time to death ministrative | Patients who received all instructions
et al., 2006 instructions as documentation of with CHF required discharge |and time to and medical | were significantly less likely to be
reflected in the compliance with any or instructions readmission | record data readmitted for any cause (P=0.003)
medical records | all of the six required (discharge for HF or and for HF (P=0.035) than those who
discharge instructions information and readmission missed at least one type of
was correlated with patient education) | for any cause instruction; no association between
readmissions to hospital for CHF patients: and time to documentation of discharge
or mortality activity, worsening | death instructions and mortality (P=0.52)
symptoms, weight,
drugs, follow-up
appointment and
diet
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Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Van Canada | Continuity of care | To determine whether | Observational | Medical or | 938,833 | Follow-up by 30-day death | OEscharge Patients significantly less likely to die
Walraven after hospital outcomes changed surgical hospital physicians | or non- stract or be readmitted if they were seen in
et al., 2004 discharge when physicians who patients or regular elective E@tabase (re- | follow-up by a hospital physician
cared for patients during community doctors | readmission | édfinissions) | rather than a community physician
hospitalization saw after discharge to hospital and (HR=0.95, 95% CI 0.95-0.96);
them in follow-up gistered relative risk of death or readmission
tients decreased by 5% (95% Cl 2--4%)
abase when patients followed up with a
(&aths) hospital rather than a community
@ physician
Van Canada | Continuity of care | To measure the Observational | Medical or | 3876 Provider continuity | Time to all- Gellected by | Death: adjusted HRs: post-discharge
Walraven after hospital independent association surgical (post-discharge cause death one physician=0.97 (95% CI 0.89-1.06);
etal., 2010 discharge of several provider and patients physician) and or urgent (Patient or discharge summary=0.96 (95% CI
information continuity with =2 information readmission 6 cipal 0.89-1.04); post-discharge
measures on death or physician continuity months post- | cantacts) and |information=1.01 (95% CI 0.94-1.08).
urgent readmission after visits prior (discharge discharge ice of the | Readmission: adjusted HRs: post-
hospital discharge to one of summary, post- vincial discharge physician=0.98 (95% CI
the study’s discharge visit gistrar if 0.95-1.01); discharge summary=1.01
outcomes information) the patient's | (95% Cl 0.98-1.04); post-discharge
or the end | status information=1.00 (95% CI 0.97-1.03)
of patient ained
observation uBclear
Walker et | USA Drug-related To characterize Interventional | General 724 Pharmacist 14- and 30- Pétients' Readmission at 14 days: intervention
al., 2009 problems at medication (alternating medical (I=358, |intervention: day nzedical 45/358 (12.6%) vs. control 42/366
hospital discrepancies at month quasi- | patients C=366) |medication therapy |readmission |ré&cords; (11.5%) (P=0.65); readmission at 30
discharge hospital discharge and | experimental assessment, rates, ED ical and days: intervention 79/358 (22.1%) vs.
test the effects of a design) medication visits within a@ministrative | control 66/366 (18.0%) (P=0.17), ED
pharmacist intervention reconciliation, 72 hours, 14 | dtabases at 72 hours: intervention 10/358
on healthcare utilization screening for days and 30 S (2.8%) vs. control 8/366 (2.2%)
following discharge adherence days after § (P=0.60), ED at 14 days: intervention
concerns, patient discharge, o 22/358 (6.2%) vs. control 27/366
counseling and combined Z (7.4%) (P=0.51), ED at 30 days:
education, and end-point of c intervention 34/358 (9.5%) vs. control
post-discharge readmissions 2 45/366 (12.3%) (P=0.23); composite
telephone follow-up |and ED visits _U end point all readmissions and ED
by a pharmacist within 30 days | 3 visits at 30 days: intervention 98/358
of discharge @ (27.4%) vs. control 94/366 (25.7%)
% (P=0.61)
C, control; Cl, confidence interval; CHF, congestive heart failure; ED, emergency department; GP, general practitioner; HF, heart failere; HQA, Hospital Quality Alliance; HR,

hazard ratio; I, intervention; OR, odds ratio; PCP, primary care provider; RCT, randomized controlled trial; RN, research nurse.
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ABSTRACT (word count: 286)

Objective: The transition from hospital to home represents a key step in the management of patients
and several problems related to this transition may arise, with potential adverse effects on patient
health after discharge. The purpose of our study was to explore the association between components
of the hospital-discharge process including continuity of care thereafter and patient outcomes in the
post-discharge period.

Design: Systematic review of observational and interventional studies.

Setting: We conducted a combined search in the Medline and Web of Science databases. Additional
studies were identified by screening the bibliographies of the included studies. The data-collection
process was conducted using a standardized predefined grid, that included quality criteria.
Participants: A standard patient population returning home after hospitalization.

Primary and secondary outcomes: Adverse health outcomes occurring after hospital discharge.
Results: In the twenty studies fulfilling our eligibility criteria, the main discharge-process components
explored were: discharge summary (n=2), discharge instructions (n=2), drug-related problems at
discharge (n=4), transition from hospital to home (n=5), and continuity of care after hospital discharge
(n=7). The major patients’ subsequent health outcomes measured were rehospitalizations (n=18),
emergency department visits (n=8), and mortality (n=5). Eight of the eighteen studies exploring
rehospitalizations, two of the eight studies examining emergency department visits and none of the
studies that investigated patient mortality reported at least one significant association between
discharge process and these outcomes.

Conclusions: Irrespective of the component of the discharge process explored, the outcome
considered (composite or not), the sample size, and the study design, no consistent statistical
association between hospital discharge and patient health outcome was identified. This systematic
review highlights a wide heterogeneity between studies, especially in terms of the component(s) of the

hospital-discharge process investigated, study designs, outcomes, and follow-up durations.
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Strengths and limitations of this study

This review is the first to date focusing on the relationship between components of hospital-
discharge organization and subsequent patient’s health in a standard population returning
home after hospitalization.

The quality assessment of the included studies was based on two combined tools, in order to
take into account the heterogeneity of the underlying studies’ designs.

The numerous discharge process elements investigated in the studies were categorized into
several component types, and the impact of each component was assessed in regards to the
corresponding health outcome(s) that were reported.

A single author was involved in critical steps of the review (article selection, data abstraction,
quality assessment of the included studies), and this constitutes a limitation of the study.

The heterogeneity between studies on key issues such as hospital-discharge components,
study designs, and outcomes (including follow-up durations), prevents from performing a
quantitative synthesis, and hampers a consistent assessment of the impact of discharge

organization on patient health.
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INTRODUCTION

Rationale

Since Forster et al's pioneering studies' 2 in which around 20% of patients were reported to have
experienced an adverse event within the 2 weeks following hospital discharge, several studies have
documented the rates of adverse health outcomes, such as emergency department visits and hospital
readmissions, occurring during the post-discharge period.3'5 Therefore, return to home after hospital
stay should not viewed by hospital staff as the completion of patient management. Ideally, scheduling
outpatient follow-up visits, promoting direct communication with primary care providers and ensuring
the transmission of the discharge summary, notifying pending test results at discharge, and, if
necessary, arranging or suggesting outpatient post-discharge investigations, are various elements of
the continuity of care after discharge that should be integrated within the hospital-discharge process.
Consequently, hospital discharge and continuity of care thereafter constitute complex interrelated
processes involved in a patient's transition from hospital to home. One can hypothesize that some
components of the discharge organization affect, at least partially, patients’ subsequent health care,
for example, have an impact on the rate of rehospitalizations.

