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ABSTRACT

OBJECTIVES: Hospital discharge marks an important transition in care from the inpatient team
to the family and primary care provider. Parents must know the hospital course and discharge
plan to care for their child at home and provide background for future providers. Our study aimed
to determine parental knowledge of key aspects of their child’s hospital course and discharge plan
and to identify markers of increased risk for incomplete or incorrect knowledge among
participants.

METHODS: We conducted a descriptive prospective cohort study of parents within 24 hours of
hospital discharge. The primary outcome was concordance of parent responses to verbal interview
questions about their child’s hospital treatment, laboratory testing, imaging, procedures and
discharge plan with the medical record.

RESULTS: Of 174 participants, 15% felt less than “completely prepared” to explain the hospital
course to their primary care provider or to provide care after discharge. There was .83%
overall concordance with interview responses and the medical record, with concordance higher
for hospital course events than discharge plan. There were few signiﬁcant differences in
understanding between trainee-based teams and the attending physician–run unit. No patient or
family characteristics were consistently associated with poor understanding of hospital course or
discharge plan.

CONCLUSIONS: Although parents were generally knowledgeable about hospital course and
discharge plan, areas for improved communication were identiﬁed. Individualized counseling about
hospital course and discharge plan should be initiated for all parents early during hospitalization.
Methods that assess and bolster caregiver comprehension and minimize dependence on written
instructions may help with transition to outpatient care.
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Hospital discharge marks an important
transition in responsibility from the
inpatient team to the patient, family, and
primary care physician.1–3 Parents and
guardians of hospitalized children must
understand the discharge plan to effectively
care for their child at home. The family who
knows the major events occurring during
hospitalization will also be better able to
provide background for future providers.
Some studies have documented concerns
about the transfer of information between
hospital providers and primary care
providers (PCPs).2,4–8 Therefore, effective
counseling of parents is paramount
because parents may assist as temporary
information intermediaries between
providers.9
There is an increasing trend toward
practicing patient- and family-centered care
across pediatric hospitals,10,11 and several
studies indicate that families and the
medical team subjectively ﬁnd rounding
methods such as family-centered rounds
(FCR) to improve communication with each
another.12–18 However, there is a paucity of
studies examining actual parental
understanding of the content of FCR,19,20
speciﬁcally their child’s hospital course and
plan at the time of discharge. A better
understanding of existing knowledge gaps
could help inform efforts to improve
caretaker education and discharge
counseling. In addition, it may be helpful to
identify speciﬁc groups at risk for
incomplete or incorrect knowledge of their
child’s hospital course and discharge plan
to better equip them with discharge
counseling resources.
Although they may receive written discharge
information, effective verbal communication
with families is critical, given the variable
health literacy of caregivers.21–24 The
objective of our study was to evaluate
parental knowledge of key aspects of
medical care received in the hospital
(diagnosis, treatment, testing, and
procedures) as well as key elements of the
discharge plan based on verbal
communication with their inpatient
providers in a setting where FCR occurs. We
also examined associations of increased
risk for incomplete or incorrect

understanding among participants within
the 24 hours before their anticipated
discharge and before receipt of written
discharge summary and instructions.

METHODS
Study Design
This descriptive prospective cohort study
was constructed to assess the concordance
between parental responses to verbal
interview questions about speciﬁc aspects
of their child’s hospital course and
discharge plan with documentation in the
medical record.

