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Supplementary File 5 Overview of included studies. 
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 

Data 
collection 

Major results 

Al-Damluji 
et al, 
201567 

USA Discharge 
summary 

To determine the 
association between 
discharge summary 
quality and readmission 

Observational CHF 
Patients 

1640 
(dis-
charge 
summar
ies) 

Quality of discharge 
summary in 3 
domains: timeliness 
(days between 
discharge date and 
preparation date), 
transmission (any 
notation that the 
summary was sent 
to any of the 
clinicians listed) and 
content (number of 
content items 
included that were 
mandated by the 
Joint Commission 
and the number of 
content items 
included that were 
recommended by 
the Transitions of 
Care Consensus 
Conference) 

Readmissions 
within 30 days 

Patient 
interviews, 
and review of 
office charts 
and hospital 
record 

Summaries transmitted to any 
outpatient clinician were associated 
with lower odds of readmission after 
adjustment for patient and hospital 
characteristics (adjusted OR=0.53, 
95% CI 0.32–0.90, P=0.02), as were 
summaries including more 
Transitions of Care Consensus 
Conference content elements 
(adjusted OR=0.67, 95% CI, 0.46–
0.97, P=0.03) 
Preparing summaries on discharge 
day (adjusted OR=1.01, 95% CI 
0.60–1.69, P=0.88) and inclusion of 
The Joint Commission elements 
(adjusted OR=0.91, 95% CI 0.65–
1.27, P=0.36) were not associated 
with readmission risk 

Al-Rashed 
et al, 
200263 

UK Drug-related 
problems at 
hospital 
discharge 

To evaluate the impact 
of pre-discharge 
counseling about 
medicines and 
compliance by a 
pharmacist on patient’s 
therapeutic 
management post-
discharge 

Interventional 
(controlled) 

Patients 
(age >65 
years) in 
elderly 
wards 

83 
(I=43, 
C=40) 

Pharmaceutical 
counseling pre-
discharge in 
combination with 
medication and 
information 
discharge summary 
and a medicine 
reminder card 

Unplanned 
visits to the 
GP and 
readmission 
to hospital 
15–22 days 
and at 3 
months post-
discharge 

Data collected 
during post-
discharge 
visits by 
patient 
interview but 
not clearly 
described for 
readmissions 

Unplanned visits to the doctor at 15–
22 days: intervention 19/43 (44.2%) 
vs. control 27/40 (67.5%) (P<0.05); 
unplanned visits to the doctor at 3 
months: intervention 24/43 (55.8%) 
vs. control 32/40 (80.0%) (P<0.05); 
readmissions at 15–22 days: 
intervention 5/43 (11.6%) vs. control 
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) 
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Supplementary File 5 (Continued) 
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 

Data 
collection 

Major results 

Anderson 
et al, 
200565 

USA Transition from 
hospital to home 
(coordination 
between inpatient 
and outpatient 
care) 

To evaluate a targeted 
inpatient CHF education 
program with 
comprehensive 
discharge planning and 
immediate outpatient 
reinforcement through a 
coordinated, nurse-
driven home health care 
program 

Interventional 
(controlled) 

CHF 
patients 

121 
(I=44, 
C=77) 

Comprehensive 
community hospital-
based HF program 
coupling targeted 
inpatient education 
and discharge 
planning with 
subsequent 
coordinated home 
care and telephone 
follow-up 

6-month 
readmission 
rates 

Patient 
interviews 

Intervention subjects had an 11.4% 
readmission rate within 6 months, 
compared with a 44.2% readmission 
rate in control subjects (P=0.01) 

Balaban et 
al, 200861 

USA Transition from 
hospital to home 
(communication 
between inpatient 
and outpatient 
care teams) 

To evaluate a 
discharge-transfer 
intervention designed to 
improve communication 
between inpatient and 
outpatient care teams 
and to promptly 
reconnect discharged 
patients with their 
"medical home" 

Interventional 
(RCT) 

Medical-
surgical 
patients  

96 
(I=47, 
C=49) 

Discharge-transfer 
intervention in 4 
steps: (1) a 
comprehensive, 
user-friendly Patient 
Discharge Form 
provided to patients; 
(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 