Several observational studies have highlighted deficiencies in the transition of care from the
inpatient to the outpatient setting. Such studies focused on various aspects related to direct
communication between inpatient and outpatient healthcare providers;6 ! discharge summaries
(content, timeliness, transmission to an outpatient physician);8 o traceability and follow-up providers’

1"

information of pending test results at hospital discharge;10 non-completion of recommended

outpatient workups (diagnostic procedures, subspecialty referrals, and laboratory tests) after hospital

discharge;12 medication errors (omission or unjustified prescription) in discharge summaries;" " drug-

15 16

related problems after discharge; and post-discharge follow-up outpatient visits.'” '8 Only a few

observational studies have investigated the potential association between elements of the hospital-

1921 and their

discharge process (and continuity of care thereafter) and patient health outcomes,
reports are conflicting with regards to the effect of such processes on patient health after discharge.
Moreover, these studies involved patients with various admissions sources and/or discharge locations,
not only home, before and after hospital discharge. Other studies aimed at exploring the perspectives

22-24

of hospital staff and/or primary care providers, or patient opinions,®? or both,?® * on hospital
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discharge and subsequent continuity of care. In particular, few studies have explored the association

30 31

of such opinions on patient health outcomes such as rehospitalizations or rehospitalizations and

emergency department visits.*

33-45

Finally, several reviews examined the effect of various interventions related to hospital

discharge. One review was not a systematic review but highlighted several challenges, not necessarily

directly focused on patient health outcomes.*® Three reviews concerned interventions on medication

34-36 34 35

reconciliation at discharge, and in two of them, studies involving medication reconciliation at
admission or during hospitalization were also included. One review only concerned older patients with
congestive heart failure and considered only interventions combining comprehensive discharge
planning with post-discharge support.37 Two reviews focused on a single outcome, the
rehospitalization rate at 30 days after discharge.38 % Conversely, one review focused on a single

41-43

discharge component, telephone foIIow—up.40 There were four reviews in which some or all**

41 42

outcomes considered were not patient health measures, e.g. discharge destination, length of

41-43 43

stay, patient or health provider satisfaction,“' organizational outcomes (timeliness, accuracy,
completeness, and overall quality of the information transfer).** One review categorized interventions
according to the timing of these pre-discharge, post-discharge and bridging interventions, and
included studies in which the destination of patients after discharge could be a nursing home or skilled
nursing fa(:ility.45

As regards results obtained, the review on telephone follow-up interventions®® as well as the three
reviews examining interventions related to medication reconciliation®**° indicated that it was not
possible to link these interventions to clinically significant improvements. Similarly, the review focusing

414245

on the 30-day readmission outcome was negative.38 Three reviews paint a rather mixed picture:

the effectiveness of interventions on patients’ health was not clearly demonstrated, and was at best

modest. Three reviews® %

were more positive. First, based on the selection of randomized trials in
which the intervention under study explicitly described one or more components that aimed to improve
the handover of care between hospital and primary care providers during hospital discharge, the
review of Hesselink et a*® indicates that a significant effect was found in favor of the intervention for
one or several outcome measures in 25 of the 36 studies. Second, Phillips et al's systematic review®’

reports that comprehensive discharge planning plus post-discharge support for older patients with

congestive heart failure resulted in a 25% reduction in the relative risk of readmission, considering
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studies with a follow-up ranging from 3 to 12 months. Third, based on the inclusion of 42 randomized
trials, with most studies relating to populations of patients at high risk, the meta-analysis of Leppin et
al’® indicates that peri-discharge interventions are associated with a reduction in the rehospitalization
rate at 30 days after discharge.

The perspectives widely varied from one review to another as regards the elements of the
discharge process explored, the targeted population, the outcome(s) considered (including follow-up
duration), and patient location after discharge. Considering the common case of a standard
hospitalized patient of the general population returning home after discharge, the simple question “are
there some discharge components specifically associated with health outcomes ?”, is not answered in
the available reviews. De facto, we failed to identify a work providing a synthesis of the available

knowledge on this question.

Objective

We conducted a systematic review to explore the potential association between elements of the
hospital-discharge process (including post-discharge continuity of care) and adverse outcomes
(including healthcare-resource consumption) in the post-discharge period, in a standard population of

patients returning home.

METHODS

The reporting of the systematic review is based on Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) guidelines46 (Supplementary File 1).

Eligibility criteria

The predefined study inclusion and exclusion criteria are detailed in Supplementary File 2.

Information sources

Initial searches in the databases were made between March 1, 2013 and June 30, 2013, with no

limit considered for the start date, and all searches were updated on July 13, 2016. A combined
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search in the Medline database via PubMed and in the Web of Science was performed, using different
search terms to cover exploration of the organizational process for hospital discharge and subsequent
continuity of care. Four independent searches were conducted, which focused on discharge summary,
medication-reconciliation procedures (preferably at hospital discharge), global organization of
discharge process and continuity of care thereafter, and care transition. We screened the
bibliographies of review articles detected during the database searches (which were not eligible for

inclusion) to identify any additional studies that had been missed during the database searches.

Search strategies

The queries made in the Medline and Web of Science databases are detailed in Supplementary

File 3.

Study selection

The eligibility of each retrieved article was assessed by one author (BC) in terms of its title,
abstract and, if necessary, the full text. We decided a priori that in the case of doubt, a second
reviewer (G.H.) would decide whether to include the study. The bibliography of each included study
was screened to potentially identify any studies missed in the database searches. Whenever this
resulted to the identification of an additional study, this screening process was repeated until no

additional study was found.

Data collection process

The data-collection process was conducted (by BC) using a standardized predefined data-

collection sheet and extracted data were checked.

Data items

The following information was extracted from each of the studies included: name of first author,
journal, year of publication, component(s) of the discharge process investigated, study design,

objective(s), setting, participants, sample size, method(s), description of the intervention and
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comparator (if applicable), main outcome measures, results, synthesis of the major results (i.e.
significant association or not between the component(s) of the discharge process investigated and

patient health outcomes), and study limitations.

Risk of bias in individual studies/quality assessment

The methodological quality of the selected studies was evaluated (by BC) using two tools that
have been proposed for assessing studies, when the considered study set includes major differences
in terms of experimental design (n.b., we formalized a priori that in the case of doubt when rating the
methodological quality of a study, a second author (GH) would be solicited for this rating). First, the

Quality Assessment Tool for Quantitative Studies®’ *®

rates study global quality according to three
categories: strong, moderate, and weak. Second, the Mixed Methods Appraisal Tool — version 201 149
grades the studies according to five categories, ranging from 0% (research questions not clearly
stated), low (score=25%), moderate (score=50%), high (score=75%), to very high (score=100%)
methodological quality. Both tools have strengths and weaknesses. For example, the Quality
Assessment Tool for Quantitative Studies automatically assigns a strong score to randomized
controlled trials, irrespective of the quality of randomization method and allocation concealment, while
the Mixed Methods Appraisal Tool is limited to the evaluation of four items. Studies were finally ranked
into three categories, weak, moderate, or strong, according to a combination of the ranks issued from
the two tools: in a first step, low and very low, moderate, and high and very high rankings with the

Mixed Methods Appraisal Tool were recategorized as weak, moderate, and strong, respectively. Then,

final ranking of a given study was chosen as the lowest rank of the two tools.

Summary measures and synthesis of results

A standard quantitative synthesis, i.e. a meta-analysis, was deemed not to be appropriate
because of wide variability in study designs, types of intervention (if applicable), and outcomes.
Nevertheless, a synthesis of the results from the observational and interventional studies has been
made in the form of a summary table and figures with the aim of identifying emerging patterns relating

components of the discharge process and patient’s health outcomes.
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Risk of bias across studies

The possibility of publication bias resulting in more positive than negative studies being published

may have affected the results of our review but could not be assessed.

Additional analyses

No prespecified additional analysis was performed.

RESULTS

Study selection (Figure 1)

The results of the eight initial independent searches (four major queries in each of the databases)
identified 1144 publications, 890 after excluding 254 duplicates, of which eight studies were initially
included (see Supplementary File 4 that indicates the references of full-text articles excluded and
details the corresponding reason). Screening the bibliographies of the initial included studies resulted

in the inclusion of 10 additional studies. No additional studies were identified from the bibliographies of

reviews identified during the database searches. Thus, the initial set consisted of 18 studies®' 3%

Update of the searches made on July 13" 2016 resulted in including two additional studies.®”

Study characteristics

The study characteristics are summarized in Supplementary File 5. The 20 selected studies were

published between 2001 and 2015 and were performed in the USA (n=14), Canada (n=4), Australia

31 50-58 67

(n=1), and United Kingdom (n=1). Eleven studies were observational and nine were

|59—66 68 59-62 68

interventiona (including five randomized controlled studies ). The interventions were mostly

%9 60 63 84 and four focused on the

multifaceted interventions; four were pharmacist interventions
transition from hospital to home.®' ¢ % Only one was an intervention with a single component (a
post-discharge phone caII).68

In 15 studies, patients were discharged from general medical and/or surgical units. Five studies

3150516567

targeted patients with heart failure, with one study targeting a somewhat larger population.31
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Sample sizes ranged from 83% to 738% patients for interventional studies and from 86> to

938,93353 patients for observational studies.