Setting
The study took place at a free-standing
academic pediatric hospital, with
∼14 500 admissions per year, and an
average daily census of 240. The hospitalist
physicians supervise care on 2 types of
teams, one that comprises medical
students, junior residents, and senior
residents on a teaching service (Academic
Teams), and another that is staffed
primarily by attending physicians (Pediatric
Hospitalist Attending Staffed Team or PHAST
team). The average length of stay for
patients on the hospitalist service for the
study period was 3.8 days (4.35 days for the
Academic Team service compared with
2.82 on the PHAST service, which includes
primarily previously healthy children with
single organ system disease). Both teams
routinely conduct FCR with the participation
of the physician team, parents, patient, and
bedside or charge nurse. Parents not
present for FCR are updated later in the day
by a member of the medical team or by
telephone if unavailable.
Pilot Data
A questionnaire pertaining to elements of
the hospitalization and discharge plan25
as well as demographic information
(including features such as age, ethnicity,
level of education, previous hospitalization
for self or child, work experience in the
health care setting) was developed and
then piloted with a group of parents and
outpatient pediatric providers. On the
basis of a study by Wallace et al, selfreport of conﬁdence in ﬁlling out medical
paperwork was used as a marker for
health literacy.26

Patient Selection
Pediatric hospitalist attending physicians
were approached from April 2012 through
March 2013 to identify patients who were
within 24 hours of discharge and who had
already been notiﬁed that their child
would be going home. Upon the conclusion
of their last expected encounter with the
patient on the day of discharge, attending
physicians asked the child’s parent/
guardian if they would be willing to talk to a
member of a research team studying
communication with families in the hospital.
All patient providers (except WH and PB)
were blinded to the exact nature of the
study. On the day of discharge, a member
of the study team would then approach
parents to explain the study and ask
permission to conduct the interview.
Parents were given an opportunity to ask
questions about the study, and verbal
consent was obtained. Parents of patients
hospitalized .7 days were excluded so as
not to include patients with an unusually
long length of stay suggesting a complicated
hospital course. Participants were
intentionally not approached until after the
last expected encounter with the attending
physician so that they would not feel the
care of their child would be affected by their
participation in the study and to minimize
the likelihood of a signiﬁcant change in the
plan of care after that encounter. Study
team members performing the interviews
(SB, ER, and AC) were not familiar with the
reason for the patients’ hospitalization, not
involved in any aspect of their care, and
not aware if the responses were concordant
with the medical record. After the interview,
parents were given the opportunity to ask
questions of the supervising physician
before discharge if clariﬁcation on
discharge instructions or the hospital
course was needed. Telephonic
interpretation was used for participants
who were neither English nor Spanish
speaking.
Power Calculation
Sufﬁcient sample size was determined
through primary analysis of differences
between Academic Team and PHAST
patients. On the basis of an expected ratio of
2:1 and a minimum signiﬁcant odds ratio of
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2, with power of 0.8, the total sample size
needed was determined to be 140.

Variables/Outcomes
Responses to speciﬁc questions about the
hospital course, including therapies,
laboratory testing, imaging studies, and
procedures, were collected from parents by
verbal interview. In addition, responses to
questions related to the discharge plan of
care, such as need for additional testing,
discharge medications, and follow-up with
other providers, were collected.
Participants were also asked to complete
personal information related to their
demographics, level of education completed,
comfort with completing medical forms,
primary language spoken at home, and
overall conﬁdence with the knowledge of the
discharge plan and ability to communicate
the hospital course to their child’s PCP.
Data Acquisition
Questionnaire responses were recorded in
REDCap, a secure, Health Insurance
Portability and Accountability
Act–compliant, Web-based application for
building and managing online surveys and
databases.27 Information collected during
the parent interviews was then reviewed for
concordance with the medical record by
2 investigators (PB, WH) who were not
involved with the patient interviews. In
cases where concordance was equivocal,
responses were marked as discordant.
Parental responses of “I don’t know” were
also marked as discordant. Before ofﬁcial
data collection, independent review of
20 pilot charts, which were not included in
the study data set, was performed between
the 2 raters with excellent overall reliability
(k 5 0.823).

using x 2 or, where there were ,10
participants in any cell, Fisher’s exact test.
Missing data were excluded only in analyses
in which 1 of the factors was missing.