No outpatient 
follow-up 
within 21 
days, 
readmission 
within 31 
days, ED visit 
within 31 days 
and failure to 
complete an 
outpatient 
workup 
recommende
d by a 
hospital 
doctor 

Electronic 
medical 
record and 
hospital 
progress 
notes 

No follow-up within 21 days: 
intervention 7/47 (14.9%) vs. control 
20/49 (40.8%) (P=0.005); 
readmission within 31 days: 4/47 
(8.5%) vs. control 4/49 (8.2%) 
(P=0.96); ED visit within 31 days: 
intervention 1/47 (2.1%) vs. control 
1/49 (2.0%) (P=0.97) 
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Supplementary File 5 (Continued) 
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 

Data 
collection 

Major results 

Bell et al, 
200954 

Canada Transition from 
hospital to home 

To determine whether 
PCP knowledge of their 
patient’s hospital 
admission, receipt of a 
discharge summary, 
and direct 
communication with the 
inpatient medical team 
are associated with 30-
day composite patient 
outcomes 

Observational General 
medical 
patients 

1078 Communication 
between hospital-
based physicians 
and primary care 
providers: PCP 
aware of their 
patient's 
hospitalization, 
direct 
communication with 
inpatient medical 
team, availability of 
discharge summary 

30-day 
composite 
patient 
outcomes of 
mortality, 
hospital 
readmission, 
and ED visits, 
30-day 
readmission, 
30-day ED 
visit, 30-day 
death 

Follow-up 
telephone 
survey (30 
days after 
discharge, 
patients or 
their proxies, 
readmissions 
and ED visits) 
and National 
Death Index 
search 

PCP awareness of their patient’s 
index admission to hospital not 
associated with the composite 
outcome (adjusted OR=1.08, 95% CI 
0.73–1.59); similarly non-significant 
differences in adjusted 30-day 
composite outcomes if the PCP 
communicated directly with the 
hospital team (adjusted OR=0.87, 
95% CI 0.56–1.34) or if the PCP saw 
a discharge summary (adjusted 
OR=0.84, 95% CI 0.57–1.22) 

Dedhia et 
al, 200966 

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 ≥65 
years) 

422 
(I=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 

Patients 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% 
CI 0.34–0.97 
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Author, 
Year 

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

Objective(s) Study design Study 
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size 

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

Adverse 
health 
outcomes 

Data 
collection 

Major results 

Dudas et 
al, 200159 

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 
(I=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 

Hospital 
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)  

Grafft et al, 
201055 

USA Continuity of care 
after hospital 
discharge 

To examine the effect of 
documented follow-up 
arrangements at 
hospital discharge on 
hospital readmission, 
ED visits and mortality 

Observational General 
medical 
patients 

4989 
(dis-
missal 
summar
ies) 

Follow-up visits: 
documented 
hospital follow-up 
appointment 
arrangements in 
dismissal 
summaries 
scheduled prior to 
discharge 

Hospital 
readmission, 
ED visits and 
mortality at 30 
and 180 days 
after 
discharge and 
two 
composite 
end points 

Administrative 
data 

Rehospitalizations or ED visits at 30 
days: patients with vs. without follow-
up appointments (HR=1.05, 95% CI 
0.93–1.18, P=0.42); 
rehospitalizations or ED visits at 180 
days: patients with vs. without follow-
up appointment arrangements 
(HR=1.10, 95% CI 1.01–1.20, 
P=0.03) 

Hernandez 
et al, 
201050 

USA Continuity of care 
after hospital 
discharge 

To examine 
associations between 
outpatient follow-up 
within 7 days after 
discharge from a HF 
hospitalization and 
readmission within 30 
days 

Observational Patients 
(age ≥65 
years) 
hospitalized 
for HF  

30,136 Timing of outpatient 
follow-up after 
discharge 

All-cause 
readmission 
within 30 days 
after 
discharge and 
30-day 
mortality 

Administrative 
data 

Inverse relationship between early 
follow-up and the hazard of 30-day 
readmission: compared with patients 
whose index hospitalization occurred 
in a hospital in the lowest quartile of 
early follow-up, the risk-adjusted 
hazard of 30-day readmission was 
significantly lower in the second 
quartile (risk-adjusted HR=0.85, 95% 
CI 0.78–0.93; non-significant 
difference in the 30-day mortality by 
quartile of early follow-up 
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Author, 
Year 

