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Communication at discharge is an important part of high-quality emergency department (ED) care. This review
describes the existing literature on patient understanding and implementation of discharge instructions,
discusses previous interventions aimed at improving the discharge process, and recommends best practices and
future research. MEDLINE and Cochrane databases were searched, using combinations of key terms. Literature
from both the adult and pediatric ED populations was reviewed. Multiple reports have shown deficient
comprehension at discharge, with patients or parents frequently unable to report their diagnosis, management
plan, or reasons to return. Interventions to improve discharge communication have been, at best, moderately
successful. Patients need structured content, presented verbally, with written and visual cues to enhance recall.
Written instructions need to be provided in the patient’s language and at an appropriate reading level.
Understanding should be confirmed before the patient leaves the ED. Further research is needed to describe the
optimal content, channel, and timing for the ED discharge process and the relationship between discharge
process and outcomes. [Ann Emerg Med. 2012;60:152-159.]

0196-0644/$-see front matter
Copyright © 2011 by the American College of Emergency Physicians.
doi:10.1016/j.annemergmed.2011.10.023
e
u
m
l
d

i
fl
i
t
a
t
b
f
t

d
p
c
c
u
t
i

M

s

INTRODUCTION
Background

Discharge from the hospital is a period of significant
potential vulnerability for patients. Patients leaving the hospital
after inpatient admission often fail to understand important
elements of their discharge and home care plan,1 leaving them
at potential risk of a medical error or adverse drug event.2

Compared with the inpatient provider, the emergency
department (ED) physician faces unique challenges in the
provision of high-quality, patient-centered care in a distraction-
filled and time-limited environment without previous
knowledge of the patients. Precise bidirectional communication
at discharge from the ED is a key and often overlooked element
in this process. Discharge communication in the ED provides
an opportunity to summarize the visit, teach patients how to
safely care for themselves at home, address any remaining
questions or concerns, and help patients connect to the medical
home or primary care providers where their chronic needs may
be best managed.3

At patient discharge, the emergency provider must effectively
complete 3 tasks: communicate the crucial information, verify
comprehension, and tailor teaching to areas of confusion or
misunderstanding to ensure patient safety in the home
environment. This process must balance reliability and
efficiency gains provided by standardization with the flexibility
required to be effective across a wide range of parental literacy
levels and cultural backgrounds. Too often, however, discharge

communication becomes an afterthought, limited only to a brief “
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xchange of forms and prescriptions, leaving patients with
ncertainty about the care plan and at risk of errors in
edication use. Patients and families with limited health

iteracy or language fluency are likely to be at particular risk of
eparting from the ED with insufficient comprehension.

Patients arrive in the ED with various amounts of
nformation, experience with the health care system, language
uency, and health literacy. They are presented with

nformation from the environment (posters, handouts)
hroughout their ED stay. Focused interactions with nursing
nd physician providers are opportunities for education during
he whole ED stay. In many cases, the discharge education will
egin with the initial assessment and conversation with the
amily. Patient, provider, and environmental factors influence
he success or failure of information transmission at discharge.

This review will focus on communication during the formal
ischarge process, the conversation with a provider before the
atient departs from the ED. It will describe the deficiencies of
urrent discharge processes through an examination of their
ontent and method of delivery, discuss the data on patient
nderstanding and implementation of those instructions, and
hen review the reported interventions that have attempted to
mprove the discharge process.

ATERIALS AND METHODS
MEDLINE (1980 to date) and Cochrane databases were

earched, using combinations of the following terms:

pediatric,” “discharge,” “communication,” “ED,” “patient-
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Samuels-Kalow, Stack & Porter Emergency Department Discharge Communication
centered,” “adherence,” “compliance,” and “instructions.” A
single reviewer (MES-K) examined titles and abstracts and
reviewed the full text of relevant articles. References were
reviewed from review articles and cited articles. Literature
from both the adult and pediatric ED populations was
reviewed.

Problems with Understanding of ED Discharge Instructions
Content. There are limited data examining the content of

verbal discharge instructions in the ED. A recent study by Vashi
and Rhodes4 examined recorded tapes of clinical encounters,
which were assessed by 2 independent coders and compared
with a predefined standard. They found that although 76% of
patients received an explanation of their symptoms, only 34%
of patients received instructions about symptoms that should
cause them to return to the ED.4 An earlier study of audiotaped
ED visits demonstrated that the average length of time of the
discharge process was 76 seconds, and information on diagnosis,
course of illness, self-care, medication use, follow-up, and
symptoms that should cause return to the ED were each
mentioned less than 65% of the time.5

Studies examining the content of written instructions have
also found multiple important omissions. One study examining
written ED discharge instructions for hypoglycemic patients
revealed that many were missing key components of home
management and patient safety.6 For example, only 21%
advised frequent blood glucose checks.6 Another study of
discharge instructions for patients prescribed acetaminophen-
containing narcotics found that none of the 108 patients in the
study was instructed to avoid the use of other acetaminophen-
containing medications.7