Risk of bias within studies/Quality assessment

According to the Quality Assessment Tool for Quantitative Studies, 12 studies were rated as

31 50 51 53-57 60-62 67 52 58 59 63 66 68 64 65

having a strong, six a moderate, and two a weak methodological

quality (Figure 2).

According to the Mixed Methods Appraisal Tool, seven studies were rated as having a very

57 58 60 61 63 66 64 65 68 9

high,>" 50 5356 62 three a low,

three a high,®' %% six a moderate, and one a very low®

methodological quality (Figure 2).

When combining the two quality tools, nine studies were rated as having a strong,®' *0°1 53566267

52 57 58 60 61 63 66 59 64 65 68

seven a moderate, and four a weak combined methodological quality (Figure 2).

Results of individual studies

Components of the discharge process investigated (Table 1)

Five discharge-process components were explored primarily: discharge summary (n=2),58 o7

discharge instructions as mentioned in the medical records (n=2)31 o1 drug-related problems at

=4 59 60 63 64 54 61 62 65 66
= ),

discharge (n transition from hospital to home (n=5), and continuity of care after

hospital discharge (n=7).% 5253555768

58 67

Two observational studies investigated the discharge-summary component. One study58

examined the timeliness of the discharge summary finalization and the other®” investigated the

timeliness, the documented transmission to the follow-up physician and the content of the discharge

54 57

summary. This component was also explored in two other studies in combination with other

components of the hospital-discharge process. In particular, the availability of the discharge summary
to the physician during post-discharge visits was investigated.

The component relating to documentation of discharge instructions provided to patients was

3151

explored in two observational studies, and both concerned patients with congestive heart failure.

Drug-related problems were addressed via the assessment of a pharmacist intervention in four

59 60 63 64

studies. The type and number of intervention elements (e.g. pharmaceutical counseling,

10
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education, medication review, medication reconciliation, follow-up with a pharmacist after discharge),
varied between studies. Similarly, the component “transition from hospital to home” was explored

mainly in four interventional studies,®' %% %

with the number and type of intervention elements (e.g.
patient therapeutic education, medication reconciliation, post-hospitalization follow-up) varying
between studies. Only one observational study54 explored the transition from hospital to home,
focusing on different aspects of the communication between hospital staff and primary care physicians
(primary care physician’s awareness of his or her patient’s hospitalization, receipt of a discharge
summary, direct exchanges with the multidisciplinary hospital team).

In contrast, excepted a single interventional study that explored the impact of a post-discharge
phone call,®® the component "continuity of care after discharge" was investigated exclusively in
observational studies. The elements targeted in these studies were documented follow-up
appointment arrangements scheduled before discharge,55 timing of outpatient follow-up after

%0 %6 post-discharge follow-up by hospital physicians or general practitioners,53 a score for

discharge,
continuity of care,” and medical errors related to discontinuity of care from the inpatient to the

outpatient setting.52
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Table 1 Hospital discharge process and subsequent continuity of care, and associated patient health outcomes.

Page 12 of 50

Discharge
summary (n=2)

Discharge
instructions
documented in
medical records
(n=2)

Drug-related problems at
hospital discharge (n=4)

Transition from hospital to home
(n=5)

Continuity of care after hospital discharge
(n=7)

Significant
association

Al-Damluiji et al,
2015°"
(readmissions at
30 days)

VanSuch et al,
2006°" (time to
readmission for
HF/any cause 12
months)

Al-Rashed et al, 2002°%
(readmissions at 15-22 days
and 3 months; unplanned GP
visits at 15-22 days and 3
months)

Anderson et al, 2005°%°
(readmission rate at 6 months)

Grafft et al, 2010°% (composite endpoint: ED
visits or readmissions at 180 days)

Li et al, 2003
(readmission
rate at 7 and 28
days)

Dudas et al, 2001°° (ED visits
at 30 days)

Balaban et al, 2008°™ (no follow-up
at 21 days)

Hernandez et al, 2010°° (composite endpoint:
mortality or readmissions at 30 days;
readmissions at 30 days)

Dedhia et al, 2009°%° (composite
endpoint: ED visits or readmissions
at 1 week; readmissions at 30 days)

Moore et al, 2003°% (work-up errors and
readmissions at 3 months)

Jack et al, 2009°%° (composite
endpoint: all ED visits and
readmissions at 30 days; ED visits
at 30 days; visited PCP at 30 days)

van Walraven et al, 2004°** (composite endpoint:
death or readmissions at 30 days)
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Table 1 (Continued)
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Discharge
summary (n=2)

Discharge
instructions
documented in
medical records
(n=2)

Drug-related problems at
hospital discharge (n=4)

Transition from hospital to home
(n=5)

Continuity of care after hospital discharge
(n=7)

Non-
significant
association

Jha et al, 2009
(readmission rate
at 30 days)

Dudas et al, 2001°*
(readmissions at 30 days)

Balaban et al, 2008°"
(readmissions at 31 days; ED visits
at 31 days; incomplete outpatient
work-up)

Grafft et al, 2010°% (composite end point: ED
visits or readmissions at 30 days; readmissions at
30 days; ED visits at 30 days; mortality at 30
days; readmissions at 180 days, mortality at 180
days)

VanSuch et al,
2009°" (survival
time to death from
any cause
censored at 12
months)

Schnipper et al, 2006°%°
(composite endpoint: ED visits
or readmissions at 30 days)

Bell et al, 2009°**° (readmissions at
30 days ; ED visits at 30 days ;
death at 30 days ; composite
endpoint: readmission or ED visit or
death at 30 days)

Hernandez et al, 2010°° (mortality at 30 days)

Walker et al, 2009%*°
(readmission rate at 14 and 30
days; ED visits at 72 hours, 14
days, 30 days; composite
endpoint: all ED visits and
readmissions at 30 days)

Dedhia et al, 2009°%° (ED visits at
30 days)

Kashiwagi et al, 2012°% (readmissions at 30
days)

Jack et al, 2009°% (readmissions at
30 days)

Moore et al, 2003%% (medication continuity errors,
test follow-up errors and readmissions at 3
months)

Soong et al, 2014 (ED visits at 30 days,
readmissions at 30 days)

van Walraven et al, 2010%72° (

readmissions at 6 months)

death at 6 months;

ED, emergency department; GP, general practitioner; HF, heart failure; PCP, primary care provider.

“Observational study.
®Interventional study.

°Study also exploring discharge summary component.
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Patient health outcomes post-discharge (Table 1)

The major outcomes measured in the included studies were, in order of frequency,

31 50-52 54-59 61-68 54 55 59 61 62 64 66 68

rehospitalizations (n=18), emergency department visits (n=8), and

50 51 54 55 57

mortality (n=5). Two studies investigated only composite outcomes: emergency department

visits or rehospitalizationseo, and rehospitalizations or mortality53. In addition, six studies investigated

outcomes separately and in combination: emergency department visits and/or rehospitalizations, 2%

% rehospitalizations or mortality,”® emergency department visits or rehospitalizations or mortality.>*
The rate of post-discharge visits to a general practitioner was another, less frequently, measured

outcome.®'®?

This outcome was considered from a different perspective in each of the three
corresponding studies: unplanned visits to a general practitioner,63 no outpatient follow-up within 21
days,61 and follow-up visits with the primary care provider.62

Follow-up duration after discharge varied from 7 days®® to 12 months®' for rehospitalizations, from

72 hours®™ to 31 days61 for emergency department visits, from 30 daysso %% t0 12 months®' for death,

and from 15 days63 to 3 months®® for visits to the general practitioner.

Synthesis of results

The included studies were published within the past 15 years, suggesting a relatively recent area
of investigation. Whereas the studies' underlying healthcare organizations were relatively
homogeneous (with most studies originating from the USA), the components of the discharge process
investigated were not (Supplementary File 5). Even when considering a given component category the
variable of interest and the associated investigation method varied widely across studies, including
follow-up duration for assessing patient outcome (see Table 1), which precluded us from performing a
meta-analysis that would generate meaningful results. Nevertheless, a picture synthesizing the effect
of components of the discharge process on the main patient health outcomes is shown in Figure 3.