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

Objective(s) Study design Study 
population 
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Description of the 
intervention or 
perspective 
investigated (for 
observational 
studies) 

Adverse 
health 
outcomes 

Data 
collection 

Major results 

Jack et al, 
200962 

USA Transition from 
hospital to home 

To evaluate a complex 
peridischarge 
intervention on hospital 
utilization after 
discharge 

Interventional 
(RCT) 

General 
medical 
patients 

749 
(I=373, 
C=376) 

Complex peri-
discharge 
intervention with a 
package of 
discharge services 
including patient-
centered education, 
comprehensive 
discharge planning 
and post-discharge 
telephone 
reinforcement by a 
clinical pharmacist 

ED visits, 
readmissions 
and rate of 
primary 
follow-up 
visits within 
30 days of 
discharge; 
combined 
end-point of 
ED visits and 
readmissions 
within 30 days 
of discharge 

Hospital's 
electronic 
medical 
records and 
participant 
report 

Combined ED visits and 
readmissions: intervention (n=116) 
vs. control (n=166) (P=0.009); ED 
visits: intervention (n=61) vs. control 
(n=90) (P= 0.014); readmissions: 
intervention (n=55) vs. control (n=76) 
(P=0.090); visited PCP: intervention 
(n=190) vs. control (n=135) (P<0.001) 

Jha et al, 
200931 

USA Discharge 
instructions (as 
noted in the 
medical records) 

To examine the 
association between 
performance, based on 
two measures of 
discharge planning 
(adequacy of 
documentation in the 
chart that discharge 
instructions were 
provided to patients with 
congestive heart failure, 
and patient-reported 
experiences with 
discharge planning) and 
rates of readmission for 
CHF and pneumonia. 

Observational Patients 
with CHF 

252,266 Compliance with 
required discharge 
instructions for CHF 
patients 

All-cause 
30-day 
readmission 
rate for CHF 

HQA 
database 

No association found between 
performance on the chart-based 
measure and readmission rates 
among patients with CHF: 
readmission rates among hospitals 
performing in the highest quartile vs. 
the lowest quartile, 23.7% vs. 23.5% 
(P=0.54) 

Kashiwagi 
et al, 
201256 

USA Continuity of care 
after hospital 
discharge 

To evaluate time to 
follow-up after hospital 
discharge and 
readmissions in general 
medical patients 

Observational General 
medical 
patients 

1044 Timing of outpatient 
scheduled follow-up 
appointments after 
discharge 

30-day 
unplanned 
readmission 

Database 
(study 
institution's 
electronic 
medical 
record) 

30-day readmission follow-up ≤14 
days 57/518 (11%) vs. follow-up ≥15 
days 8/52 (15%) (P=0.36); 30-day 
readmission follow-up ≤14 days 
57/518 (11%) vs. no follow-up 47/474 
(10%) (P=0.75); 30-day readmission 
follow-up ≥15 days 8/52 (15%) vs. no 
follow-up 47/474 (10%) (P=0.25)  
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Author, 
Year 

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

Objective(s) Study design Study 
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observational 
studies) 

Adverse 
health 
outcomes 

Data 
collection 

Major results 

Li et al, 
201358 

Australia Discharge 
summary 

To determine the 
relationship between 
the readmission rate of 
general medical 
patients to either the 
existence of a discharge 
summary or the 
timeliness of its 
dispatch 

Observational General 
medical 
patients 

16,496 
(patient 
admissi
ons) 

Existence of a 
discharge summary 
or timeliness of its 
dispatch: (1) within 
7 days after 
discharge; (2) after 
more than 7 days; 
(3) not completed 

Readmission 
rate within 7 
or 28 days of 
discharge 

Patient 
databases 
(inpatient 
database and 
ED database) 

Significant association between 
delayed transmission or absence of a 
discharge summary and readmission 
rate at 7 (P<0.001) or 28 (P<0.001) 
days after discharge. Delay <7 days: 
number of summaries=13,099 
(79.4%); readmission rate <7 
days=2.9%; readmission rate <28 
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 
(9.1%); readmission rate <7 
days=5.5%; readmission rate <28 
days=10.3% 

