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abstractBACKGROUND: Hospitals are rapidly increasing efforts to improve the pediatric inpatient
experience. However, hospitals often do not know what to target for improvement. To
determine what matters most to families, we assessed which aspects of experience have the
strongest relationships with parents’ willingness to recommend a hospital.

METHODS: Cross-sectional study of 17 727 surveys completed from November 2012 to January
2014 by parents of children hospitalized at 69 hospitals in 34 states using the Child Hospital
Consumer Assessment of Healthcare Providers and Systems Survey. Hierarchical logistic
regressions predicted the “top box” for willingness to recommend from measures of
specific care dimensions (nurse-parent communication, doctor-parent communication,
communication about medicines, keeping parents informed about the child’s care, privacy
with providers, preparing to leave the hospital, mistakes and concerns, child comfort,
cleanliness, and quietness), adjusting for parent-child characteristics. Relative importance was
assessed by using partially standardized adjusted odds ratios (aORs).

RESULTS: Child comfort (aOR 1.50; 95% confidence interval 1.41–1.60) and nurse-parent
communication (aOR 1.50; 95% confidence interval 1.42–1.58) showed the strongest
relationships with willingness to recommend, followed by preparing to leave the hospital,
doctor-parent communication, and keeping parents informed. Privacy and quietness were not
significantly associated with willingness to recommend in multivariate analysis.

CONCLUSIONS: Our study uncovered highly valued dimensions that are distinct to pediatric care.
Hospitals that care for children should consider using dedicated pediatric instruments to
measure and track their performance. Improvement efforts should focus on creating an
age-appropriate environment, improving the effectiveness of provider interactions, and
engaging parents to share their values and concerns.

WHAT’S KNOWN ON THIS SUBJECT: Although patient
experience is a key aspect of quality, little is known about
what families most value. Such information is crucial as
hospitals increase efforts to improve the inpatient
experience in the era of public reporting and pay for
performance.

WHAT THIS STUDY ADDS: Child comfort and nurse-parent
communication were the most important predictors of
parents’ willingness to recommend the hospital after
a child’s inpatient stay. Hospitals could focus their quality-
improvement efforts on aspects that are most relevant to
the overall patient experience.
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Patient-centered care is anchored in
providing care that is respectful of
and responsive to values of individual
patients.1 One widely adopted
measure of patient-centered care
is patient experience.2 Positive
performance on patient experience
measures is associated with positive
health care outcomes, including
increased treatment adherence,
improved clinical outcomes, and
reduced health care use.3 In
pediatrics, family-centered care is
associated with higher receipt of
anticipatory guidance, reduced unmet
needs, and reduced nonurgent
emergency department visits.4,5

Consequently, patient experience
surveys have become increasingly
prominent in public reporting,
financial risk-sharing arrangements,
and pay-for-performance programs.6

Notable examples include the use of
patient experience measures for
public reporting and in calculating
inpatient Medicare reimbursement,
although the Centers for Medicare
and Medicaid Services do not
mandate the use of pediatric inpatient
experience measures at this time.7

In hospitals, interventions such as
nurse manager rounding, provider
communication training, and
postdischarge telephone follow-up
have been shown to promote
improvement on patient experience
measures as well as other important
outcomes, such as treatment
adherence, patient safety, and excess
use.3,8–11 In addition to focusing on
specific measures of experience,
hospitals often emphasize overall
measures such as willingness to
recommend. These high-level
measures summarize the quality
dimensions that are of concern to
each patient, which may differ across
patient populations. Studies have
examined the relative importance of
specific care dimensions (eg,
communication with doctors and
privacy) for adult inpatient care,12–14

helping hospitals identify correlates
of high overall performance (ie,

possible key drivers) of patient
experience and prioritize targets for
intervention.

However, little is known about
drivers of family experience
performance for inpatient care of
pediatric populations. To determine
which aspects of pediatric inpatient
experience matter most to families,
we sought to identify aspects that
show the strongest relationship with
parents’ willingness to recommend
a hospital after their children’s
inpatient stay. For the most important
care dimensions found in our
analyses, we assessed whether these
associated dimensions varied by
sociodemographic characteristics.