50-53 55 58 59 61-63 65-67

In 13 studies, at least one significant association was reported between

component(s) of the hospital-discharge process and any patient health outcome explored, irrespective

of the type of outcomes and the follow-up duration.

31 50-52 54-59 61-68

Considering the 18 studies that explored the potential association between

hospital-discharge process and rehospitalizations, seven reported a significant association, 0 °! %8 6365

14
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7 while ten reported a non-significant association, ' 5457 9961626468 g remaining study52 evaluated
three types of medical errors (work-up errors, medication continuity errors, and test follow-up errors)
related to the discontinuity of care from the inpatient to the outpatient setting and found a significant
association only between work-up errors and rehospitalizations. When restricting the analysis to the

14 studies®' %0 %496 58 59 6164 6668 tpat investigated rehospitalizations within approximately 30 days of

50 58 63 66 67

discharge (including 15-22 days,63 28 days58 and 31 dayse1), five studies reported a
significant association between this outcome and the hospital-discharge process, while ning®' %46 5961
626458 raported a non-significant association.

59 61 62 64 66

54 55 59 61 62 64 66 68 (

Considering the eight studies six of which were interventional studies

68) that investigated post-discharge visits to the emergency department as an outcome, two

59 62

interventional studies reported a significant association between this outcome and the investigated

intervention.

50 5154 35 57 \were all observational, and all

The five studies that investigated patient mortality
reported no significant association between discharge process and death.

Eight studies® 9390 60626486 oy plored a composite outcome (mostly based on 30-day follow-up
duration, n=7), the nature of the combination varying from one study to another (Table 1 and Figure
4). The association between component(s) of the discharge process and continuity of care thereafter

and the composite outcome was reported as significant in four studies® °% 6266

and as non-significant
in three studies.* ®° ® In the remaining study,55 there was no significant association between
documented follow-up appointment arrangements and rehospitalizations or emergency department
visits within 30 days. However, documented follow-up appointment arrangements were significantly
associated with a higher likelihood of having either an emergency department visit or a hospital
readmission within 180 days of the initial hospital discharge.

Finally, Figures 3 and 4 indicate that irrespective of the component explored, one cannot identify

any consistent statistical association between any hospital-discharge component and any patient

health outcome.

Risk of bias across studies

This item was especially difficult to evaluate because of the wide heterogeneity between studies

(e.g. design, sample size, hospital-discharge components, outcomes, follow-up duration). Any

15
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correction of a potential publication bias against studies with negative or non-significant associations
would have reduced the variability found in this review, with a corresponding mechanic effect favoring

a consistent absence of association between discharge organization and patient’s subsequent health.

Additional analyses

No additional analysis was performed.

DISCUSSION

Summary of evidence

The major outcomes used to estimate the effect of the discharge process and subsequent
continuity of care on patient health after discharge were rehospitalizations and emergency department
visits, most commonly measured at approximately 30 days after discharge. Considering
rehospitalizations, eight out of the eighteen studies that explored this outcome reported at least one
significant association between discharge process and rehospitalizations. As regards emergency
department visits, two of the eight studies that investigated this outcome reported a significant
association. No study reported a significant association between a discharge component and
mortality. This systematic review highlights a wide heterogeneity across the studies, especially in
terms of the component(s) of the hospital-discharge process investigated, study designs, outcomes
measured (including follow-up durations). Such an heterogeneity in critical elements prevents from
performing a meaningful meta-analysis. Nevertheless, Figures 3 and 4 indicate globally that
irrespective of the component of the discharge process explored, outcome considered, sample size,
and study design, one cannot identify any consistent statistical association between the presence of a
component or an intervention likely improving the quality of hospital-discharge process and an
improvement of a patient health outcome. The global picture from our review indicates that the effect
of discharge process and subsequent continuity of care components on patient health after discharge
remains unclear. Therefore, it is not possible to draw any conclusions about the most critical
organizational discharge-process components on which to base potential recommendations. This
contrasts with the review of Leppin et al®® which indicates that peri-discharge interventions targeting

specific populations were effective at reducing hospital readmissions. At least three reasons may be
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thought for contributing to this difference: the heterogeneous general population that was targeted in
our review might require very large sample sizes for evidencing a comparable impact, personalized
interventions in specific populations might be more efficient, and finally study designs involved in our
review include observational studies whereas Leppin et al® only considered randomized trials. In any
case, a major implication of our findings is a better standardization of future studies in order to get a
clearer picture of the impact of discharge elements on the general population of patients. For example,
a 30-day readmission delay could be considered as a reasonable standardized outcome (long-term
outcomes are probably more subject to be biased by confounding factors).

Among the 20 studies included in this review, nine described interventions, only five of which
were randomized ftrials; this finding raises concerns about the potential effect of confounding factors
that might have influenced patient outcomes after discharge. Indeed, in many of the studies, features
related to elements of the patients’ hospital stay (such as disease progression, severity of iliness, and
comorbidities), which were unrelated to discharge components, may have contributed to patients’
health outcomes after discharge.

Another concern is the variability of discharge protocols from one hospital department to another.
Such protocols are poorly reported in the studies.”® Although 18 of the 20 studies were conducted in
USA (n = 14) or Canada (n = 4), between-protocol variability might result in variability in the effect of
the hospital-discharge process on a patient’'s subsequent health. General recommendations for
managing the hospital-primary-care interface have been proposed by several societies,® as well as
discharge checklists.” "’ Similarly, Kripalani et al® attempted to identify challenges and to propose
recommendations, given the lack of evidence-based recommendations for hospital discharge
applicable to a broad range of patients. However, the rate of adoption of standardized evidence-based

recommendations in health organizations remains unknown.

Limitations

This review is subject to several limitations. Firstly, a single author was involved in critical steps of
the review (initial phases leading to article selection, data abstraction, risk assessment of the included
studies). This constitutes a significant risk for individual and systematic bias, and thus is a major
limitation of this systematic review.

The second limitation concerns the potential omission of relevant studies. However, our iterative
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process of screening the bibliographies of included studies is likely to have minimized this limitation.
Of note, we did not identify any new studies when we searched the bibliographies of reviews identified
during the database searches.

The third limitation concerns the populations studied. The inclusion criteria restricted the analysis to
studies on general medical or surgical patients originating from home and discharged to home.
Studies on specific populations were excluded, but we decided to keep studies involving patients with
heart failure given the prevalence of such patients and the substantial volume of literature available on

hospital discharge and continuity of care. However, removing the five studies, 0 %1 6567

involving
these patients, shown in italic in Figures 3 and 4, would not resolve the above-mentioned absence of
identification of any consistent pattern. Moreover, despite the exclusion of studies that were focused
on specific population (see exclusion criterion #7 in Supplementary File 2), some of the studies
included in the review may not have excluded or measured as a covariate any factor related to frailty
or socio-economic status and this may have contributed to the heterogeneity of the results.

The fourth limitation was the heterogeneity revealed by our synthesis of the results. This heterogeneity
may be linked to the fact that the processes investigated were complex, multifaceted and
interconnected. Previous reviews in the domain of hospital-discharge process and continuity of care

35 36 38 40-45

also report such heterogeneity, also attested by the fact that only three reviews performed

meta-analyses.37 3942

The fifth limitation was the limited scientific evidence of the included studies, given the various
designs. Unsurprisingly, studies with a high sample size were observational. Assessment of the
methodological quality of the studies indicated that only nine of the 20 studies were categorized as
having a strong score in terms of methodological quality (see Figure 2). Finally, one cannot exclude a

risk of publication bias against studies that did not find an association between hospital-discharge

component(s) and patient health outcome(s).