Moore et 
al, 200352 

USA Continuity of care 
after hospital 
discharge 

To determine the 
prevalence of medical 
errors related to the 
discontinuity of care 
from an inpatient to an 
outpatient setting, and 
to determine if there is 
an association between 
these medical errors 
and adverse outcomes 

Observational General 
medical 
patients 
who had a 
subsequent 
visit with an 
outpatient 
PCP within 
2 months 
after 
discharge 

86 Medical errors 
related to the 
discontinuity of care 
from the inpatient to 
the outpatient 
setting: work-up 
errors, medication 
continuity errors, 
test follow-up errors 

Re-
hospitalization 
within 3 
months after 
the initial 
post-
discharge 
outpatient 
primary care 
visit 

Hospital's 
administrative 
database 

Patients with at least 1 work-up error 
were 6.2 times (95% CI 1.3–30.3) 
more likely to be rehospitalized within 
3 months after the first post-discharge 
PCP visit compared to patients with 
no work-up errors; not statistically 
significant association between 
medication continuity errors (OR=2.5, 
95% CI 0.7–8.8) or test follow-up 
errors (OR=2.4, 95% CI 0.3–17.1) 
with rehospitalizations 

Schnipper 
et al, 
200660 

USA Drug-related 
problems at 
discharge 

To identify drug-related 
problems during and 
after hospitalization and 
to determine the effect 
of patient counseling 
and follow-up by 
pharmacists on 
preventable adverse 
drug events 

Interventional 
(RCT) 

General 
medical 
patients 

176 
(I=92, 
C=84) 

Pharmacist 
intervention: 
medication review, 
discharge 
counseling and a 
follow-up telephone 
call 3–5 days after 
discharge by 
pharmacists 

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

Survey 
questions 
(patients) and 
hospital 
administrative 
data 

ED visit or readmission within 30 
days: intervention 28/92 (30%) vs. 
control 25/84 (30%) (P>0.99) 
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Author, 
Year 

Country Hospital-
discharge 
process (and 
subsequent 
continuity of 
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Objective(s) Study design Study 
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investigated (for 
observational 
studies) 

Adverse 
health 
outcomes 

Data 
collection 

Major results 

Soong et 
al, 201468 

Canada Continuity of care 
after hospital 
discharge 

To determine the impact 
of post-discharge phone 
calls on the patient 
experience and on 
hospital utilization 

Interventional 
(cluster-
randomized 
control trial) 

General 
medical 
patients 

328 
(I=165, 
C=163) 

A post-discharge 
phone call within 3 
days following 
discharge from 
hospital: a 
standardized 
intervention phone 
script designed to 
solicit information 
on general health 
status post-
discharge, 
comprehension of 
discharge 
instructions, and to 
reinforce 
instructions 
provided 

30-day ED 
visit and 
readmission 

Patient self 
report and/or 
available 
electronic 
medical 
records 

30-day ED visit: OR=1.20, 95% CI 
0.61–2.37; 30-day readmission: 
OR=1.18, 95% CI 0.53–2.61 

VanSuch 
et al, 
200651 

USA Discharge 
instructions as 
reflected in the 
medical records 

To determine whether 
documentation of 
compliance with any or 
all of the six required 
discharge instructions 
was correlated with 
readmissions to hospital 
or mortality 

Observational Patients 
with CHF 

782 Compliance with 
required discharge 
instructions 
(discharge 
information and 
patient education) 
for CHF patients: 
activity, worsening 
symptoms, weight, 
drugs, follow-up 
appointment and 
diet 

Time to death 
and time to 
readmission 
for HF or 
readmission 
for any cause 
and time to 
death 

Administrative 
and medical 
record data 

Patients who received all instructions 
were significantly less likely to be 
readmitted for any cause (P=0.003) 
and for HF (P=0.035) than those who 
missed at least one type of 
instruction; no association between 
documentation of discharge 
instructions and mortality (P=0.52) 

Van 
Walraven 
et al, 
200453 

Canada Continuity of care 
after hospital 
discharge 

To determine whether 
outcomes changed 
when physicians who 
cared for patients during 
hospitalization saw 
them in follow-up 