METHODS

Child Hospital Consumer Assessment
of Healthcare Providers and Systems
Survey and Measures

Inpatient pediatric experience was
measured by using the Child Hospital
Consumer Assessment of Healthcare
Providers and Systems (HCAHPS)
Survey, which contains 62 items
(including 39 patient experience
items that make up 18 composite and
single-item measures, 10 screening
questions, 12 demographic and/or
descriptive items, and 1 open-ended
item). Of the 18 experience measures,
we included the 10 that were
applicable to care of all patients,
excluding measures that were
relevant only to subsets of patients,
such as adolescents or patients
admitted through the emergency
department. Specifically, the 10
measures included in this article
consist of 7 composite measures
(communication about medicines,
keeping parents informed, discharge
preparation, nurse-parent
communication, doctor-parent
communication, preventing mistakes
and helping report concerns, and
helping the child feel comfortable)
and 3 single-item measures (privacy
when talking with providers,
cleanliness of the hospital room,

and quietness of the hospital room;
Supplemental Fig 4).15 For sensitivity
analysis of the subset of children who,
by parent report, were able to talk
with providers about their care, 2
additional composite measures
(nurse-child communication and
doctor-child communication) were
included. The criterion variable was
overall patient experience as
measured by the item “willingness to
recommend the hospital to family and
friends.”

Study Population and Survey
Administration

Surveys were administered to parents
or guardians (henceforth, “parents”)
of patients aged ,18 years who had
$1 overnight stay at any of 69
hospitals in 34 states. The standard
exclusion criteria were used: “no-
publicity” patients (ie, parents who
do not want to be contacted), court
and/or law enforcement patients,
wards of the state, observation
patients, healthy newborns, obstetric
patients, patients with a foreign home
address, patients excluded because of
state regulations, patients admitted
for a psychiatric diagnosis, patients
discharged to another health care
facility, and deceased patients. Survey
vendors already contracted by the
participating hospitals administered
questionnaires by mail or telephone
in English or Spanish. No incentives
were offered. A total of 17 727
surveys were collected during a
14-month period (December 2012 to
February 2014) with a response rate
of 17.7%. Of the completed surveys,
443 (2.5%) were missing responses
for the willingness-to-recommend
item, and 1329 (7.5%) were missing
$1 child or parent characteristics,
leaving 16 266 surveys in the analytic
sample. The Boston Children’s
Hospital Institutional Review Board
approved the study.

Child and Parent Characteristics

We adjusted individual scores for
child and/or parent characteristics
that were thought to be unrelated to
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quality of care but predictive of
response patterns.15–17 Child
characteristics include age (,1, 1–4,
5–8, 9–12, and $13 years) and
parent-reported global health status
(“excellent,” “very good,” “good,” “fair,”
or “poor”). Parent characteristics
include age (,25, 25–34, and $35
years), relationship to the child
(mother, father, or other), education
(#8th grade, some high school, high
school diploma or General
Educational Development, some
college or 2-year degree, 4-year
college degree, or .4-year college
degree), and preferred language
(English, Spanish, or other). All
characteristics were derived from the
survey except for child age, which
was from the hospitals’
administrative data.

Statistical Analyses

We scored survey items using a top-
box approach, which is standard for
both the Child and Adult HCAHPS
Surveys, in which each item was
recoded as an indicator variable of
whether respondents selected the
most positive response option (ie,
“always,” “yes, definitely,” or
“definitely yes”).15,18 Composite
scores were defined as the mean of
the indicator variables for the
component items.

For individual-level analyses, we used
a hierarchical logistic regression
model that predicted the top-box
score for willingness to recommend
from the top-box scores of 10
composite measures as fixed-effect
predictors (entered individually in
bivariate analysis or simultaneously
in multivariate analysis), adjusting for
child and/or parent characteristics
and including a hospital random
effect. Missing composites and
covariates were imputed as the mean
of each hospital. To gauge the relative
importance of each experience
measure, we estimated partially
standardized coefficient estimates (ie,
rescaled by the SD of each predictor),
which were exponentiated to obtain

adjusted odds ratios (aORs) per 1-SD
change in the predictor.19 Joint tests
with multiple degrees of freedom
were used to determine the statistical
significance of each predictor.

To test differences in the strength of
predictors across patient groups, we
estimated top-box models, each
augmented with interactions between
experience measures and 1 child or
parent characteristic (child age or
health status; parent age, relationship
to the child, education, or race and/or
ethnicity [preferred language]). Joint
tests were used to assess the
evidence that experience measures
varied by a child and/or parent
characteristic.

For hospitals with $100 completed
surveys, we assessed whether
hospitals were above, below, or
indistinguishable from the mean of all
hospitals using the Consumer
Assessment of Healthcare Providers
and Systems (CAHPS) Analysis
Program 4.1.20 Statistical significance
was determined by using t tests,
comparing adjusted hospital means
and the overall mean. Scores of
composite measures were calculated
as the mean of the top-box scores of
component items at the hospital level.
Hospital-level scores were adjusted
by the same set of child and/or
parent characteristics as above.