Conclusions and perspectives

This systematic review highlights the wide heterogeneity between studies evaluating the effect of
hospital-discharge organization process on patients’ outcomes post-discharge in a standard
population of patients returning home. The role of this heterogeneity in the variance observed in the
study results (i.e. either a positive effect or absence of effect) is unknown. Globally, the effect of the
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complex interrelated hospital-discharge and continuity-of-care processes on patient health outcomes
requires further investigations, but because of the inherent multicomponent nature of these processes
and the interweaving of these processes in the whole hospital stay, estimating such an effect is
difficult. To obtain a clearer global picture, future studies would benefit from better standardization of
the adverse outcomes explored, including follow-up duration. In addition, technological developments
may enhance overall management of patients at the hospital-primary-care interface. A major
challenge concerns the interoperability between hospital and primary-care electronic health-
information systems, for facilitating exchanges of hospital-primary-care information. Moreover,
implementation of information systems collecting patient opinions after hospital discharge may
document important information on current organization, and constitute the basis of systems devoted

to improving management.
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Figure 1 Flow diagram of the systematic review process.
(A) Flow diagram of the four independent searches in the Medline and Web of Science databases. (B)

Flow diagram of the process screening the bibliographies of the reviews and initial included studies.

Figure 2 Methodological quality of the studies included.
Dotted lines delineate the quality issued from the combination of both quality tools (abscissa and

ordinate, respectively).

Figure 3 Effect of hospital-discharge process and subsequent continuity of care components on
patients’ health outcomes.

The first letter in parenthesis corresponds to the type of component investigated: (A), discharge
summary; (B), discharge instructions; (C), drug-related problems; (D), transition from hospital to home;
(E), continuity of care. In addition, interventional studies are identified by an asterisk.

Studies in bold and normal characters correspond to a significant and a non-significant association
reported, respectively.

Studies in italic characters correspond to studies involving patients with heart failure.

Small, medium, and large sized characters correspond to a weak, moderate, and strong
methodological quality.

@Measured outcome: rehospitalizations related to work-up errors.

®Measured outcomes: rehospitalizations related to medication continuity errors and to test follow-up

errors.

Figure 4 Effect of hospital-discharge process and subsequent continuity of care components on
patients’ composite health outcomes.

The first letter in parenthesis corresponds to the type of component investigated: (A), discharge
summary; (B), discharge instructions; (C), drug-related problems; (D), transition from hospital to home;
(E), continuity of care. In addition, interventional studies are identified by an asterisk.

Studies in bold and normal characters correspond to a significant and a non-significant association
reported, respectively.
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Studies in italic characters correspond to studies involving patients with heart failure.

Small, medium, and large sized characters correspond to a weak, moderate, and strong
methodological quality.

The follow-up duration in each study is indicated, for example 30d indicates that the follow-up reported
is the post-discharge period of 30 days.

ED, emergency department.
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DISCHARGE SUMMARY

HOSPITAL DISCHARGE AND CONTINUITY OF CARE

A

Records identified through database searching
=307

Duplicates n=50

Records screened after duplicates removed
=257

Excluded records at fille and/or abstract
stage n=247

Full-text articles assessed for eligibilty ‘
n=10

Excluded full-text articles n=9
Not a measure of association:
Including patients from a nursing home and
ot a measure of association: n=1

MEDICATION RECONCILIATION

n=t
Patients with admission diagnostic at high risk
for readmission and discharge location: n=1
Discharge location: n=
Not solid outcome:

Records identified through database searching |
n=142

Duplicates n=37

Records screened after duplicates removed |
n=105

Excluded records at file and/or abstract
stage n=98

Full-text articles assessed for eligibity I
n=7

CARE TRANSITION

Excluded full-text articles n=4
Not n=2

Including patients from a nursing home: n=1
Discharge location: n=1

Studies included
n=3

BMJ Open

‘ Records identified through database searching ‘
n=08

Duplicates n=29

‘ Records screened after duplicates remaved ‘
n=69

Excluded records at fille and/or abstract
stage n=60

Full-text articles assessed for eligibilty ‘
n=9

Excluded full-text articles n=7
Not a measuro of association: n=2
Not clear reported study design: n=1

Not adverse patient’s health outcomes: n=1
Discharge location: n=1

B

Initial included studies through database
searching (four major independent
searches): n=8

Complementary search
(Bibliographies of reviews identified
|— during the database searches) did
not result to any additional article
inclusion

Complementary search
— (Bibliographies of the 8 nitial
included studies, n=287

for readmission and discharge location: n=1

Studies included
n=2

[ Records identified through database searching ‘
=597

|

Records screened after duplicates removed
n=459

‘ Excluded records at title and/or abstract
l stage

Fulltext articles assessed for eligibilty ‘
=8

Excluded full-text articies n=6
Discharge location: n=3
P

discharge location: n=1
Selected vuinerable population: n=1
iot a measure of associa

Studies included

Additional studies identified by updated search made on July 13, 2016:

n=2
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Additional included studies: n=8

Complementary search

(Bibliographies of the 8 additional
|| included studies, n=210
references)

Supplementary included studies: n=2

Complementary search
(Bibliographies of the 2

l— supplementary included studies,
n=33 references) did not result to
any additional article inclusion

Overall included studies: n=18

Overall included studies in the systematic
review: n=20

Figure 1 Flow diagram of the systematic review process.
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Figure 2 Methodological quality of the studies included.
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Figure 3 Effect of hospital-discharge process and subsequent continuity of care components on

patients’ health outcomes.
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Figure 4 Effect of hospital-discharge process and subsequent continuity of care components on
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3
3
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3
3
3
3
4
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P

(e.g., 13 for each meta-analysis.

TITLE R
Title 1 ‘ Identify the report as a systematic review, meta-analysis, or both. § 1
ABSTRACT g
D Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligipility 2
L criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conci@sions and
P implications of key findings; systematic review registration number. o
°INTRODUCTION 3
5 Rationale Describe the rationale for the review in the context of what is already known. § 4-6
5Objectives Provide an explicit statement of questions being addressed with reference to participants, interventions, § 6
comparisons, outcomes, and study design (PICOS). =
METHODS i
D Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if availabl& prowde NA
il registration information including registration number. g
2Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years co:gldered 6,
3 language, publication status) used as criteria for eligibility, giving rationale. E_Lllpzlementary
a5 'D- ile
5 Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to @entlfy 6-7
5 additional studies) in the search and date last searched. 3
Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it cagld be 7,
8 repeated. > Supplementary
¢] © File 3
3Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if aﬁ»licable, 7
L included in the meta-analysis). g
;Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and an@processes 7
A for obtaining and confirming data from investigators.
5 Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumpéons and 7-8
5 simplifications made.
o
/ Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whetheiGhis was 8
B studies done at the study or outcome level), and how this information is to be used in any data synthesis.
zSummary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). 8
1 Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of gonsistency | 8

43
44
45
46
47
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1
2
3
4
5 Section/topic Checklist item Rebalier
on page #
6
7| Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, sejjactlve 9
8 reporting within studies).
9| Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if doré 9
10 indicating which were pre-specified. :‘
1pRESULTS 2
13 Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for eLZCIusmns 9, Figure 1,
14 at each stage, ideally with a flow diagram. g Supplementary
1 = File 4
15Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow- ur%)enod) 9-10,
and provide the citations. Supplementary
1y ﬁ* File 5
isRisk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12)3 10, Figure 2
25Resu|ts of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for e’a'i:h 10-14, Table 1,
o1 intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. = E}Ilpglementafy
3 ile
2"\ L Sy
2;Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency% 14-15, Table 1,
S Figures 3 and
24 g‘ 4
ngisk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). E 15-16
Z;Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Rem 16]). 16
o
2PpIscussioN z
30 Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their r@evance to | 16-17
31 key groups (e.g., healthcare providers, users, and policy makers). o
32 Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete reﬁieval of 17-18
38 identified research, reporting bias). g
gEConcIusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for futur%research. 18-19
P 0
géFUNDING o
33Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of fura%ers for 19
3 the systematic review. &
OFrom Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting ltems for Systematic Reviews and Meta-Analyses: The PRISMA Statement. R
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Supplementary File 2 Study inclusion and exclusion criteria.
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Inclusion criteria

1.

Focus: studies on hospital discharge and subsequent continuity of care, care transition from hospital

directly to home only

2. Setting: acute care

3. Participants: adult patients without cognitive impairment or chronic mental illness

4. Type of studies: published quantitative (observational or interventional) studies

5. Language: papers in the English language only

6. Outcomes: quantitative studies exploring a potential association between components of the hospital-

discharge process, including continuity of care thereafter, and patients’ health outcomes after discharge
(e.g. emergency department visits, post-hospitalization visits to primary care providers, readmissions,

death)

Exclusion criteria

1.