Delivery. Even the most complete instructions will result in
deficient comprehension unless they are presented in a way that
is understandable to the learner. However, written ED discharge
instructions are often at an inappropriately high reading level,
and marked differences in comprehension have been reported,
depending on level of educational attainment.8,9 For example,
Spandorfer et al10 found that although the mean reading level of
ED patients was sixth grade, the printed discharge instructions
were written at an 11th-grade level. One study in a pediatric ED
found that although almost half of the parents had a high school
or lower educational level, 5 of 7 discharge instructions required
college-level reading skills.11 In another study of pediatric
discharge instructions, parents reported that use of medical
terminology was the most frequent contributing factor to their
lack of understanding.12

Health literacy includes the cognitive and functional skills
needed by a person to make health-related decisions.13 Limited
health literacy is highly prevalent (estimated 26% of the
population),14 expensive (estimated increased costs of 3% to 5%
across the health care system),15,16 and associated with a variety
of adverse outcomes and indicators of poor health.17-21 Limited
health literacy has been associated with use of a nonstandardized
tool for pediatric medication dosing, a lack of knowledge of

weight-based dosing,22 lower medication knowledge,23 and n
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mproper medication use in adults.24 The high prevalence of
oor health literacy complicates the ED discharge process
ecause many parents will not be able to fully comprehend
xisting written resources.

In addition to parents with low health literacy, those with
imited English proficiency are also likely to be at increased risk
f failing to understand discharge instructions. Data from a
mall study in the primary care literature suggested that patients
ared for by a physician who did not speak their language were
ore likely to miss medications and appointments.25 A survey

n a California ED found significant differences in recall of
iagnosis name, medication name, and medication function at
ischarge between Spanish- and English-speaking patients, with
he English-speaking patients performing significantly better on
lmost all measures.26 They did not find a significant difference
etween Spanish-speaking patients who had a bilingual clerk
onduct their discharge compared with those who did not.26

owever, significantly fewer Spanish-speaking patients found
he written instructions helpful or thought that everything had
een explained adequately in their language.26 An ED-based
rial reported that the use of formal interpreters improved both
atient and provider satisfaction with communication.27

Comprehension. Patients leaving the ED are frequently
nable to recall important elements of the ED visit and
ischarge plan. One small study examining elderly patients’
omprehension of discharge instructions found that 21% did
ot understand their diagnosis and 56% did not understand
heir return instructions, although these were not significantly
ssociated with adverse events.28 Despite high levels of reported
atisfaction with communication, Isaacman et al29 found that
ess than half of the important discharge information, including

edication details and signs of improvement or worsening
linical status, was recalled at an exit interview. Studies in an
cademic pediatric ED30 and a general ED population26,31 have
ound similar results. Even in a study population in which 72%
f patients could read the discharge instructions aloud to the
nterviewer, only 49% could outline their treatment plan.32

aisman et al12 performed a study that required parents to
nderstand the type of treatment, frequency, and duration but
ot the name or dose of the medication for their child. Even
ith this relatively minimal standard for a correct answer,

pproximately 20% of parents were still unable to demonstrate
nderstanding of their instructions at discharge.12 Engel et al33

onducted structured interviews with 140 adult patients or
aregivers who were asked to report their subjective
nderstanding and objective knowledge across 4 domains: ED
iagnosis, ED care, post-ED care, and return instructions. Each
atient’s report was then compared with his or her written
ischarge instructions. Although 78% of patients demonstrated
eficient comprehension in at least 1 domain, patients perceived
hose deficits only 20% of the time. This is particularly
oncerning because it suggests that patients and families may

ot be able to recognize when they need help.
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Emergency Department Discharge Communication Samuels-Kalow, Stack & Porter
Patients’ ability to comply with discharge instructions is
correlated with comprehension,9 but comprehension is rarely
assessed at ED discharge. In a study examining audiotaped ED
visits, only 22% of patients were given an opportunity to
confirm their understanding of the instructions.4 An earlier
study using similar methodology found that only 16% of
patients were asked whether they had questions, and none had
their understanding confirmed by the discharging provider.5

Implementation. Studies have shown that between 12%34

and 22%35 of patients have failed to fill their prescription when
called after discharge from the ED. Dissatisfaction with
discharge instructions was associated with not filling the
prescription.34 In pediatrics, dosing directions and medication
devices are often confusing and highly variable.36 In one study
examining parental ability to dose acetaminophen for the child,
40% stated an appropriate dose for their child and 67%
accurately measured the amount they intended.37 Only 30%
were able to demonstrate both an accurately measured and
correct dose.37 Parents with limited health literacy have an
increased risk of making a dosing error.38

Interventations to Improve Understanding of Discharge
Instructions

Successful communication of discharge information is
critical because comprehension deficits can result in safety risks
for patients after discharge. Theoretic risks include
inappropriate home care, including incorrect medication use,
and failure to return for concerning symptoms or follow-up as
directed. Ideally, the provider conducting the discharge
communication would have a variety of approaches available to
tailor the conversation to different parental and environmental
circumstances. The discharging provider could be the
independent practitioner taking care of the patient (physician,
nurse practitioner, or physician assistant), a student or trainee
working under that individual, the registered nurse responsible
for the patient in the ED, a discharge facilitator, or a
combination of providers. The individuals conducting the
discharge are working within potential institutional constraints
on their role (reading or translating given instructions or
creating independent instructions) and with their own potential
limitations of language fluency, fatigue, and experience. The
discharging provider must make decisions about the content of
the discharge instructions (ie, how much to modify a template),
the method of delivery (oral, written, or pictorial or a
combination) and whether to verify comprehension after the
instructions are given. The following sections review
interventions to improve the content, delivery, comprehension,
and implementation of discharge instructions.