For all analyses, robust SEs were used
with a 2-sided significance threshold
of P , .05. Data were analyzed by
using SAS 9.4 (SAS Institute, Inc, Cary,
NC) and R 3.4.0.

Sensitivity Analyses

Given the importance of
communication measures, we
performed a subanalysis of the 7813
(48.0%) children who were able to
talk with providers about their care,
per parent report, for whom doctor-
child and nurse-child communication
were assessed. Associations of the 2
measures were measured in bivariate
and multivariate models with the
other 10 measures, as above. We

assessed differences in the relative
importance of care dimensions by
medical versus surgical service line,
for the 58% of surveys for which
administrative data were available, by
interacting the service line with each
variable. Because bottom-box scores
(ie, probability of selecting the most
negative response options) provide
valuable information about hospital
performance,21 we created a model
that predicted the bottom box for
willingness to recommend
(“definitely no” or “probably no”)
from bottom-box scores of the
experience measures (“never or
sometimes”, or “no”) and adjusted for
the same child and/or parent
characteristics as in the main top-
box model.

RESULTS

The median child age was 5 years
(interquartile range 1–12 years), and
46% of the children were girls
(Table 1). Of the children, 65% were
non-Hispanic white, 17% were
Hispanic, 10% were non-Hispanic
African American, and 8% were of
other or multiple races and/or
ethnicities. Per parental report,
most children were in excellent
or very good health (73%). Most
survey respondents were mothers
(85%), had at least some college
education (75%), and preferred
English (90%).

Predictors of Recommendation

Of respondents, 84% endorsed the
top box for willingness to recommend
the hospital. Figure 1 shows the
patient-level odds ratios of the top
box for willingness to recommend per
1-SD increase in top-box composite
measures (Fig 2, Supplemental Fig 4)
adjusted for child and/or parent
characteristics. In bivariate analysis,
child comfort (mean top-box score
67%), nurse-parent communication
(81%), keeping the parent informed
(73%), doctor-parent communication
(82%), and discharge preparation
(81%) had the strongest associations
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with recommendation. Reporting
mistakes and concerns (53%),
cleanliness (68%), privacy (82%),
communication regarding medicines
(80%), and quietness (60%) had
more modest effects. In multivariate
analysis, these 5 factors remained
the strongest predictors when
influences of all 10 experience
measures were accounted for
simultaneously. Child comfort (aOR
1.50 per SD; 95% confidence interval
[CI] 1.41–1.60) and nurse-parent
communication (aOR 1.50; 95% CI

1.42–1.58) were the strongest
multivariate predictors, followed by
discharge preparation (aOR 1.34;
95% CI 1.27–1.41), doctor-parent
communication (aOR 1.28; 95% CI
1.21–1.35), keeping the parent
informed (aOR,1.25; 95% CI
1.18–1.33), and cleanliness of
hospital room (aOR 1.19; 95% CI
1.13–1.25; P , .001 for each).
Quietness of the hospital (P = .05)
and privacy (P = .75) were not
significantly associated with
willingness to recommend.

Variation in Driver Strengths by Child
and/or Parent Characteristics

Supplemental Table 2 shows
the relative importance of the 5
most important experience
measures in predicting the top box
for willingness to recommend for
specific child and/or parent
characteristics. There was little
evidence that the associations of
composites with willingness to
recommend varied across subgroups,
with only 3 of 30 tests of interactions
being statistically significant. In
particular, the strength of associations
for child comfort and nurse-parent
communication varied significantly
by child age (P = .03 and P = .02,
respectively, for joint tests of each
interaction), with child comfort being
especially predictive and parent-
nurse communication being less
predictive for those aged 5 to 8 years
versus for those of other ages. Child
comfort was more strongly associated
for mothers and fathers than for
those related to the child in other
ways (P = .01 for joint test of
interaction).

Variation in Experience Across
Hospitals

Among the 53 hospitals with $100
completed surveys, adjusted top-box
scores for overall willingness to
recommend were significantly
below the mean for 13 hospitals
and were above the mean for 19
hospitals (Fig 3). For the 5 most
important experience measures,
9 of the 13 hospitals with
significantly low recommendations
scored significantly below the
mean on $1 of the most importance
measures, 6 were below the
mean on $3 measures, and 2
underperformed on all 5 measures.
Of the 19 hospitals with significantly
high recommendation values, 16 were
significantly above the mean on $1 of
the most important measures, 8 were
above the mean on $3 measures, and
1 was above the mean on all 5
measures.