RESULTS

Eighty-ﬁve percent of respondents were
mothers of the hospitalized patient. Of all
respondents, 88% (153) had personally been
admitted to a hospital, and 55% (94)
reported having had a child previously
admitted to the hospital. Eighteen percent
(31) of respondents reported working
in a medical setting. There were
107 participants whose child was admitted
to the Academic Team, and 67 participants
who were admitted to the PHAST unit.

During the study period, 174 parents agreed
to participate once referred by the
attending hospitalist physician. Participant
characteristics are delineated in Table 1.

Eighty-four percent of respondents reported
feeling completely prepared to discuss the
hospitalization with their child’s PCP, and
82% reported feeling completely prepared

Institutional Review Board
The study was approved by the Institutional
Review Board of Children’s National Health
System. A waiver of written consent was
approved given the low risk to participants.

TABLE 1 Participant Characteristics
Participant n
(Total n 5 174)

Participant %

Parent age (n 5 172)
,18

3

1.74

18–25

44

25.58

26–30

39

22.67

31–35

36

20.93

36–40

25

14.53

41–45

14

8.14

.45

11

6.40

White, non-Hispanic

40

23.26

Hispanic

35

20.35

Black

87

50.58

Other

10

5.81

Mother

148

85.06

Father

26

14.94

4

2.30

Did not complete elementary school

2

1.15

Elementary school

5

2.87

Middle/junior high

19

10.92
46.55

Race (n 5 172)

Parent present (n 5 174)

Other guardian
Education level (n 5 174)

Data Analysis

High school

81

Demographic information was summarized
using proportions. The rate of concordance
was calculated for each question based on
the proportion of concordant participants of
those who answered a particular question.
In addition, for yes/no questions,
concordance was calculated separately by
correct answer to determine in which
direction the errors took place. Hypothesis
testing for association between potential
factors and concordance was performed

Associate degree

12

6.90

Bachelor’s degree

30

17.24

Master’s or doctorate

25

14.37

Previously admitted (self) (n 5 173)

153

88.44

Previously admitted (child) (n 5 172)

94

54.65

Medical occupation (n 5 171)

31

18.13

Total number (n 5 174)

22

12.64

Interpreter used on rounds (n 5 22)

17

77.27

Familiarity with medical setting

Limited English proﬁciency
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for discharge (Table 2). Overall, parents and
guardians responded in concordance with
the medical record between 83% to 99% for
all questions. Breakdown of concordance
by question is reported in Table 3. Parents
had higher concordance with the medical
record when queried about hospital course
events compared with discharge follow-up
plan. Speciﬁcally, participants whose
children either had home medications that
were stopped or needed additional testing
after discharge had a concordance rate
with the medical record of 61%. Parents
also had higher concordance when
answering questions about speciﬁcally
mentioned treatment, testing, and
procedures than when asked generally
about “any other” therapies, tests, or
procedures that had actually occurred.
When treatments, testing, and procedures
did not occur, participants had lower
rates of concordance when asked if IV
ﬂuids had been administered or if blood
tests had been performed. Of note, 6 of
19 participants whose children had been
intubated were discordant with the medical
record when asked about that procedure.
Of the participants, 21.3% had no discordant
responses, 47.7% had discordant responses
for 1 or 2 questions, 24.1% were
discordant on 3 or 4 questions, and 6.9%
were discordant on 5 to 7 questions. There
were no statistically signiﬁcant differences
in concordance with the medical record
TABLE 2 Parent/Guardian Reported
Preparedness for Discussing
Child’s Hospital Course With
Pediatrician and Reported
Preparedness for Discharge
Participant Participant
n
%
Prepared to discuss
with pediatrician
Not at all prepared

0

0.0

A little prepared

5

2.9

Mostly prepared
Completely prepared

23

13.2

146

83.9

0

0.0

Prepared for discharge
Not at all prepared
A little prepared

6

3.4

Mostly prepared

25

14.4

143

82.2

Completely prepared

TABLE 3 Concordance Rates for Participant Responses.
Interview Question
What was the diagnosis?