Content. A successful discharge instruction process should
contain all of the relevant information in a format that is
understandable to patients. To ensure communication of key
content, standardized organization of discharge instructions has
been attempted in the inpatient setting, using computerized
prompts39 or checklists.40 One cardiology study of hospitalized

patients demonstrated a significant mortality decrease in H
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atients given guideline-based instructions on discharge,41

lthough other studies of hospitalized patients have failed to
nd an association between discharge contents and
ehospitalization risk.42,43 Training of resident physicians to
rovide standardized verbal instructions has been associated
ith increased parental knowledge immediately after discharge

nd at follow-up in the pediatric setting.29 Specific education of
mergency nurses has also been associated with improved advice
iven at discharge.44

Delivery. Written materials provided at discharge have been
ssociated with improved recall of information in most45,46 but
ot all29 reports. Differences are potentially explicable by the
arious rates of literacy and use of the written information, as
ell as the contents of the written instructions. Diagnosis-

pecific instructions improve understanding,47 recall,48 and
ompliance49 with treatment recommendations but may not
ecrease the number of unnecessary repeated visits to the
ediatric ED.50 Simplified forms are associated with increased
atisfaction11 and improved comprehension of instructions.51

ictures used to represent ideas or concepts (pictograms) have
een used to increase recall of discharge instructions.52 In very
mall studies, pictograms improve recall in college students,53 as
ell as in those with low literacy54 or limited formal

ducation.55 A study of comprehension of prescription drug
abels found that “patient-centered” instructions, defined as
pecific instructions about what number of pills to take at what
ime, were more likely to be interpreted correctly by all patients,
nd particularly by those with low health literacy.56 In that
tudy, the graphic aid decreased the rate of correct
nterpretation compared with the “patient-centered”
nstructions alone.56

One study in the pediatric ED found that verbal
einforcement of discharge instructions in the parents’ language
f choice was associated with improved parental recall.57

owever, the relationship between verbal reinforcement and
ecall was significant only in the Spanish-speaking subgroup,
nd this study was limited by the fact that the discharge
acilitator spent an average of 14 minutes with each family,57

hich suggests the possibility of confounding by time and detail
f the conversation and makes it difficult to detect how much of
he effect was due to the verbal reinforcement.

In the inpatient setting, the use of a nurse focused on the
ischarge process who assisted patients with making follow-up
ppointments, medication reconciliation, and patient education
as associated with decreased hospital use (ED visits and

eadmissions) within 30 days.58 In the ED setting, use of a
urse discharge coordinator for elderly patients was associated
ith a trend toward the reduction of ED visits but did not reach

tatistical significance.59 Structured teaching at discharge from
he hospital has been associated with reduced readmissions in
ediatric asthma.60,61 Structured teaching at discharge from the
D has been shown to increase the proportion of parents given
ppropriate advice but did not increase appropriate follow-up.62
owever, parents receiving standardized verbal instructions had
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Samuels-Kalow, Stack & Porter Emergency Department Discharge Communication
significantly greater knowledge about their child’s illness than
did controls.29

The results of one study that did not find a relationship
between parental literacy and recall of discharge instructions63

suggest that a structured verbal discharge process may help to
reduce the disparity caused by limited health literacy. In this
study, although not every patient received written discharge
instructions, all providers were told to include the diagnosis,
treatment plan, and follow-up instructions in their verbal
discharge instructions.63 A study examining adults with asthma
discharged from the inpatient service found that limited health
literacy was associated with lower medication knowledge but
not with difficulty learning or retaining instructions, suggesting
that appropriate targeted interventions can successfully improve
comprehension in this group.23

Comprehension. No trials of ED-based processes to formally
check for comprehension have been reported in the literature, to
our knowledge. A small study of the informed consent process
found that having patients repeat the key points to the provider
until able to do so correctly was associated with increased recall
of the information.64 A “read-back, teach-back” communication
strategy in which the provider assesses patient recall and
comprehension and need for clarification after each concept has
been associated with improved outcomes in the primary care65

and surgical literature.66 In the informed consent literature, a
detailed intervention for providers, focusing on a sequence of
communication steps with checks for comprehension after each
step, was associated with improved communication skills,
increased use of open-ended questions, and more clarification of
parental questions.67 However, one study from China and
Thailand reported that some patients felt pressured or anxious
when “quizzed” during the informed consent process to ensure
comprehension.68

Implementation: A Cochrane review reported that
counseling, written information, and telephone calls improved
adherence to short-term medication regimens.69 Another review
of interventions demonstrated that simplification and reminders
were successful in improving adherence to medical treatment.70

In the ED, parental assistance with medication delivery71 and
pictograms72 have also been associated with decreased
medication dosing errors and improved medication adherence.
Demonstration of medication dosing and marking of the correct
dose on the dosing instrument have been associated with
decreased dosing errors in both English- and Spanish-speaking
patients.73