Type of studies: systematic or non-systematic reviews, meta-analyses, meta-reviews, letters,

commentaries, editorials, notes, case reports, study protocols, news, research letters

2. No available full text

3. Duplicate studies

4. Other focus than hospital discharge; transitions from hospital to other locations than home (e.g. nursing
homes, inpatient rehabilitation units, long-term care)

5. Countries outside of Europe, North America, and Australia

6. Admission source: nursing homes or skilled nursing facilities

7. Specific populations (e.g. frail patients, medically vulnerable patients, low-income patients, ethnic
minorities, patients judged to be at “high risk for readmission”)

8. Specific care/pathology (e.g. pediatrics, rehabilitation, palliative care, psychiatry, oncology, pregnancy)®

9. Patients’ health outcomes: no available data, outcomes not sufficiently robust

10. Lack of clarity regarding the study design

“Studies involving patients with heart failure were kept, given the prevalence of such patients and the substantial
volume of literature available on hospital discharge and continuity of care.
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Supplementary File 3 Search strategies.

Number of references below concern the initial searches in the databases, that were
made between March 1, 2013 and June 30, 2013, with no limit for the starting and
ending dates. All searches were updated on July 13, 2016 (see Figure 1 in the main

manuscript).

1/ Discharge summary?

Search 1

PubMed #1 discharge summary [Tl] (74 references)

Web of Science #2 TI=(discharge summary) (191 references)

#1 OR #2 (265 references including 43 duplicates: 222 references)
Search 2

PubMed #3 discharge documentation [TI] (4 references)

Web of Science #4 Tl=(discharge documentation) (38 references)

#3 OR #4 (42 references including 4 duplicates: 38 references)

#1 OR #2 OR #3 OR #4 (260 references including 3 duplicates: 257 references)

2/ Medication reconciliation®

PubMed #1 medication reconciliation [TIAB] AND discharge [TI] (40 references)

Web of Science #2 (TS=medication reconciliation) AND (TI=discharge) (58
references)

#1 OR #2 (98 references including 29 duplicates: 69 references)

S3-1
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3/ Global discharge and continuity-of-care organization®

Search 1

PubMed #1 (continuity of care [Tl]) AND discharge [TI1] (45 references)

Web of Science #2 Tl=(continuity of care) AND Tl=(discharge) (28 references)
#1 OR #2 (73 references including 11 duplicates: 62 references)

Search 2

Page 38 of 50

PubMed #3 (hospital discharge [TI]) AND (continuity of care [TIAB]) (17 references)

Web of Science #4 Tl=hospital discharge AND TS=continuity of care (52 references)

#3 OR #4 (69 references including 12 duplicates: 57 references)

#1 OR #2 OR #3 OR #4 (119 references including 14 duplicates: 105 references)

4/ Care transition®

PubMed #1 "care transition" [ALL] OR "care transitions" [ALL] (399 references)

WOS #2 (TS = discharge) AND ((TS = "care transition") OR (TS = "care transitions"))

(198 references)

#1 OR #2 (597 references including 138 duplicates: 459 references)

218 April 2013.
31 May 2013.
°1 March 2013.

430 June 2013.

For peer review only - http://omjopen.bmj.com/site/about/guidelines.xhtml

S3-2


http://bmjopen.bmj.com/

Page 39 of 50 BMJ Open

©CoO~NOUITA,WNPE

Supplementary File 4 Assessment for eligibility on full-text articles.

The reasons for excluding 20 articles on full-text screening are detailed below, and

the corresponding references are provided.

1/ Discharge summary® (Excluded full-text articles n=9)

Reasons for exclusion

Not a measure of association (n=4)"*

Including patients from a nursing home and not a measure of association (n=1)°
Including patients from a nursing home (n=1)°

Patients with admission diagnostic at high risk for readmission and discharge location
(n=1)’

Discharge location (n=1)%

Not solid outcome (n=1)°

2/ Medication reconciliation® (Excluded full-text articles n=7)
Reasons for exclusion

Not a measure of association (n=2)""""
Not clear reported study design (n=1)"?
Not solid outcome and no follow-up (n=1)"?
Not adverse patient’s health outcomes (n=1)"
Discharge location (n=1)"

Patients with admission diagnostic at high risk for readmission and discharge location

(n=1)’

S4-1
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3/ Hospital discharge and continuity-of-care® (Excluded full-text articles n=4)
Reasons for exclusion
Not a measure of association (n=2)""

Including patients from a nursing home (n=1)°

Discharge location (n=1)%

4/ Care transition® (Excluded full-text articles n=6)
Reasons for exclusion

Discharge location (n=3)%'¢ "

Pre-selected admission diagnosis and discharge location (n=1)"®
Selected vulnerable population (n=1)"

Not a measure of association (n=1)%

218 April 2013.
31 May 2013.
°1 March 2013.

430 June 2013.
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Supplementary File 5 Overview of included studies. 5
Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Al-Damluji | USA Discharge To determine the Observational | CHF 1640 Quality of discharge | Readmissions | Ratient Summaries transmitted to any
etal, summary association between Patients (dis- summary in 3 within 30 days iflerviews, outpatient clinician were associated
2015 discharge summary charge |domains: timeliness a@i review of | with lower odds of readmission after
quality and readmission summar | (days between office charts | adjustment for patient and hospital
ies) discharge date and and hospital | characteristics (adjusted OR=0.53,
preparation date), rg:ord 95% Cl 0.32-0.90, P=0.02), as were
transmission (any § summaries including more
notation that the o Transitions of Care Consensus
summary was sent 2 Conference content elements
to any of the ® (adjusted OR=0.67, 95% CI, 0.46—
clinicians listed) and = 0.97, P=0.03)
content (number of % Preparing summaries on discharge
content items > day (adjusted OR=1.01, 95% ClI
included that were _g 0.60-1.69, P=0.88) and inclusion of
mandated by the =< The Joint Commission elements
Joint Commission = (adjusted OR=0.91, 95% CI 0.65—
and the number of %- 1.27, P=0.36) were not associated
content items e with readmission risk
) @
included that were S
recommended by =y
the Transitions of §
Care Consensus 8
Conference) 3
Al-Rashed | UK Drug-related To evaluate the impact | Interventional | Patients 83 Pharmaceutical Unplanned Data collected | Unplanned visits to the doctor at 15—
etal, problems at of pre-discharge (controlled) (age >65 (1=43, counseling pre- visits to the ring post- | 22 days: intervention 19/43 (44.2%)
2002% hospital counseling about years) in C=40) |discharge in GP and charge vs. control 27/40 (67.5%) (P<0.05);
discharge medicines and elderly combination with readmission | viSits by unplanned visits to the doctor at 3
compliance by a wards medication and to hospital pStient months: intervention 24/43 (55.8%)
pharmacist on patient’s information 15-22 days ifgerview but | vs. control 32/40 (80.0%) (P<0.05);
therapeutic discharge summary |and at 3 clearly readmissions at 15-22 days:
management post- and a medicine months post- | dgscribed for | intervention 5/43 (11.6%) vs. control
discharge reminder card discharge r‘gadmissions 13/40 (32.5%) (P<0.05);
readmissions at 3 months:
intervention 3/43 (7.0%) vs. control
15/40 (37.5%) (P<0.05)

1ybuAdoo Ag paroalold 1san

For peer review only - http://bmjopen.bmj.Com/site/about/guidelines.xhtmi

S5-1



http://bmjopen.bmj.com/

P OO~NOULAWNPE

Page 44 of 50

3
BMJ Open °
z
[N
o
>
Supplementary File 5 (Continued) ®
Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Anderson | USA Transition from To evaluate a targeted | Interventional | CHF 121 Comprehensive 6-month Ratient Intervention subjects had an 11.4%
etal, hospital to home | inpatient CHF education | (controlled) patients (1=44, community hospital- | readmission iflerviews readmission rate within 6 months,
2005% (coordination program with C=77) |based HF program |rates 8 compared with a 44.2% readmission
between inpatient | comprehensive coupling targeted 5 rate in control subjects (P=0.01)
and outpatient discharge planning and inpatient education :
care) immediate outpatient and discharge Q
reinforcement through a planning with §
coordinated, nurse- subsequent o
driven home health care coordinated home 2
program care and telephone ®
follow-up =
Balaban et | USA Transition from To evaluate a Interventional | Medical- 96 Discharge-transfer | No outpatient Egactronic No follow-up within 21 days:
al, 2008°' hospital to home | discharge-transfer (RCT) surgical (1=47, intervention in 4 follow-up nigdical intervention 7/47 (14.9%) vs. control
(communication | intervention designed to patients C=49) |steps:(1)a within 21 r_@ord and 20/49 (40.8%) (P=0.005);
between inpatient | improve communication comprehensive, days, haspital readmission within 31 days: 4/47
and outpatient between inpatient and user-friendly Patient | readmission gress (8.5%) vs. control 4/49 (8.2%)
care teams) outpatient care teams Discharge Form within 31 es (P=0.96); ED visit within 31 days:
and to promptly provided to patients; | days, ED visit intervention 1/47 (2.1%) vs. control

reconnect discharged
patients with their
"medical home"