TABLE 1 Parent and/or Child Characteristics

%

Child age, y
,1 21.1
1–4 25.8
5–8 16.0
9–12 14.6
13–17 22.5

Child sex
Male 54.1
Female 45.9

Child health status
Excellent 40.6
Very good 32.5
Good 18.3
Fair 7.1
Poor 1.5

Parent age, y
,25 8.1
25–34 34.0
35–44 37.4
$45 20.6

Parent education
Eighth grade or less 2.8
Some high school 4.7
High school graduate 17.7
Some college 32.3
4-y college graduate 22.8
.4-y college degree 19.7

Parent relationship to the child
Mother 85.2
Father 11.1
Other 3.7

Race and/or ethnicitya

White, non-Hispanic 64.8
Hispanic 17.1
African American, non-Hispanic 10.0
Asian American and/or Pacific Islander 3.5
American Indian 0.6
Multiple races and/or ethnicities 4.0

Parent language preference
English 90.2
Spanish 6.6
Other or missing 3.3

a Race and/or ethnicity was missing in 181 surveys (1.1%) and was not imputed; percentages listed are among the
nonmissing values.
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Sensitivity Analyses

Because of the importance of
communication measures,21 we
investigated doctor-child and nurse-
child communication measures
among children who were able to talk
with providers about their care. In
bivariate analysis, nurse-child and
doctor-child communication were
similarly associated with willingness
to recommend as nurse-parent and
doctor-parent communication,
respectively (Supplemental Fig 5). In
multivariate analysis, child comfort
remained the strongest independent
predictor, followed by doctor-parent
communication, discharge
preparation, keeping the parent
informed, nurse-parent
communication, and nurse-child
communication (P , .001 for each).
Doctor-child communication was no
longer significant (P = .59).

For the subset of surveys for which
administrative data for service line
(medical versus surgical) were
available, we did not find meaningful
differences in the relative importance
of care dimensions in predicting
willingness to recommend after
adjusting for service line (results not
shown).

We assessed the relative importance
of bottom-box experiences for
endorsing bottom-box willingness to
recommend because bottom-box
scores may represent a distinct
dimension of quality that is not
captured by top-box scores and might
be informative for quality
improvement. The patterns are
broadly similar to the top-box
analysis. Supplemental Figure 6
shows the aORs of endorsing the
bottom box for willingness to
recommend per 1-SD increase in the
bottom-box score of each experience
measure. Endorsement of the bottom
box for keeping parents informed
(aOR 1.36; 95% CI 1.27–1.47), nurse-
parent communication (aOR 1.32;
95% CI 1.24–1.40), doctor-parent
communication (aOR 1.31; 95% CI
1.24–1.39), and child comfort (aOR
1.29; 95% CI 1.19–1.41) were the
strongest predictors for bottom-box
recommendation (P , .001 for each).

DISCUSSION

In a large study of hospitals from.30
states, we found that components of
care vary in importance to parents’
overall assessment of inpatient care
for their children. Child comfort and

nurse-parent communication were
the most important dimensions
overall. Their relative importance did
not vary significantly with most child
and/or parent characteristics,
suggesting that these dimensions are
valued across most groups in our
study population. At the hospital
level, most hospitals with above-
average top-box scores for
willingness to recommend performed
above average on 1 or more of the 5
most important experience measures,
whereas most hospitals with below-
average overall scores tended to have
performed below average on many of
these measures.

This is the first large-scale study to
examine how different aspects of
pediatric inpatient care contribute to
parents’ overall assessment of the
hospital. Although adult studies have
been conducted, little is known about
whether those findings are applicable
to pediatrics given the role that
families play and aspects of care that
are unique to caring for children (eg,
age-appropriate environment and
dependence on adults to make
decisions).

Child comfort was a salient predictor
of willingness to recommend. Child
comfort had the lowest mean hospital
score and greatest variation across
hospitals in a previous study of Child
HCAHPS Survey data,22 signaling
a critical performance gap and
contributing to its relatively strong
association with the criterion.
Supporting services such as child life
and approaches such as family-
centered bedside rounding may help
engage parents in the process of
tailoring the care environment to
improve child comfort.23–26

As in studies of adult care, we found
communication measures (nurse-
parent and doctor-parent
communication) to be among the
most valued dimensions.10,13,14,27,28

These measures gauged whether
parents felt that providers listened
carefully, explained issues

FIGURE 1
Bivariate and multivariate drivers of willingness to recommend. Bivariate and multivariate aORs per
1-SD change in predictor were used as measures of relative importance. Bivariate odds ratios were
estimated by using separate hierarchical logistic regression models that predicted top-box rec-
ommendation from top-box scores of each composite experience measure, adjusting for child and/
or parent characteristics (child age and health status; parent age, education, language, and re-
lationship to the child), with hospital random effects. Multivariate odds ratios were similarly esti-
mated with all experience measures entered simultaneously. Coefficient estimates of each
composite experience measure were rescaled by SD to standardize comparisons.
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understandably, and acted
respectfully. Efforts to improve
provider communication could
focus on improving the effectiveness
of communication (eg, provider
workshops29 and the “teach-back”

method30,31), ensuring sufficient
opportunities for engaging with
families (eg, bedside rounding23

and proactive nursing rounds32),
and emphasizing diversity
and cultural humility (eg,

multicultural recruiting and
translation services33).