Appropriate primary care follow-up is a key element of post-
ED care and is frequently recommended as part of the discharge
communication. Both the pediatric74 and adult34 literature
contains reports of very low rates of follow-up. A variety of
interventions to improve follow-up have been attempted, with
limited results. Educational interventions and mailed
reminders75 and telephone reminders76 failed to improve
primary care provider follow-up or decrease ED visits. Providing

a scheduled appointment in the ED was associated with d
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ncreased frequency of follow-up in one study,77 although
nother reported a low rate of follow-up, even in the group
iven scheduled appointments.78 In the inpatient setting, the
se of a nurse focused on the discharge process who assisted
atients with making follow-up appointments, medication
econciliation, and patient education was associated with
ncreased primary care provider follow-up.58

Extensive interventions, including transportation vouchers
nd reminders79 or work excuses, child care, transportation
ssistance, and mailed and telephone reminders80 appear to have
nly moderate success in increasing primary care follow-up from
he ED. Financial incentives have shown mixed results as
ell.81,82 One study reporting high attendance in the follow-up

linic and impressive clinical outcomes held the clinic in the ED
tself,83 raising questions about the ED’s role and whether the
atients could have long-term benefits without revisiting their
rimary care provider or medical home.

A small Canadian study interviewing patients who did not
omplete their follow-up found that only 42% reported
nderstanding the reason for their referral.84 In addition to
ommunication failure, patient choice and physical/social
arriers were also reported as primary reasons for failing to
omplete a referral.84 These results suggest that the decision
bout how and when to follow up is likely multifactorial and
ay be related more to clinical status, insurance considerations,

nd convenience/access than discharge communication itself.
Chronic illness: the asthma example: In addition to the

anagement of acute issues, the discharge process often
ecomes a chance to encourage improved management of
hronic conditions, such as diabetes, or ongoing health
ehaviors such as seat-belt use or alcohol intake. The following
ection focuses on asthma as an example of some of the
hallenges facing ED-discharge-based attempts to change a
atient’s management of a chronic illness.
Although longer-term education programs have been

ssociated with improved outcomes, particularly in asthma,85,86

t has been very difficult to show a clinical benefit to ED-
rovided asthma education. A randomized controlled trial of
elephone asthma education after ED discharge demonstrated
ncreased possession and use of a written asthma plan in the
ntervention group but no improvement in clinical symptoms87;
nother similar intervention demonstrated no improvement in
sthma or wheeze during 12 months.88 An ED-based study with
comprehensive intervention (dedicated asthma educators
eeting with families for more than 30 minutes and an asthma

otline available for parental questions) showed improvement in
nly 1 subgroup of those who received the intervention.89 One
sthma initiative that accepted children from the ED, hospital
dmission, or primary care provider referral and involved an
ntensive intervention (case management, primary care provider
oordination, home visits, pest management, and smoking
essation and education) was able to show a significant
eduction in ED visits and hospitalizations.90 Overall, these data

emonstrate that it may be difficult to change the course of
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Emergency Department Discharge Communication Samuels-Kalow, Stack & Porter
chronic asthma with ED-based interventions but should not be
taken to suggest that appropriate instructions and structured
teaching in the ED are unable to improve home management
after an acute episode. Additional research remains to be
conducted evaluating ED-based education for other chronic
conditions.

RECOMMENDATIONS FOR PRACTICE AND
DIRECTIONS FOR FUTURE RESEARCH

At discharge from the pediatric inpatient service, parents
reported that they wanted understandable verbal and written
information, opportunities to ask questions, self-management
plans, and clear instructions on follow-up,91 and patients likely
require similar information on discharge from the ED (Table).
The safe and effective ED discharge must address all of these
issues in an efficient manner that can be tailored to the
particular learning needs of individual patients. Patients need
structured content presented verbally and with written and
visual cues to enhance recall. Written instructions need to be
provided in the patient’s language and at an appropriate reading
level. Rapid screening tools for patient health literacy can assist
in assessing the needs of an individual parent or the population
of a particular ED.92,93 Supplemental written information,
visual/multimedia adjuncts, longer discussions with providers,
and read-back–teach-back methods have all been associated with
improved comprehension of informed consent94 and may
improve understanding in the ED setting as well.
Demonstration of medication use and dosing is vital, especially
in pediatrics, in which instructions for over-the-counter
medications are often unclear.

Further research is needed to define the ideal content,
channel, and timing of the discharge process in the ED setting.
The appropriate elements of the discharge process and the ideal
written or pictorial aid for patients remain to be defined.
Additionally, the feasibility of implementing “read-back–teach-
back” interventions48,49 in the ED remains to be investigated.
Regarding the channel for discharge communication, advanced
technologies, including computer kiosks for parental report95

and mobile discharge videos,96 have shown promising

Table. Interventions to improve the ED discharge process.