(2) the electronic
transfer of the
Patient Discharge
Form to the RNs at
the patient’s primary
care site; (3)
telephone contact
by a primary care
RN to the patient;
and (4) PCP review
and modification of
the discharge-
transfer plan

within 31 days
and failure to
complete an
outpatient
workup
recommende
dbya
hospital
doctor

1/49 (2.0%) (P=0.97)
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Supplementary File 5 (Continued) ®
Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Bell et al, | Canada | Transition from To determine whether | Observational | General 1078 Communication 30-day Fallow-up PCP awareness of their patient’s
2009* hospital to home | PCP knowledge of their medical between hospital- composite t&ephone index admission to hospital not
patient’s hospital patients based physicians patient s@*vey (30 associated with the composite
admission, receipt of a and primary care outcomes of s after outcome (adjusted OR=1.08, 95% ClI
discharge summary, providers: PCP mortality, discharge, 0.73-1.59); similarly non-significant
and direct aware of their hospital ients or differences in adjusted 30-day
communication with the patient's readmission, t@ir proxies, |composite outcomes if the PCP
inpatient medical team hospitalization, and ED visits, | rgadmissions | communicated directly with the
are associated with 30- direct 30-day a8d ED visits) | hospital team (adjusted OR=0.87,
day composite patient communication with | readmission, |a8d National |95% Cl 0.56-1.34) or if the PCP saw
outcomes inpatient medical 30-day ED Death Index | a discharge summary (adjusted
team, availability of | visit, 30-day sgarch OR=0.84, 95% CIl 0.57-1.22)
discharge summary | death —
Dedhia et | USA Transition from To estimate the Interventional | General 422 Multidisciplinary, ED visits or %tients Follow-up within 1 week returned to
al, 2009%° hospital to home | feasibility and (quasi- medical (1=185, |comprehensive, readmissions | = the ED or readmitted to the hospital:
effectiveness of a experimental | patients C=237) | multifaceted, within 1 week, crude OR=0.28, 95% CIl 0.11-0.71;
multifaceted discharge | pre-post (age 265 hospital-based 30-day follow-up at 30 days returned to the
planning intervention design) years) initiative with five readmission, ED: crude OR=0.61, 95% CI 0.36—
core components: 30-day ED 1.03; follow-up at 30 days readmitted
(1) admission visits to the hospital: crude OR=0.59, 95%

assessment
highlighting geriatric
principles and
values; (2)
notification of PCP
about admission;
(3) multidisciplinary
team coordination;
(4) physician-
pharmacist
collaborative
medication
reconciliation; (5)
scheduled
discharge meeting