Preparing families to leave the
hospital and keeping parents
informed were also important
independent of performance on
communication measures. A
qualitative study found that hospitals
that performed well on Adult
HCAHPS Survey discharge
preparedness measures tended to use
multidisciplinary rounds, discharge
folders, and a postdischarge phone
call.32 More generally, efforts aimed at
empowering families to be more
effective participants in their
children’s care may also be useful.
Parents may be offered a list of most
commonly asked questions for
a given reason for admission or
opportunities to meet with nurses to
review the hospital course and
generate questions for the broader
treatment team.34 Such efforts may
facilitate shared decision-making
during the hospitalization and help
parents identify issues that may arise
after discharge, which might be
particularly helpful for families with
limited health care contact or health
literacy.35

In contrast to studies of adult
inpatient experience, our study did
not find quietness or privacy to be of
high importance.36,37 These findings
suggest differing priorities between
families of pediatric patients and

FIGURE 2
Components of the 5 most important predictors of willingness to recommend. See Supplemental
Fig 4 for a full list of Child HCAHPS Survey measures.

FIGURE 3
Variation of the 5 most important experience measures across hospitals. Intensity of color corresponds to the rank of each experience measure in
predicting the top box for willingness to recommend at the individual level, as calculated by using the CAHPS Analysis Program 4.1. All scores were
adjusted for child age, parent-reported child health status, parent age, parent relationship to the child, parent education, and parent’s preferred
language. A hospital’s performance differs significantly from the mean if the 2-sided P value of t tests comparing the adjusted hospital mean and overall
mean is ,0.05.
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adult patients. For example, parents
might not prioritize quietness in
pediatric care given that home life
with children is not necessarily quiet,
or perhaps parents expect or accept
that hospitals are noisy places.
Relatedly, we found that child comfort
was less important to parents of older
children, possibly because the older
children are more independent in
their choice of amusements and
capacity for conversation with
hospital staff.

Although this is 1 of the largest
studies of drivers of pediatric
inpatient experience to date, there are
several limitations. First, there might
be selection bias given that hospitals
volunteered to participate, which
might limit the generalizability of our
findings to other hospitals that care
for children, although one might not
expect the associations between
measures to be biased by selection.
Second, the response rate of the
survey is low, albeit comparable to
those attained for proprietary
pediatric patient experience surveys
and younger adults in other patient
experience surveys38; a recent study
demonstrated the potential to
increase the response rate through
alternative survey administration
methods.39 Third, the Child HCAHPS
Survey was administered in English

and Spanish. Additional language
translations may have broadened
participation outreach and increased
representation. Of note, the 4
additional languages used by the
Adult HCAHPS Survey account for
,1% of responses.40 Fourth, clinical
data (eg, diagnoses and service line)
were not consistently available in this
study. Previous studies in adults have
found differences in driver strengths
depending on the type of
hospitalization.13 Research in such
differences in pediatric populations
could help refine quality-
improvement targets. Lastly, our
study reports findings from the most
recent pediatric inpatient experience
data that are publicly available.
Establishing a national repository of
pediatric experience data could
incorporate more hospitals where
children receive inpatient care,
allowing for larger samples and more
detailed subgroup analyses.

CONCLUSIONS

Child comfort and nurse-parent
communication were the most
important drivers of parents’
willingness to recommend the
hospital after a child’s inpatient stay,
followed by discharge preparation,
doctor-parent communication, and

keeping parents informed.
Interventions that target these areas
may be particularly helpful for
improving overall inpatient
experience. Hospitals can use the
Child HCAHPS Survey and other
experience measures to stimulate
quality-improvement activities and
track their effects. Our results will be
useful for local stakeholders to
prioritize quality-improvement
targets and compare their own
results against results from a national
sample. The fact that dimensions that
are unique to the Child HCAHPS
Survey, such as child comfort, were
among those that were predictive of
parents’ willingness to recommend
a hospital underscores the
importance of CAHPS instruments
using measures that are unique to
a specific setting in addition to the
core CAHPS measures.
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