Overall Concordance Concordance When Concordance when
(Total N 5 174)a
MR States Yes
MR States No
165/174 (94.8%)

n/a

n/a

Treatments
Were antibiotics given?

161/174 (92.5%)

96/99 (97.0%)

Were intravenous ﬂuids given?

148/173 (85.5%)

109/111 (98.2%)

65/69 (94.2%)
39/60 (65.0%)

Were nebulized treatments given?

168/174 (96.6%)

57/59 (96.6%)

111/112 (99.1%)

Was oxygen given?

162/174 (93.1%)

49/52 (94.2%)

113/117 (96.6%)
169/170 (99.4%)

Were any blood transfusions given?

169/174 (97.1%)

1/1 (100%)

Were any other therapies given?

152/174 (87.4%)

104/125 (83.2%)

48/48 (100.0%)

Were any blood tests performed?

152/174 (88.4%)

111/115 (96.5%)

41/48 (85.4%)

Were any urine tests performed?

146/173 (84.4%)

53/57 (93.0%)

93/102 (91.2%)

Were any radiographs performed?

160/171 (93.6%)

72/78 (92.3%)

88/91 (96.7%)

Were any CT scans performed?

167/173 (96.5%)

22/23 (95.7%)

145/146 (99.3%)

Were any MRIs performed?

162/174 (93.1%)

8/8 (100%)

154/158 (97.5%)

Were any ultrasounds performed?

165/174 (94.8%)

30/33 (90.9%)

135/138 (97.8%)

Were any other tests performed?

145/174 (83.3%)

42/65 (64.6%)

103/106 (97.2%)

170/174 (97.7%)

18/20 (90.0%)

152/154 (98.7%)

Testing

Procedures
Were there any surgeries performed?
Was an endotracheal tube used?

161/173 (93.1%)

13/19 (68.4%)

148/150 (98.7%)

Was a nasogastric tube used?

170/173 (98.3%)

10/10 (100%)

160/162 (98.8%)

Was a PICC line inserted?

171/174 (98.3%)

7/8 (87.5%)

Was a lumbar puncture performed?

168/173 (97.1%)

17/17 (100%)

151/152 (99.3%)

164/164 (100.0%)

Were there any other procedures?

169/174 (97.1%)

11/15 (73.3%)

158/159 (99.4%)

Were any new medications added?

149/174 (85.6%)

96/111 (86.5%)

53/54 (98.1%)

Were any home medications stopped?

160/173 (92.5%)

14/23 (60.9%)

146/148 (98.6%)

Do you need to see your pediatrician
after discharge?

155/174 (89.1%)

154/161 (95.7%)

Do you need to see any other doctors
after discharge?

152/173 (87.9%)

70/84 (83.3%)

82/84 (97.6%)

Does your child need more tests
after discharge?

147/173 (85.0%)

11/18 (61.1%)

136/138 (98.6%)

Follow-up

1/1 (100.0%)

CT, computed tomography; MR, medical record; PICC, peripherally inserted central catheter.
a
Includes patients who answered “I don’t know,” which were excluded in “Yes” and “No” columns.

noted when comparing parents who
reported feeling completely conﬁdent in
summarizing the hospital course to their
child’s PCP with those who reported feeling
mostly, somewhat, or not at all conﬁdent.
Similarly, there were no statistically
signiﬁcant differences noted in concordance
when comparing parents reporting
complete conﬁdence with the discharge
plan and those reporting feeling mostly,
somewhat, or not at all conﬁdent, apart
from the response to the question, “Were
any urine tests performed?” (P 5 .03) for
which those reporting complete conﬁdence