Domain Potential Intervention

Content Standardization
Delivery Verbal instructions

Translated into patient’s language
Instructions written at appropriate level
Visual cues, video or electronic adjuncts

Comprehension Check for comprehension
Consider read-back–teach-back methods

Implementation Dosing demonstration
Patient reminders
Assistance with follow-up appointments
Connection to care programs for chronic

illness
preliminary results. Although communication at discharge is

156 Annals of Emergency Medicine
rucial to patient understanding and safety, the educational
rocess should occur throughout the entire ED visit. Further
esearch is required to evaluate how best to structure that
ngoing dialogue such that patients can process new
nformation, ask questions, and have their understanding
onfirmed before discharge. Finally, the relationship between
ischarge process and outcomes, including preventable
orbidity and mortality and cost to the health care system, also

emains to be characterized.

upervising editor: Steven M. Green, MD

unding and support: By Annals policy, all authors are required
o disclose any and all commercial, financial, and other
elationships in any way related to the subject of this article
s per ICMJE conflict of interest guidelines (see
ww.icmje.org). This work was supported by Program for
atient Safety and Quality at Children’s Hospital Boston, the
mergency Medicine Foundation and the Institute for

nternational Emergency Medicine and Health, Brigham and
omen’s Hospital Department of Emergency Medicine.

arn CME Credit: Continuing Medical Education is available at
ww.ACEP-EMedHome.com.

ublication dates: Received for publication August 1, 2011.
evision received October 24, 2011. Accepted for publication
ctober 27, 2011. Available online January 4, 2012.

ddress for correspondence: Margaret E. Samuels-Kalow, MD,
Phil; E-mail mesk@alumni.uchicago.edu.

EFERENCES
1. Makaryus AN, Friedman EA. Patients’ understanding of their

treatment plans and diagnosis at discharge. Mayo Clin Proc.
2005;80:991-994.

2. Kripalani S, Jackson AT, Schnipper JL, et al. Promoting effective
transitions of care at hospital discharge: a review of key issues
for hospitalists. J Hosp Med. 2007;2:314-323.

3. Cooley WC, McAllister JW, Sherrieb K, et al. Improved outcomes
associated with medical home implementation in pediatric primary
care. Pediatrics. 2009;124:358-364.

4. Vashi A, Rhodes KV. “Sign right here and you’re good to go”: a
content analysis of audiotaped emergency department discharge
instructions. Ann Emerg Med. 2011;57:315-322.

5. Rhodes KV, Vieth T, He T, et al. Resuscitating the physician-
patient relationship: emergency department communication in an
academic medical center. Ann Emerg Med. 2004;44:262-267.

6. Ginde AA, Pallin DJ, Camargo CA Jr. Hospitalization and discharge
education of emergency department patients with hypoglycemia.
Diabetes Educ. 2008;34:683-691.

7. Osborne ZP, Bryant SM. Patients discharged with a
prescription for acetaminophen-containing narcotic analgesics
do not receive appropriate written instructions. Am J Emerg
Med. 2003;21:48-50.

8. Jolly BT, Scott JL, Feied CF, et al. Functional illiteracy among
emergency department patients: a preliminary study. Ann Emerg
Med. 1993;22:573-578.

9. Clarke C, Friedman SM, Shi K, et al. Emergency department
discharge instructions comprehension and compliance study.

CJEM. 2005;7:5-11.

Volume , .  : August 

http://www.icmje.org
http://www.ACEP-EMedHome.com
mailto:mesk@alumni.uchicago.edu


3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

Samuels-Kalow, Stack & Porter Emergency Department Discharge Communication
10. Spandorfer JM, Karras DJ, Hughes LA, et al. Comprehension of
discharge instructions by patients in an urban emergency
department. Ann Emerg Med. 1995;25:71-74.

11. Chacon D, Kissoon N, Rich S. Education attainment level of
caregivers versus readability level of written instructions in a
pediatric emergency department. Pediatr Emerg Care. 1994;10:
144-149.

12. Waisman Y, Siegal N, Chemo M, et al. Do parents understand
emergency department discharge instructions? a survey analysis.
Isr Med Assoc J. 2003;5:567-570.

13. Paasche-Orlow MK, Schillinger D, Greene SM, et al. How health
care systems can begin to address the challenge of limited
literacy. J Gen Intern Med. 2006;21:884-887.

14. Paasche-Orlow MK, Parker RM, Gazmararian JA, et al. The
prevalence of limited health literacy. J Gen Intern Med. 2005;20:
175-184.

15. Howard DH, Gazmararian J, Parker RM. The impact of low health
literacy on the medical costs of Medicare managed care
enrollees. Am J Med. 2005;118:371-377.

16. Eichler K, Wieser S, Brugger U. The costs of limited health
literacy: a systematic review. Int J Public Health. 2009.

17. DeWalt DA, Dilling MH, Rosenthal MS, et al. Low parental literacy
is associated with worse asthma care measures in children.
Ambul Pediatr. 2007;7:25-31.

18. Baker DW, Parker RM, Williams MV, et al. Health literacy and the
risk of hospital admission. J Gen Intern Med. 1998;13:791-798.

19. Baker DW, Parker RM, Williams MV, et al. The relationship of
patient reading ability to self-reported health and use of health
services. Am J Public Health. 1997;87:1027-1030.

20. Baker DW, Gazmararian JA, Williams MV, et al. Functional health literacy
and the risk of hospital admission among Medicare managed care
enrollees. Am J Public Health. 2002;92:1278-1283.