Observational Medical or 
surgical 
patients  

938,833 Follow-up by 
hospital physicians 
or regular 
community doctors 
after discharge 

30-day death 
or non-
elective 
readmission 
to hospital 

Discharge 
Abstract 
Database (re-
admissions) 
and 
Registered 
Patients 
Database 
(deaths) 

Patients significantly less likely to die 
or be readmitted if they were seen in 
follow-up by a hospital physician 
rather than a community physician 
(HR= 0.95, 95% CI 0.95–0.96); 
relative risk of death or readmission 
decreased by 5% (95% CI 2--4%) 
when patients followed up with a 
hospital rather than a community 
physician 



	 S5-8 

Supplementary File 5 (Continued) 
Author, 
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process (and 
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continuity of 
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studies) 

Adverse 
health 
outcomes 

Data 
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Van 
Walraven 
et al, 
201057 

Canada Continuity of care 
after hospital 
discharge 

To measure the 
independent association 
of several provider and 
information continuity 
measures on death or 
urgent readmission after 
hospital discharge 

Observational Medical or 
surgical 
patients 
with ≥2 
physician 
visits prior 
to one of 
the study’s 
outcomes 
or the end 
of patient 
observation 

3876 Provider continuity 
(post-discharge 
physician) and 
information 
continuity 
(discharge 
summary, post-
discharge visit 
information) 

Time to all-
cause death 
or urgent 
readmission 6 
months post-
discharge 

Collected by 
phone 
(patient or 
principal 
contacts) and 
Office of the 
Provincial 
Registrar if 
the patient's 
vital status 
remained 
unclear 

Death: adjusted HRs: post-discharge 
physician=0.97 (95% CI 0.89–1.06); 
discharge summary=0.96 (95% CI 
0.89–1.04); post-discharge 
information=1.01 (95% CI 0.94–1.08). 
Readmission: adjusted HRs: post-
discharge physician=0.98 (95% CI 
0.95–1.01); discharge summary=1.01 
(95% CI 0.98–1.04); post-discharge 
information=1.00 (95% CI 0.97–1.03) 

Walker et 
al, 200964 

USA Drug-related 
problems at 
hospital 
discharge 

To characterize 
medication 
discrepancies at 
hospital discharge and 
test the effects of a 
pharmacist intervention 
on healthcare utilization 
following discharge 

Interventional 
(alternating 
month quasi-
experimental 
design) 

General 
medical 
patients 

724 
(I=358, 
C=366) 

Pharmacist 
intervention: 
medication therapy 
assessment, 
medication 
reconciliation, 
screening for 
adherence 
concerns, patient 
counseling and 
education, and 
post-discharge 
telephone follow-up 
by a pharmacist 

14- and 30-
day 
readmission 
rates, ED 
visits within 
72 hours, 14 
days and 30 
days after 
discharge, 
combined 
end-point of 
readmissions 
and ED visits 
within 30 days 
of discharge 

Patients' 
medical 
records; 
clinical and 
administrative 
databases 

Readmission at 14 days: intervention 
45/358 (12.6%) vs. control 42/366 
(11.5%) (P=0.65); readmission at 30 
days: intervention 79/358 (22.1%) vs. 
control 66/366 (18.0%) (P=0.17), ED 
at 72 hours: intervention 10/358 
(2.8%) vs. control 8/366 (2.2%) 
(P=0.60), ED at 14 days: intervention 
22/358 (6.2%) vs. control 27/366 
(7.4%) (P=0.51), ED at 30 days: 
intervention 34/358 (9.5%) vs. control 
45/366 (12.3%) (P=0.23); composite 
end point all readmissions and ED 
visits at 30 days: intervention 98/358 
(27.4%) vs. control 94/366 (25.7%) 
(P=0.61) 

C, control; CI, confidence interval; CHF, congestive heart failure; ED, emergency department; GP, general practitioner; HF, heart failure; HQA, Hospital Quality Alliance; HR, 
hazard ratio; I, intervention; OR, odds ratio; PCP, primary care provider; RCT, randomized controlled trial; RN, research nurse. 