had fewer concordant responses with the
medical record (82% vs 97%).
Few sporadic associations were seen with
concordance and race, age, highest level of
education completed, previous history of
self-hospitalization, or occupation in a
medical setting. There was no statistically
signiﬁcant difference in concordance with
the medical record associated with
previously having a child hospitalized.
Parents of patients who were transferred
from either another medical facility or from
different services within the institution to
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the hospitalist team appeared to have
similar levels of concordance with all
questions apart from, “Were any CT scans
performed?” (91% vs 98%, P 5 .02).
Participants whose children were admitted
to the PHAST unit had lower concordance
than those participants whose child was
admitted to the Academic Team for the
questions, “Were intravenous ﬂuids given?”
(71% vs 91%, P 5 .02) and “Were any blood
tests performed?” (81% vs 94%, P 5 .01).
There were no other signiﬁcant differences
noted between the groups.
Of the 22 respondents who reported that
they primarily spoke a language other than
English at home, there was no signiﬁcant
difference in concordance with those who
did not report speaking another language,
apart from the response to “Were any blood
transfusions given?” (91% concordance for
those speaking a language other than
English compared with 99% concordance
for those speaking only English, P 5 .042),
and the response to “Were any other
therapies given?” (100% concordance for
those speaking a language other than English
compared with 86% concordance, P 5 .041).
Of the subset of parents who were asked if
they were present for rounds on the day of
discharge (n 5 118), the only signiﬁcant
difference noted in concordance with the
medical record was with the question,
“Does your child need more tests after
discharge?” with those who reported not
being present for rounds (n 5 16)
responding with 69% concordance
compared with 91% concordance with those
who were present for rounds (P 5 .02).
When asking the question, “How
comfortable do you feel completing medical
forms by yourself?,” 116 respondents
reported feeling “completely comfortable”
with the rest of the participants reporting
feeling “mostly,” “somewhat,” or “not at all
comfortable.” There were no statistically
signiﬁcant differences found in concordance
with the medical record with those who
reported being “completely comfortable”
and those who did not.

DISCUSSION
Although there have been multiple recent
improvement initiatives to address

communication between hospital based
clinicians and primary care providers,28–31
successful adherence to prescribed
treatment also requires effective
communication with patients and parents. It
has been demonstrated that parents who
comprehend the information shared with
them by their pediatrician are more likely to
be able to adhere to the prescribed regimen
for their child.32 However, it has also been
demonstrated that even when reporting
that information was clearly explained,
there are still considerable gaps in the
understanding of the plan of care,33–35
necessitating additional research to further
parse these gaps.
Our ﬁndings reveal that parents and
guardians of hospitalized children at our
institution are well informed about many
aspects of the hospital course and
discharge plan. The .83%, concordance
between the medical record and parental
responses is higher than reported in
previous studies of patient understanding of
discharge plans in the adult population.36
However, this leaves signiﬁcant room for
improvement in certain areas.
Concordance with the medical record was
lowest with respect to whether blood, urine,
or other laboratory testing had been done
and whether intravenous (IV) ﬂuids were
given. There may be multiple reasons for
this. When an IV line is started, blood
samples may be drawn in anticipation of
testing needs and to spare the patient
subsequent blood draws, although some
samples may ultimately not be sent to the
laboratory. As for urine, it is frequently
collected to measure output to assess
hydration without additional laboratory
testing. Parents are aware that urine was
collected, but they may not distinguish
between quantifying amounts and
laboratory analysis. Similarly, an IV line may
be used to deliver other therapies (ie,
antibiotic administration), which parents
may perceive as administration of IV ﬂuids.
Concordance with discharge plans was
,90% when asked about new medications
at discharge, follow-up with primary care
providers and subspecialists, and additional
tests needed after discharge. Of note, nearly
40% of patients (9 of 23) who had a home