21. Mancuso CA, Rincon M. Impact of health literacy on longitudinal
asthma outcomes. J Gen Intern Med. 2006;21:813-817.

22. Yin HS, Dreyer BP, Foltin G, et al. Association of low caregiver
health literacy with reported use of nonstandardized dosing
instruments and lack of knowledge of weight-based dosing. Ambul
Pediatr. 2007;7:292-298.

23. Paasche-Orlow MK, Riekert KA, Bilderback A, et al. Tailored
education may reduce health literacy disparities in asthma self-
management. Am J Respir Crit Care Med. 2005;172:980-986.

24. Williams MV, Baker DW, Honig EG, et al. Inadequate literacy is a
barrier to asthma knowledge and self-care. Chest. 1998;114:
1008-1015.

25. Manson A. Language concordance as a determinant of patient
compliance and emergency room use in patients with asthma.
Med Care. 1988;26:1119-1128.

26. Crane JA. Patient comprehension of doctor-patient communication
on discharge from the emergency department. J Emerg Med.
1997;15:1-7.

27. Bagchi AD, Dale S, Verbitsky-Savitz N, et al. Examining
effectiveness of medical interpreters in emergency departments
for Spanish-speaking patients with limited English proficiency:
results of a randomized controlled trial. Ann Emerg Med. 2010.

28. Hastings SN, Barrett A, Weinberger M, et al. Older patients’
understanding of emergency department discharge information
and its relationship with adverse outcomes. J Patient Saf. 2011;
7:19-25.

29. Isaacman DJ, Purvis K, Gyuro J, et al. Standardized instructions:
do they improve communication of discharge information from the
emergency department? Pediatrics. 1992;89(6 pt 2):1204-1208.

30. Grover G, Berkowitz CD, Lewis RJ. Parental recall after a visit to the
emergency department. Clin Pediatr (Phila). 1994;33:194-201.

31. Zavala S, Shaffer C. Do patients understand discharge

instructions? J Emerg Nurs. 2011;37:138-140.

Volume , .  : August 
2. Logan PD, Schwab RA, Salomone JA 3rd, et al. Patient
understanding of emergency department discharge instructions.
South Med J. 1996;89:770-774.

3. Engel KG, Heisler M, Smith DM, et al. Patient comprehension of
emergency department care and instructions: are patients aware
of when they do not understand? Ann Emerg Med. 2009;53:454-
461, e415.

4. Thomas EJ, Burstin HR, O’Neil AC, et al. Patient noncompliance
with medical advice after the emergency department visit. Ann
Emerg Med. 1996;27:49-55.

5. Saunders CE. Patient compliance in filling prescriptions after
discharge from the emergency department. Am J Emerg Med.
1987;5:283-286.

6. Yin HS, Wolf MS, Dreyer BP, et al. Evaluation of consistency in
dosing directions and measuring devices for pediatric
nonprescription liquid medications. JAMA. 2010;304:2595-2602.

7. Simon HK, Weinkle DA. Over-the-counter medications. Do parents
give what they intend to give? Arch Pediatr Adolesc Med. 1997;
151:654-656.

8. Yin HS, Mendelsohn AL, Wolf MS, et al. Parents’ medication
administration errors: role of dosing instruments and health
literacy. Arch Pediatr Adolesc Med. 2010;164:181-186.

9. Graumlich JF, Novotny NL, Nace GS, et al. Patient and physician
perceptions after software-assisted hospital discharge: cluster
randomized trial. J Hosp Med. 2009;4:356-363.

0. Sims DC, Jacob J, Mills MM, et al. Evaluation and development of
potentially better practices to improve the discharge process in the
neonatal intensive care unit. Pediatrics. 2006;118(suppl 2):S115-
123.

1. Rogers AM, Ramanath VS, Grzybowski M, et al. The association
between guideline-based treatment instructions at the point of
discharge and lower 1-year mortality in Medicare patients after
acute myocardial infarction: the American College of Cardiology’s
Guidelines Applied in Practice (GAP) initiative in Michigan. Am
Heart J. 2007;154:461-469.

2. Hansen LO, Strater A, Smith L, et al. Hospital discharge
documentation and risk of rehospitalisation. BMJ Qual Saf. 2011;
20:773-778.

3. Showalter JW, Rafferty CM, Swallow NA, et al. Effect of
standardized electronic discharge instructions on post-discharge
hospital utilization. J Gen Intern Med. 2011;26:718-723.

4. Considine J, Brennan D. Effect of an evidence-based education
programme on ED discharge advice for febrile children. J Clin
Nurs. 2007;16:1687-1694.

5. Watson PW, McKinstry B. A systematic review of interventions to
improve recall of medical advice in healthcare consultations. J R
Soc Med. 2009;102:235-243.

6. Johnson A, Sandford J, Tyndall J. Written and verbal information
versus verbal information only for patients being discharged from
acute hospital settings to home. Cochrane Database Syst Rev.
2003;(4):CD003716.

7. Waisman Y, Siegal N, Siegal G, et al. Role of diagnosis-specific
information sheets in parents’ understanding of emergency
department discharge instructions. Eur J Emerg Med. 2005;12:
159-162.

8. Zonfrillo MR, Mello MJ, Palmisciano LM. Usefulness of
computerized pediatric motor vehicle safety discharge
instructions. Acad Emerg Med. 2003;10:1131-1133.