Cl10.34-0.97
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Supplementary File 5 (Continued) ®
Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Dudas et | USA Drug-related To evaluate the impact | Interventional | General 145 A follow-up ED visits and | Hspital ED visits within 30 days: 10% phone
al, 2001*° problems at of a follow-up telephone | (RCT) medical (=71, telephone call made | readmissions r&ords call vs. 24% no phone call,
hospital call made by service C=74) |by pharmacists to the hospital 8 (P=0.005); hospital readmissions
discharge pharmacists within 2 patients within 2 days of within 30 days | & within 30 days: 15% phone call vs.
days of discharge after discharge for of discharge : 25% no phone call (P=0.07)
pharmacy-facilitated patients discharged Q
discharges to home from an §
inpatient hospital- o
based medical 2
service after ®
pharmacy-facilitated =
discharges =
Grafft et al, | USA Continuity of care | To examine the effect of | Observational | General 4989 Follow-up visits: Hospital @ministrative Rehospitalizations or ED visits at 30
2010% after hospital documented follow-up medical (dis- documented readmission, (gyta days: patients with vs. without follow-
discharge arrangements at patients missal | hospital follow-up EDvisitsand | < up appointments (HR=1.05, 95% ClI
hospital discharge on summar | appointment mortality at 30 g 0.93-1.18, P=0.42);
hospital readmission, ies) arrangements in and 180 days = rehospitalizations or ED visits at 180
ED visits and mortality dismissal after B days: patients with vs. without follow-
summaries discharge and | = up appointment arrangements
scheduled priorto | two 5‘ (HR=1.10, 95% CI 1.01-1.20,
discharge composite = P=0.03)
end points 8
Hernandez | USA Continuity of care | To examine Observational | Patients 30,136 | Timing of outpatient | All-cause A@ministrative Inverse relationship between early
etal, after hospital associations between (age 265 follow-up after readmission | data follow-up and the hazard of 30-day
2010* discharge outpatient follow-up years) discharge within 30 days ; readmission: compared with patients
within 7 days after hospitalized after S whose index hospitalization occurred
discharge from a HF for HF discharge and | = in a hospital in the lowest quartile of
hospitalization and 30-day O early follow-up, the risk-adjusted
readmission within 30 mortality S hazard of 30-day readmission was
days § significantly lower in the second
o quartile (risk-adjusted HR=0.85, 95%
o Cl 0.78-0.93; non-significant
S difference in the 30-day mortality by
%) quartile of early follow-up
T
S
®
o
®
o
o
<
(@]
o]
ke
=<
a
E
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Supplementary File 5 (Continued) ®
Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Jack et al, | USA Transition from To evaluate a complex | Interventional | General 749 Complex peri- ED visits, Hspital's Combined ED visits and
2009% hospital to home | peridischarge (RCT) medical (1=373, |discharge readmissions | eRctronic readmissions: intervention (n=116)
intervention on hospital patients C=376) |intervention witha |and rate of n@dical vs. control (n=166) (P=0.009); ED
utilization after package of primary régords and visits: intervention (n=61) vs. control
discharge discharge services | follow-up participant (n=90) (P= 0.014); readmissions:
including patient- visits within rg)ort intervention (n=55) vs. control (n=76)
centered education, |30 days of § (P=0.090); visited PCP: intervention
comprehensive discharge; o (n=190) vs. control (n=135) (P<0.001)
discharge planning | combined 2
and post-discharge | end-point of ®
telephone ED visitsand | —
reinforcement by a | readmissions %
clinical pharmacist | within 30 days >
of discharge | &
Jhaetal, |USA Discharge To examine the Observational | Patients 252,266 | Compliance with All-cause H@A No association found between
2009 instructions (as association between with CHF required discharge |30-day cgtabase performance on the chart-based
noted in the performance, based on instructions for CHF | readmission = measure and readmission rates
medical records) |two measures of patients rate for CHF B among patients with CHF:
discharge planning > readmission rates among hospitals
(adequacy of =) performing in the highest quartile vs.
documentation in the § the lowest quartile, 23.7% vs. 23.5%
chart that discharge 8 (P=0.54)
instructions were 3
provided to patients with o
congestive heart failure, i
and patient-reported S
experiences with =
discharge planning) and O
rates of readmission for S
CHF and pneumonia. N
Kashiwagi | USA Continuity of care | To evaluate time to Observational | General 1044 Timing of outpatient | 30-day Dgtabase 30-day readmission follow-up <14
etal, after hospital follow-up after hospital medical scheduled follow-up | unplanned udy days 57/518 (11%) vs. follow-up 215
2012* discharge discharge and patients appointments after |readmission |imstitution's days 8/52 (15%) (P=0.36); 30-day
readmissions in general discharge dectronic readmission follow-up <14 days
medical patients dical 57/518 (11%) vs. no follow-up 47/474
(10%) (P=0.75); 30-day readmission
follow-up 215 days 8/52 (15%) vs. no
follow-up 47/474 (10%) (P=0.25)
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Supplementary File 5 (Continued) ®
Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Li et al, Australia | Discharge To determine the Observational | General 16,496 | Existence of a Readmission | Fatient Significant association between
2013% summary relationship between medical (patient | discharge summary | rate within 7 tabases delayed transmission or absence of a
the readmission rate of patients admissi | or timeliness of its | or 28 days of (@)atient discharge summary and readmission
general medical ons) dispatch: (1) within | discharge abase and |rate at 7 (P<0.001) or 28 (P<0.001)
patients to either the 7 days after ‘D database) | days after discharge. Delay <7 days:
existence of a discharge discharge; (2) after Q number of summaries=13,099
summary or the more than 7 days; § (79.4%); readmission rate <7
timeliness of its (3) not completed o days=2.9%; readmission rate <28
dispatch 2 days=7.2%. Delay >7 days: number
® of summaries=1899 (11.5%);
= readmission rate <7 days=4.6%;
% readmission rate <28 days=9.5%.
> Never: number of summaries =1498
_g (9.1%); readmission rate <7
= days=5.5%; readmission rate <28
=) days=10.3%
Moore et | USA Continuity of care | To determine the Observational | General 86 Medical errors Re- I-@spital‘s Patients with at least 1 work-up error
al, 2003* after hospital prevalence of medical medical related to the hospitalization ﬁministrative were 6.2 times (95% CI 1.3-30.3)
discharge errors related to the patients discontinuity of care | within 3 iatabase more likely to be rehospitalized within
discontinuity of care who had a from the inpatient to | months after =) 3 months after the first post-discharge
from an inpatient to an subsequent the outpatient the initial § PCP visit compared to patients with
outpatient setting, and visit with an setting: work-up post- 8 no work-up errors; not statistically
to determine if there is outpatient errors, medication | discharge i significant association between
an association between PCP within continuity errors, outpatient o medication continuity errors (OR=2.5,
these medical errors 2 months test follow-up errors | primary care ; 95% CI 0.7-8.8) or test follow-up
and adverse outcomes after visit S errors (OR=2.4, 95% CI1 0.3—-17.1)
discharge = with rehospitalizations
Schnipper | USA Drug-related To identify drug-related | Interventional | General 176 Pharmacist ED visits or Strvey ED visit or readmission within 30
etal, problems at problems during and (RCT) medical (1=92, intervention: readmissions | digestions days: intervention 28/92 (30%) vs.
2006%° discharge after hospitalization and patients C=84) | medication review, |[to the hospital (@tients) and | control 25/84 (30%) (P>0.99)
to determine the effect discharge within 30 days | hgspital
of patient counseling counseling and a of discharge ministrative
and follow-up by follow-up telephone ta
pharmacists on call 3-5 days after
preventable adverse discharge by
drug events pharmacists
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Supplementary File 5 (Continued) ®
Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Soong et | Canada | Continuity of care | To determine the impact | Interventional | General 328 A post-discharge 30-day ED Ratient self 30-day ED visit: OR=1.20, 95% CI
al, 2014°%® after hospital of post-discharge phone | (cluster- medical (I1=165, | phone call within 3 | visit and r(%ort and/or |0.61-2.37; 30-day readmission:
discharge calls on the patient randomized patients C=163) |days following readmission a@ilable OR=1.18, 95% CIl 0.53-2.61
experience and on control trial) discharge from efgctronic
hospital utilization hospital: a medical
standardized rg:ords
intervention phone S
script designed to o
solicit information 2
on general health ®
status post- =
discharge, %
comprehension of >
discharge _g
instructions, and to =<
reinforce =
instructions %-
provided k=]
VanSuch | USA Discharge To determine whether | Observational | Patients 782 Compliance with Time to death A:u'iministrative Patients who received all instructions
etal, instructions as documentation of with CHF required discharge |and time to gd medical | were significantly less likely to be
2006 reflected in the compliance with any or instructions readmission sord data readmitted for any cause (P=0.003)
medical records | all of the six required (discharge for HF or 8 and for HF (P=0.035) than those who
discharge instructions information and readmission i missed at least one type of
was correlated with patient education) |for any cause | o instruction; no association between
readmissions to hospital for CHF patients: and time to i documentation of discharge
or mortality activity, worsening | death S instructions and mortality (P=0.52)
symptoms, weight, =
drugs, follow-up O
appointment and S
diet N
Van Canada | Continuity of care | To determine whether | Observational | Medical or | 938,833 | Follow-up by 30-day death | RQischarge Patients significantly less likely to die
Walraven after hospital outcomes changed surgical hospital physicians | or non- stract or be readmitted if they were seen in
etal, discharge when physicians who patients or regular elective tabase (re- | follow-up by a hospital physician
2004 cared for patients during community doctors | readmission wimissions) | rather than a community physician
hospitalization saw after discharge to hospital 1 (HR=0.95, 95% CI 0.95-0.96);
them in follow-up gistered relative risk of death or readmission
Patients decreased by 5% (95% Cl 2--4%)
Catabase when patients followed up with a
(&aths) hospital rather than a community
Z physician
8
g
a
=
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Author, Country | Hospital- Objective(s) Study design | Study Sample | Description of the Adverse Q?'ta Major results
Year discharge population | size intervention or health callection
process (and perspective outcomes N
subsequent investigated (for o
continuity of observational o
care) component studies) o
Van Canada | Continuity of care | To measure the Observational | Medical or | 3876 Provider continuity | Time to all- Gollected by | Death: adjusted HRs: post-discharge
Walraven after hospital independent association surgical (post-discharge cause death one physician=0.97 (95% CI 0.89-1.06);
etal, discharge of several provider and patients physician) and or urgent (@tient or discharge summary=0.96 (95% CI
2010% information continuity with =2 information readmission 6 cipal 0.89-1.04); post-discharge
measures on death or physician continuity months post- | contacts) and |information=1.01 (95% CI 0.94-1.08).
urgent readmission after visits prior (discharge discharge ice of the | Readmission: adjusted HRs: post-
hospital discharge to one of summary, post- %vincial discharge physician=0.98 (95% CI
the study’s discharge visit gistrar if 0.95-1.01); discharge summary=1.01
outcomes information) t8 patient's | (95% Cl 0.98-1.04); post-discharge
or the end VviBal status information=1.00 (95% CI 0.97-1.03)
of patient refained
observation UHclear
Walker et | USA Drug-related To characterize Interventional | General 724 Pharmacist 14- and 30- P%tients‘ Readmission at 14 days: intervention
al, 2009* problems at medication (alternating medical (I=358, |intervention: day dical 45/358 (12.6%) vs. control 42/366
hospital discrepancies at month quasi- | patients C=366) | medication therapy |readmission |records; (11.5%) (P=0.65); readmission at 30
discharge hospital discharge and | experimental assessment, rates, ED ical and days: intervention 79/358 (22.1%) vs.
test the effects of a design) medication visits within ministrative | control 66/366 (18.0%) (P=0.17), ED
pharmacist intervention reconciliation, 72 hours, 14 dgtabases at 72 hours: intervention 10/358
on healthcare utilization screening for days and 30 > (2.8%) vs. control 8/366 (2.2%)
following discharge adherence days after =) (P=0.60), ED at 14 days: intervention
concerns, patient discharge, § 22/358 (6.2%) vs. control 27/366
counseling and combined 8 (7.4%) (P=0.51), ED at 30 days:
education, and end-point of i intervention 34/358 (9.5%) vs. control
post-discharge readmissions | o 45/366 (12.3%) (P=0.23); composite
telephone follow-up |and ED visits ; end point all readmissions and ED
by a pharmacist within 30 days | © visits at 30 days: intervention 98/358
of discharge = (27.4%) vs. control 94/366 (25.7%)
o (P=0.61)
C, control; Cl, confidence interval; CHF, congestive heart failure; ED, emergency department; GP, general practitioner; HF, heart fai%re; HQA, Hospital Quality Alliance; HR,

hazard ratio; I, intervention; OR, odds ratio; PCP, primary care provider; RCT, randomized controlled trial; RN, research nurse.

1ybuAdoo Ag paroailold 1senb Aq 1

For peer review only - http://bmjopen.bmj.Com/site/about/guidelines.xhtmi

S5-8



http://bmjopen.bmj.com/