medication discontinued and nearly 40% of
patients (7 of 18) requiring additional tests
after discharge were unaware of these
changes. Both pose potential safety hazards
suggesting 2 key areas for improvement
when counseling parents. Although all of
this information would likely be conveyed on
the hospital discharge paperwork, these
ﬁndings demonstrate the importance of
early standardized discharge counseling
because parents were unable to report this
information on the day of discharge, before
receiving formal discharge paperwork. This
is particularly important if the
understanding of written instructions may
be affected by limited health literacy.
Interventions such as counseling by a
nurse discharge advocate or clinical
pharmacist,37 consistent use of the teachback method,38,39 postdischarge phone call
follow-up,40,41 and the systematic initiatives
such as the Agency for Healthcare Research
and Quality Re-Engineered Discharge toolkit,
have demonstrated promise.42
Apart from a few sporadic questionnaire
items, participants had similar rates of
concordance regardless of their reported
comfort with completing medical
paperwork, their reported feeling of
preparedness for discussing the patient’s
hospitalization with the general
pediatrician, or their reported feeling of
preparedness for caring for the child after
discharge. This suggests that for our study
population, screening parents for comfort
level or preparedness may not be
associated with their understanding of the
hospital course and discharge plan. There
was also no association with limited English
proﬁciency and concordance. However, it
has been previously demonstrated that
parents of limited English proﬁciency have
different experiences during FCR, which may
inﬂuence their overall understanding if
appropriate measures are not taken.20,24,43
There are several limitations to this study. It
was conducted at a single institution,
limiting our ability to generalize our ﬁndings
to other institutions with different patient
populations and discharge processes. We
may also have had insufﬁcient power to
detect differences within subgroup analysis
because of our sample size. In addition,
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some instances of discordance with the
medical record may have occurred because
parents were told information by the
medical team that was not documented.
Because we relied on referral from clinical
providers, this may have created selection
bias despite blinding to the exact nature of
the study. Excluding patients with lengths of
stay .7 days may also have affected our
results by introducing selection bias. Given
that verbal questionnaires were
administered before the receipt of formal
discharge instructions and discharge
paperwork, the participant responses may
not represent their ﬁnal understanding of
the hospital course and discharge plan.
Therefore, responses do not include the
knowledge gained during the ﬁnal
conversation with the discharging clinician
or from written materials received and
reviewed at that time. However, participants
were only recruited after attending
physicians had addressed questions during
their last expected encounter with the
patient, making it much less likely that the
plan would change signiﬁcantly before
receipt of ofﬁcial discharge instructions.

to identify parents or guardians with special
needs for discharge counseling, our
ﬁndings highlight areas in need of
signiﬁcant improvement. These areas
include the 15% of participants who
reported feeling less than “completely
prepared” to explain the hospital course to
their child’s pediatrician and less than
“completely prepared” to care for their
child after discharge. Elements of the
discharge plan in need of improved
communication include changes to home
medications and the need for follow-up
testing. Our results suggest that assessing
caregiver understanding of the hospital
course and discharge plan, and eliciting
speciﬁc concerns about either, are
opportunities to improve successful
discharge from the hospital. Initiation of
clear and speciﬁc discharge counseling for
all parents early in the hospitalization,
implementation of methods that assess and
bolster caregiver comprehension, and
minimization of dependence on written
instructions may also help with the
transition to outpatient care.

Finally, because FCR are the predominant
model of rounds at our institution, we were
unable to make comparisons with other
rounding styles. Therefore, although FCR are
a key venue for communication between
parents and providers, we cannot conclude
that parental understanding in our study is
a direct result of FCR, because there are
other times during the course of the day
when providers communicate with parents
about the plan of care. Additional studies
are needed to determine if changes in the
format or manner of conducting FCR
improves parental understanding of
hospital course and discharge plan. Despite
these limitations, our ﬁndings suggest that
parents participating in their child’s care at
our institution, on the day of discharge,
were generally well informed about their
child’s hospital course and discharge plan.
This ﬁnding was true regardless of whether
the patient was admitted to an Academic
Team with multiple levels of trainees or to a
predominantly attending physician–run unit.
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