9. Cheng NG, Browne GJ, Lam LT, et al. Spacer compliance after
discharge following a mild to moderate asthma attack. Arch Dis
Child. 2002;87:302-305.

0. Lawrence LM, Jenkins CA, Zhou C, et al. The effect of diagnosis-
specific computerized discharge instructions on 72-hour return
visits to the pediatric emergency department. Pediatr Emerg Care.

2009;25:733-738.

Annals of Emergency Medicine 157



7

7

7

7

7

7

7

7

7

7

8

8

8

8

8

8

8

8

8

Emergency Department Discharge Communication Samuels-Kalow, Stack & Porter
51. Jolly BT, Scott JL, Sanford SM. Simplification of emergency
department discharge instructions improves patient
comprehension. Ann Emerg Med. 1995;26:443-446.

52. Zeng-Treitler Q, Kim H, Hunter M. Improving patient
comprehension and recall of discharge instructions by
supplementing free texts with pictographs. AMIA Annu Symp Proc.
2008;849-853.

53. Houts PS, Bachrach R, Witmer JT, et al. Using pictographs to
enhance recall of spoken medical instructions. Patient Educ
Couns. 1998;35:83-88.

54. Houts PS, Witmer JT, Egeth HE, et al. Using pictographs to
enhance recall of spoken medical instructions II. Patient Educ
Couns. 2001;43:231-242.

55. Delp C, Jones J. Communicating information to patients: the use
of cartoon illustrations to improve comprehension of instructions.
Acad Emerg Med. 1996;3:264-270.

56. Wolf MS, Davis TC, Curtis LM, et al. Effect of standardized,
patient-centered label instructions to improve comprehension of
prescription drug use. Med Care. 2011;49:96-100.

57. Patel B, Kennebeck SS, Caviness AC, et al. Use of a discharge
facilitator improves recall of emergency department discharge
instructions for acute gastroenteritis. Pediatr Emerg Care. 2009;
25:558-564.

58. Jack BW, Chetty VK, Anthony D, et al. A reengineered hospital
discharge program to decrease rehospitalization: a randomized
trial. Ann Intern Med. 2009;150:178-187.

59. Guttman A, Afilalo M, Guttman R, et al. An emergency
department-based nurse discharge coordinator for elder patients:
does it make a difference? Acad Emerg Med. 2004;11:1318-
1327.

60. Madge P, McColl J, Paton J. Impact of a nurse-led home
management training programme in children admitted to hospital
with acute asthma: a randomised controlled study. Thorax. 1997;
52:223-228.

61. Wesseldine LJ, McCarthy P, Silverman M. Structured discharge
procedure for children admitted to hospital with acute asthma: a
randomised controlled trial of nursing practice. Arch Dis Child.
1999;80:110-114.

62. Petersen DL, Murphy DE, Jaffe DM, et al. A tool to organize
instructions at discharge after treatment of asthmatic children
in an emergency department. J Asthma. 1999;36:597-603.

63. Moon RY, Cheng TL, Patel KM, et al. Parental literacy level and
understanding of medical information. Pediatrics. 1998;102:
e25.

64. White CS, Mason AC, Feehan M, et al. Informed consent for
percutaneous lung biopsy: comparison of two consent protocols
based on patient recall after the procedure. AJR Am J
Roentgenol. 1995;165:1139-1142.

65. Schillinger D, Piette J, Grumbach K, et al. Closing the loop:
physician communication with diabetic patients who have low
health literacy. Arch Intern Med. 2003;163:83-90.

66. Fink AS, Prochazka AV, Henderson WG, et al. Enhancement of
surgical informed consent by addition of repeat back: a
multicenter, randomized controlled clinical trial. Ann Surg. 2010;
252:27-36.

67. Yap TY, Yamokoski A, Noll R, et al. A physician-directed
intervention: teaching and measuring better informed consent.
Acad Med. 2009;84:1036-1042.

68. Sugarman J, Corneli A, Donnell D, et al. Are there adverse
consequences of quizzing during informed consent for HIV
research? J Med Ethics. 2011.

69. Haynes RB, Ackloo E, Sahota N, et al. Interventions for enhancing
medication adherence. Cochrane Database Syst Rev. 2008;(2):

CD000011.

158 Annals of Emergency Medicine
0. van Dulmen S, Sluijs E, van Dijk L, et al. Patient adherence to
medical treatment: a review of reviews. BMC Health Serv Res.
2007;7:55.

1. Hussain-Rizvi A, Kunkov S, Crain EF. Does parental involvement in
pediatric emergency department asthma treatment affect home
management? J Asthma. 2009;46:792-795.

2. Yin HS, Dreyer BP, van Schaick L, et al. Randomized controlled
trial of a pictogram-based intervention to reduce liquid
medication dosing errors and improve adherence among
caregivers of young children. Arch Pediatr Adolesc Med. 2008;
162:814-822.

3. McMahon SR, Rimsza ME, Bay RC. Parents can dose liquid
medication accurately. Pediatrics. 1997;100(3 pt 1):330-333.

4. Gregor MA, Wheeler JR, Stanley RM, et al. Caregiver adherence
to follow-up after an emergency department visit for common
pediatric illnesses: impact on future ED use. Med Care. 2009;47:
326-333.

5. Zorc JJ, Chew A, Allen JL, et al. Beliefs and barriers to follow-up
after an emergency department asthma visit: a randomized trial.
Pediatrics. 2009;124:1135-1142.

6. Racine AD, Alderman EM, Avner JR. Effect of telephone calls from
primary care practices on follow-up visits after pediatric emergency
department visits: evidence from the Pediatric Emergency
Department Links to Primary Care (PEDLPC) randomized controlled
trial. Arch Pediatr Adolesc Med. 2009;163:505-511.

7. Vinson DR, Patel PB. Facilitating follow-up after emergency care
using an appointment assignment system. J Healthc Qual. 2009;
31:18-24.

8. Chan TC, Killeen JP, Castillo EM, et al. Impact of an Internet-
based emergency department appointment system to access
primary care at safety net community clinics. Ann Emerg Med.
2009;54:279-284.

9. Baren JM, Shofer FS, Ivey B, et al. A randomized, controlled trial
of a simple emergency department intervention to improve the
rate of primary care follow-up for patients with acute asthma
exacerbations. Ann Emerg Med. 2001;38:115-122.

0. Komoroski EM, Graham CJ, Kirby RS. A comparison of
interventions to improve clinic follow-up compliance after a
pediatric emergency department visit. Pediatr Emerg Care. 1996;
12:87-90.

1. Smith SR, Jaffe DM, Highstein G, et al. Asthma coaching in the
pediatric emergency department. Acad Emerg Med. 2006;13:835-
839.

2. Smith SR, Jaffe DM, Fisher EB Jr, et al. Improving follow-up for
children with asthma after an acute emergency department visit.
J Pediatr. 2004;145:772-777.

3. Teach SJ, Crain EF, Quint DM, et al. Improved asthma outcomes
in a high-morbidity pediatric population: results of an emergency
department–based randomized clinical trial. Arch Pediatr Adolesc
Med. 2006;160:535-541.

4. Friedman SM, Vergel de Dios J, Hanneman K. Noncompletion of
referrals to outpatient specialty clinics among patients discharged
from the emergency department: a prospective cohort study.
CJEM. 2010;12:325-330.

5. Watson WT, Gillespie C, Thomas N, et al. Small-group, interactive
education and the effect on asthma control by children and their
families. CMAJ. 2009;181:257-263.

6. Coffman JM, Cabana MD, Halpin HA, et al. Effects of asthma
education on children’s use of acute care services: a meta-
analysis. Pediatrics. 2008;121:575-586.

7. Khan MS, O’Meara M, Stevermuer TL, et al. Randomized controlled
trial of asthma education after discharge from an emergency
department. J Paediatr Child Health. 2004;40:674-677.

8. Stevens CA, Wesseldine LJ, Couriel JM, et al. Parental

education and guided self-management of asthma and

Volume , .  : August 



9

9

9

9

Samuels-Kalow, Stack & Porter Emergency Department Discharge Communication
wheezing in the pre-school child: a randomised controlled trial.
Thorax. 2002;57:39-44.

89. Sockrider MM, Abramson S, Brooks E, et al. Delivering tailored
asthma family education in a pediatric emergency department
setting: a pilot study. Pediatrics. 2006;117(4 pt 2):S135-144.

90. Woods E, Bhaumik U, Ziniel S, et al. Community Asthma Initiative
(CAI): a cost-effective intervention. Paper presented at: Pediatric
Academic Societies; 2011; Denver, CO.

91. Smith L, Daughtrey H. Weaving the seamless web of care: an
analysis of parents’ perceptions of their needs following discharge of
their child from hospital. J Adv Nurs. 2000;31:812-820.

92. Wallace LS, Rogers ES, Roskos SE, et al. Brief report: screening
items to identify patients with limited health literacy skills. J Gen

Intern Med. 2006;21:874-877.

Volume , .  : August 
3. Chew LD, Griffin JM, Partin MR, et al. Validation of screening
questions for limited health literacy in a large VA outpatient
population. J Gen Intern Med. 2008;23:561-566.

4. Schenker Y, Fernandez A, Sudore R, et al. Interventions to
improve patient comprehension in informed consent for medical
and surgical procedures: a systematic review. Med Decis Making.
2011;31:151-173.

5. Porter SC, Forbes P, Feldman HA, et al. Impact of patient-
centered decision support on quality of asthma care in the
emergency department. Pediatrics. 2006;117:e33-42.

6. Choi S, Ahn J, Lee D, et al. The Effectiveness of Mobile
Discharge Instruction Videos (MDIVs) in communicating discharge
instructions to patients with lacerations or sprains. South Med J.

2009;102:239-247.

Annals of Emergency Medicine 159


	Effective Discharge Communication in the Emergency Department
	Introduction
	Background

	Materials and Methods
	Problems with Understanding of ED Discharge Instructions
	Content
	Delivery
	Comprehension
	Implementation

	Interventations to Improve Understanding of Discharge Instructions
	Content
	Delivery
	Comprehension
	Implementation
	Chronic illness: the asthma example


	Recommendations for practice and directions for future research
	References


